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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/002,791 01/21/2016 

7590 04/05/2019 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

FIRST NAMED INVENTOR 

John Douglas Steinberg 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

TTORNEY DOCKET NO. CONFIRMATION NO. 

EFACT.011C2 4939 

EXAMINER 

OJHA,AJAY 

ART UNIT PAPER NUMBER 

2824 

NOTIFICATION DATE DELIVERY MODE 

04/05/2019 ELECTRONIC 

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT 

An Information Disclosure Statement (IDS) filed j• Z •I 'i in the above-identified application fails to 
meet the requirements of 37 CFR 1.97(d) for the reason(s) specified below. Accordingly, the IDS will be 
P.laced in the file, but the information referred to therein has not been considered. 

The IDS is not compliant with 37 CFR 1.97(d) because: 

,,¾'_ The IDS lacks a statement as specified in 37 CFR 1.97(e). 

0 The I OS lacks the fee set forth in 37 CFR 1.17(p ). 

0 The IDS was filed after the issue fee was paid. Applicant may wish to consider filing a petition to 
withdraw the application from issue under 37 CFR 1.313(c) to have the IDS considered. See 
MPEP 1308. 

2-4200 or 1-888-786-0101 
A plication Assistance Unit 
Office of Data Management 

FORM PTOM327-B (Rev. 02/08) 

Page 1 of 1 



0003

PTO/SB/08 Equivalent 

Application No. 15/002,791 

INFORMATION DISCLOSURE Filing Date January 21, 2016 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit 2824 

(Multiple sheets used when necessary) Examiner Ojha, Ajay 

SHEET 1 OF 2 Attorney Docket No. EFACT.011C2 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Pages, Columns, Lines Where 

Initials No. 
Number - Kind Code (if known) Date Name Relevant Passages or 

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear 

1 9,353,965 05/31/2016 Goyal et al. 

2 9,534,805 01/03/2017 Matsuoka et al. 

3 2007/0107450 05/17/2007 Sasao et al. 

4 2010/0070234 03/18/2010 Steinberg et al. 

5 2011/0118857 05/19/2011 Bodnar 

6 2012/0066168 03/15/2012 Fadell et al. 

7 2014/0074300 03/13/2014 Shilts et al. 

8 2014/0207292 07/24/2014 Ramagem 

9 2015/0227846 08/13/2015 Mercer et al. 

10 2015/0300892 10/22/2015 Malhotra et al. 

11 2015/0378373 12/31/2015 Sprinkle et al. 

12 2016/0047565 02/18/2016 Robinson 

13 2016/0241538 08/18/2016 Khurana et al. 

14 2016/0290672 10/06/2016 Arensmeier 

15 2017/0123391 05/04/2017 Sinha et al. 

16 2017/0234562 08/17/2017 Ribbich et al. 

17 2017/0268797 09/21/2017 Mowris et al. 

18 2017/0322530 11/09/2017 AI-Mohssen et al. 

19 2017/0328777 11/16/2017 Zeckendorf et al. 

20 2018/0058711 03/01/2018 Taplin 

21 2018/024581 0 08/30/2018 Berka et al. 

22 2018/0259400 09/13/2018 Steinberg et al. 

23 2018/0313567 11/01/2018 Steinberg 

24 2018/0321093 11/08/2018 Steinberg et al. 

NON PATENT LITERATURE DOCUMENTS 

Examiner Signature I Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 
- Place a check mark in this area when an English language Translation is attached. 
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PTO/SB/08 Equivalent 

Application No. 15/002,791 

INFORMATION DISCLOSURE Filing Date January 21, 2016 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit 2824 

(Multiple sheets used when necessary) Examiner Ojha, Ajay 

SHEET 2 OF 2 Attorney Docket No. EFACT.011C2 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
T1 

Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

25 Anonymous: "Process Control", Garfixia Software Architectures, August 31, 2008, Retrieved from the 
Internet: URL:http://www.dossier-andreas. neVsoftware architecture/ process_control. html, pages 1-1. 

26 Communication in European Application No. 11818805.1 dated October 11, 2018 (EFACT.013EP). 

30247716 

Examiner Signature I Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 
- Place a check mark in this area when an English language Translation is attached. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15002791 

Filing Date: 21-Jan-2016 

Title of Invention: 
SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN 
ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Filer: John R. King/Amy Durrant 

Attorney Docket Number: EFACT.011C2 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 500 500 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 500 
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Electronic Acknowledgement Receipt 

EFSID: 35605185 

Application Number: 15002791 

International Application Number: 

Confirmation Number: 4939 

Title of Invention: 
SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN 
ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Customer Number: 20995 

Filer: John R. King/Melissa Ramirez 

Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.011C2 

Receipt Date: 02-APR-2019 

Filing Date: 21-JAN-2016 

Time Stamp: 16:07:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $500 

RAM confirmation Number 040319INTEFSW16080400 

Deposit Account 111410 

Authorized User Melissa Ramirez 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

218219 

1 Issue Fee Payment (PTO-85B) EFACT-011 C2_issuefee.pdf no 1 
658a2c264ed3e007207c5c30f2df3b4a4963 

e2c3 

Warnings: 

Information: 

16465 

2 Miscellaneous Incoming Letter EFACT-011 C2_comments.pdf no 2 
5 7ad 1fc9d37 Sbb0087fb8c 4a5 df0909e5 Scd 

0179 

Warnings: 

Information: 

40185 

3 EFACT-011 C2_IDS.pdf yes 3 
4eba9d39f2ff86120f9462dce9f837d4d7ed 

dbde 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Information Disclosure Statement (IDS) Form (SB08) 2 3 

Warnings: 

Information: 

249715 

4 Non Patent Literature EFACT-011 C2_ref25.pdf no 2 
3c72fa4d0b9ed7e83a4a26ab3eedd224540 

92569 

Warnings: 

Information: 

899813 

5 Non Patent Literature EFACT-011 C2_ref26.pdf no 11 
798e622cb23f112753b857f93305734637b 

61155 

Warnings: 

Information: 
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30308 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
c23 e 7 e694c 4a 7b6 7cfb 16f82 4a6346cbaefa 

2f37 

Warnings: 

Information: 

Total Files Size (in bytes) 1454705 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



0010

PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

By fax, send to: (57 l )-273-2885 

JNSTRlJCTlONS: This form should be used for transmitting the ISSUE FEE and PlJBLJCA TIONFEE (if required). Blocks l through 5 should be completed where appropriate. AH 
further correspondence including the Patent, advance orders. and notification of rnaintenance fees will be mailed to the current correspondence address as indicated unless coITected 
below or directed otherwise in Block l, by (a) specifying a new coffespondence address; andior (b) indicating a separate '1FEE ADDRESS'' for maintenance fee notifkations. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use B!ock l for any change of address) 

20995 7590 01/04i2019 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

APPLICATION NO. FILING DATE 

15/002,791 0l/2112016 

J'\Jote: A certificate of rrrn.iJh1g can only be used for dcnnestic n1aHings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additjonaJ paper, such as an assignn1ent or formaJ drawing, n1ust 
have its own certjficate of rru:dHng or transn1issfrJn 

Certificate of Mailing or Transmission 
1 hereby certify that this Fee(s) Transmittal is being deposhed with the United 
States Postal Service with sufficient postage for first clas.s mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the lJSPTO via EFS-Web or by facsimile lo (:571) 273-},885. on the da.te below. 

(l'yped. or pnnted. narm:) 

(Slgna.ttffe) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

John Douglas Steinberg EFACT.OllC2 4939 

TITLE OF INVENTION: SYSTEM AND JviETHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN ENERGY MANAGEMENT SYSTEJvi 

APPLN.TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER AJUUNJT 

OHM .. AJAY 2824 

l. Change of correspondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:J Change of co1Tespondence address ( or Change of Correspondence 
Address fonn_ PTO/SB/L!2) attached< 

[.J "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 S0.00 

CLASS-SUBCLASS 

700-276000 

2. For printing on the patent front page, list 
( l) The names of up to 3 registered patent attorney, 
or agents OR. alternatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the narr1es of up to 
'.2 registered patent attorneys or agents. If no narne is 
listed, no name will be printed. 

$500 04/04/2019 

Knobbe, Martens, 

2 Olson & Bear, LLP 

3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appem on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a snbstilute for filing an assignment. 

(A) NAME OF ASSIGNEE 

EcoFactor, Inc. 

(B) RESIDENCE· (CITY and STATE OR COUNTRY) 

Redwood City, CA 

Please check the appropriate as.signee category or categories (wilJ not be pdnted on the patent) : [] lndjvidual 00 Co1porath_1n or orher pdvate group enthy [] Government 

4a. Fees submitted: ~Is.sue Fee [.JPublication Fee (if required) □Advance Order - # of Copies __________ _ 

4h. l'v1ethod of Payment: ( Please first reapply any previously paid fee shown above) 

[~ Electronic Payment via EFS-Web 0 Enclosed check 

Qt The Director is hereby authodzed to charge ti · T · d f 

:5. Clurng~ in Entity Status (from status indicated above) 

[] Appljcant certifyjng n1icro entity status, See 37 CFR ] .~!9 

0 Applicant asserting small entity status. See 37 CFR l.27 

l.J Applicant changing to regular undiscounted fee status. 

[) Non-electronic payment by credit card (Attach form PTO-2038) 

any deficiency, or credit any overpayment to Deposit Account No. _ 11-141 0 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the mkro entity amount wilJ not be accepted at the risk of appJication abandonn1ent. 
NOTE: If the appHcation was previously under n1icro en thy status, checking this box V/ill be taken 
lo be a notification of loss of entitlement lo micro en lily status. 
NOTE:. Checking this box wili be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accorda,.'1ce with 37 CFR 1.31 and 1.33. See 37 CFR l.4 for signature requirements and certifications. 

Authorized Signature ___ /J_o_h_n_R_._K_in~g~/ ___________ _ 

John R. King Typed or printed name ________________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Dale ___ A~p_ri_l 2_,_2_0_1_9 _______ _ 

Registration No. _3_4_,3_6_2 ___________ _ 

U.S. Patent and Trademark Office: lJ.S. DEPARTMENT OF COMJ'vlERCE 
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EFACT.011 C2 

Inventor 

App. No. 

Filed 

For 

Examiner 

Art Unit 

Cont. No. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

John Douglas Steinberg 

15/002,791 

January 21, 2016 

SYSTEM AND METHOD FOR USING A WIRELESS DEVICE 
AS A SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

Ajay Ojha 

2824 

4939 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

PATENT 

In response to the Statement of Reasons for Allowance in the Notice of 

Allowance mailed January 4, 2019, Applicant respectfully submits the following 

comments. 

Applicant respectfully disagrees with the Examiner's statement of reasons for 

allowance to the extent that the limitations recited by the Examiner are not present in all 

of the claims. Also, to the extent that there is any implication that the patentability of 

the claims rests on the recitation of a single feature, Applicant respectfully disagrees 

with the Examiner's Statement because it is the combination of features that makes the 

claims patentable. 

-1-
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Application No.: 15/002,791 
Filing Date: January 21, 2016 

Applicant submits that the claims of the present application are allowable 

because each of the claims recites a combination of features that are not taught or 

suggested by the prior art. 

Dated: April 2, 2019 

30247574 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By:/John R. King/ 
John R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 

-2-
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Docket No.: EFACT.011 C2 

INFORMATION DISCLOSURE STATEMENT 

First Inventor : John Douglas Steinberg 

App. No. 15/002,791 

Filed January 21, 2016 

Customer No. 20,995 

For SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS 
A SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

Examiner Ojha, Ajay 

Art Unit 2824 

Cont. No. 4939 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references is 

provided herewith. Copies of any listed foreign and non-patent literature references are being 

submitted. 

No Disclaimers 

To the extent that anything in the Information Disclosure Statement or the listed 

references could be construed as a disclaimer of any subject matter supported by the present 

application, Applicant hereby rescinds and retracts such disclaimer. 

Timing of Disclosure 

This Information Disclosure Statement is being filed after the mailing date of a final 

action or after the mailing date of a Notice of Allowance. Please place these references in the 

file in accordance with 37 CFR 1.97(i). 

Dated: April 2, 2019 

30247920 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By:/John R. King/ 
John R. King 
Registration No. 34,362 
Registered Practitioner 
Customer No. 20,995 
(949) 760-0404 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20995 7590 01/04/2019 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 

EXAMINER 

OJHA,AJAY 

FOURTEENTH FLOOR ART UNIT PAPER NUMBER 

IRVINE, CA 92614 2824 

DA TE MAILED: 01/04/2019 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/002,791 01/21/2016 John Douglas Steinberg EFACT.011C2 4939 

TITLE OF INVENTION: SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $500 $0.00 $0.00 $500 04/04/2019 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

20995 7590 01/04/2019 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

APPLICATION NO. FILING DATE 

15/002,791 01/21/2016 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

John Douglas Steinberg EFACT.011 C2 4939 

TITLE OF INVENTION: SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

OJHA, AJAY 2824 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 
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Notice of Allowability 

Application No. 
15/002,791 
Examiner 
AJAY OJHA 

Applicant(s) 
Steinberg, John Douglas 

Art Unit I AIA Status 
2824 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to Request for Continued Examination (RCE) - 09/21/2018. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-18 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 09/21/2018. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/AJAY OJHA/ 
Primary Examiner, Art Unit 2824 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20181220 
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Application/Control Number: 15/002, 791 
Art Unit: 2824 

DETAILED ACTION 

General Remarks 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

2. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

3. When responding to this office action, applicants are advised to provide the examiner with line 

numbers and page numbers in the application and/or references cited to assist the examiner in locating 

appropriate paragraphs. 

4. Per MPEP 2111 and 2111.01, the claims are given their broadest reasonable interpretation and 

the words of the claims are given their plain meaning consistent with the specification without 

importing claim limitations from the specification. 

5. Applicants seeking an interview with the examiner, including WebEx Video Conferencing, are 

encouraged to fill out the online Automated Interview Request (AIR) form 

(http://www.uspto.gov/patent/uspto-automated-i nterview-request-ai r-form. htm I). See M PEP §502.03, 

§713.01(11) and Interview Practice for additional details. 

6. Status of claim(s) to be treated in this office action: 

a. Independent: 1 and 10. 

b. Amended: 1 and 10. 

c. Pending: 1-18. 
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Application/Control Number: 15/002, 791 
Art Unit: 2824 

IDS 

7. Applicant's IDS(s) submitted on 09/21/2018 is/are in compliance with the provisions of 37 

Page 3 

CFR 1.97. Accordingly, the information disclosure statement has/have considered by the examiner and 

made of record. 

Continued Examination Under 37 CFR 1.114 

8. A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 

l.17(e), was filed in this application after final rejection. Since this application is eligible for continued 

examination under 37 CFR 1.114, and the fee set forth in 37 CFR l.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 

submission filed on 09/21/2018 has been entered. 

Response to Arguments 

9. Applicant's arguments, see page(s) 6-7, filed 09/21/2018, with respect to claim(s) 1-18 have 

been fully considered and are persuasive. The rejection of claim(s) 1-18 has been withdrawn. 

Allowable Subject Matter 

10. Claim{s) 1-18 are allowed. 

11. The following is an examiner's statement of reasons for allowance: 

The closest prior art to the present invention is US 20080281472 Al {"Podgorny") and US 

20090065596 Al {"Seem"). 

Podgorny discloses a building automation system, and, more particularly, to an Internet-centric, 

open, extensible software and hardware framework supporting all aspects of control and monitoring of 

a smart building ecosphere. The present invention further relates to an "intelligent," real-time control 

system capable of both autonomous process control and interaction with system users and system 

administrators, which is configured to accommodate functional extensions and a broad array of sensors 

and control devices. The system allows individuals to communicate, monitor and adjust their personal 
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Page 4 

environmental preferences (temperature, light, humidity, white noise, etc.) much like they would in an 

automobile, via the Internet. The system is equipped with an occupancy sensor that recognizes the 

presence and identity of the individual. A built-in expert system can make decisions based on data from 

multiple sources so that the system can alter its activity to conserve energy while maintaining users' 

comfort. 

Seem discloses a method for providing control to a building zone uses a building automation 

system and a portable wireless device located within the building zone. The method includes the step of 

identifying the portable wireless device using wireless communications. The method further includes 

retrieving information from a memory device specific to the identified portable wireless device. The 

retrieved information comprises a user preference relating to the building automation system. The 

method further includes adjusting a parameter of the building automation system based on the 

retrieved information. 

Re: Independent Claim 1 {and dependent claim{s) 2-9), there is no teaching or suggestion in the 

prior art of record to provide: 

monitoring an activity status of at least one wireless device associated with one or more 

occupants of said structure, wherein said wireless device comprises a graphic user interface that can be 

used to view video content, wherein use of said wireless device comprises at least one of cursor 

movement, keystrokes or other user interface actions intended to alter a state of said wireless device; 

determining a probability that the specific activity status of said wireless device is associated 

with the use of said wireless device by a specific occupant or occupants of said structure, where said 

probability is determined in part by the video content of the program or channel being viewed by said 

occupant on or with said wireless device and where said video content is not explicitly related 

to temperature setpoints; 
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Re: Independent Claim 10 {and dependent claim{s) 11-18), there is no teaching or suggestion in 

the prior art of record to provide: 

an application comprising one or more computer processors that receives data regarding an 

activity status of said wireless device and whether said thermostat is set to said first temperature 

setpoint, 

said application determining a probability that the specific activity status of said wireless device 

is associated with the use of said wireless device by a specific occupant or occupants of said structure, 

where said probability is determined in part by the video content of the program or channel being 

viewed by said occupant on or with said wireless device and where said video content is not explicitly 

related to temperature setpoints; 

Missing elements in the closest art gives rise to the innovation in the current invention. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 
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Application/Control Number: 15/002, 791 
Art Unit: 2824 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the examiner 

Page 6 

should be directed to AJAY OJHA whose telephone number is 571-272-8936. The examiner can normally 

be reached on M-F, 7:30AM to 5:00PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Richard Elms can be reached on 571-272-1869. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

13. Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http:/ /pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/AJAY OJHA/ 
Primary Examiner, Art Unit 2824 
ajay.ojha@uspto.gov 
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USING A WIRELESS DEVICE AS 
A SENSOR FOR AN ENERGY 
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RESPONSE TO FINAL OFFICE ACTON DATED JUNE 15, 2018 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

PATENT 

In response to the Final Office Action dated June 15, 2018, Applicant respectfully 

submits the following in connection with a Request for Continued Examination under 37 

C.F.R. § 1.114: 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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AMENDMENTS TO THE CLAIMS 

Please amend Claims 1 and 10 as indicated below. 

1. (Currently Amended) A method for varying temperature setpoints for an 

HVAC system comprising: 

storing at least a first HVAC temperature setpoint and at least a second 

HVAC temperature setpoint; 

monitoring an activity status of at least one wireless device associated 

with one or more occupants of said structure, wherein said wireless device 

comprises a graphic user interface that can be used to view video content, 

wherein use of said wireless device comprises at least one of cursor movement, 

keystrokes or other user interface actions intended to alter a state of said 

wireless device; 

determining a probability that the specific activity status of said wireless 

device is associated with the use of said wireless device by a specific occupant 

or occupants of said structure, where said probability is determined in part by the 

video content of the program or channel being viewed by said occupant on or 

with said wireless device and where said video content is not explicitly related to 

temperature setpoints; 

determining whether a current HVAC temperature setpoint associated 

with said HVAC system is set to said first HVAC temperature setpoint or said 

second temperature setpoint; 

prompting said one or more users, wherein said prompting sends a 

message to said wireless device recommending a change to said current HVAC 

temperature setpoint for said HVAC system; 

in response to said prompting, receiving input from said one or more 

users; and 
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keeping said current HVAC temperature setpoint based upon said input 

from said one or more users. 

2. (Original) The method of Claim 1 wherein said wireless device is a 

remote control. 

3. (Original) The method of Claim 1 wherein said wireless device is a 

wireless phone. 

4. (Original) The method of Claim 3 wherein said wireless phone is 

connected to a cellular network. 

5. (Original) The method of Claim 1 wherein said wireless device is a tablet 

computer. 

6. (Original) The method of Claim 1 wherein said first and second HVAC 

temperature setpoints are stored in a database associated with a remote server. 

7. (Original) The method of Claim 1 in which said wireless device 

communicates with a remote server. 

8. (Original) The method of Claim 1 further comprising adjusting said current 

HVAC temperature setpoint with a remote computer. 

9. (Original) The method of Claim 1 in which said first HVAC temperature 

setpoint is varied automatically based on said input from said one or more users. 
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10. (Currently Amended) A system for altering the setpoint on a thermostat 

for space conditioning of a structure comprising: 

at least one thermostat having at least a first temperature setpoint and at 

least a second temperature setpoint; 

at least one wireless device associated with one or more occupants of 

said structure, wherein said wireless device comprises a graphic user interface 

that can be used to view video content, wherein use of said wireless device 

comprises at least one of cursor movement, keystrokes or other user interface 

actions intended to alter a state of said wireless device; 

an application comprising one or more computer processors that receives 

data regarding an activity status of said wireless device and whether said 

thermostat is set to said first temperature setpoint, 

said application determining a probability that the specific activity status of 

said wireless device is associated with the use of said wireless device by a 

specific occupant or occupants of said structure, where said probability is 

determined in part by the video content of the program or channel being viewed 

by said occupant on or with said wireless device and where said video content is 

not explicitly related to temperature setpoints; 

said application prompting said one or more users wherein said 

application provides electronic notice to one or more of said users of said 

wireless device that said thermostat is set to one of said first temperature 

setpoint or said second temperature setpoint; and 

wherein said application in response to said prompting, receives input 

from said one or more users; and 

wherein said current temperature setpoint is set based upon said input 

from said one or more users. 

11. (Original) The system of Claim 10 wherein said wireless device is a 

remote controller. 
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12. (Original) The system of Claim 10 wherein said wireless device is a 

wireless phone. 

13. (Original) The system of Claim 12 wherein said wireless phone is 

connected to a cellular network. 

14. (Original) The system of Claim 10 said wireless device is a tablet 

computer. 

15. (Original) The system of Claim 10 wherein said first and second 

temperature setpoints are stored in a database associated with a remote server. 

16. (Original) The system of Claim 10 wherein said wireless device 

communicates with a remote server. 

17. (Original) The system of Claim 10 further comprising a remote computer 

that varies said first temperature setpoint. 

18. (Original) The system of Claim 10 in which said first temperature setpoint 

is varied automatically based on said input from said one or more users. 
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REMARKS 

The June 15, 2018 Office Action was based upon pending Claims 1-18. This 

Amendment amends Claims 1 and 10. Thus, after entry of this Amendment, Claims 1-

18 are pending and presented for further consideration. 

REJECTION OF CLAIMS 1-18 UNDER 35 U.S.C. § 112 

Claims 1-18 were rejected under 35 U.S.C. § 112, second paragraph, as being 

indefinite for filing to particularly point out and distinctly claim the subject matter which 

Applicant regards as the invention. The Examiner found that the limitation in 

independent claims 1 and 10 claiming "the program or channel being viewed" lacked 

sufficient antecedent in the claims. 

Applicant has amended claims 1 and 10 to provide antecedent basis for the 

limitations. 

REJECTION OF CLAIMS 1-18 ARE REJECTED UNDER 35 U.S.C. § 103(a) 

Claims 1-18 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 

U.S. Publication No. 2008/0281472 to Podgorny (hereinafter "Podgorny") in view of 

U.S. Publication No. 2009/0065596 to Seem (hereinafter "Seem"). 

The Examiner found that the limitation "where said probability is determined in 

part by content of the program or channel being viewed by said occupant on or with 

said wireless device" is disclosed in ,r 0065 of Seem. Applicant respectfully disagrees. 

Paragraph 0065 of Seem, in its entirety, provides: 

"Referring now to FIG. 9, a flow chart of a process 900 for providing a 

user interface for updating user comfort preferences is shown, according 

to an exemplary embodiment. The user interface may be similar to 

interface 702 shown in FIGS. 7 A and 7B. A control system can 

generate and display a user interface for use by a local and remote 

user for entering comfort preferences (step 902). The control system 

can receive the input (step 904) after various prompting by the user 
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interface, and store or update the comfort preferences in a database 

and/or in memory configured to associate the preferences with a unique 

identifier of a user's portable electronic device (step 906). The comfort 

preferences can be used by, for example, process 800 to adjust a building 

automation system setting." (Emphasis Added) 

Applicant submits that Seem merely discloses the use of an interface for 

adjusting temperature settings on the user's portable electronic device. It does not 

disclose using said device for viewing unrelated programming, or for inferring 

information about the user from said programming. In contrast, the subject invention 

expressly discloses such use. 

"For example, if computer 104 indicates to server 106 that the computer is 

being used to watch golf, the server may conclude that an adult male is 

watching; if computer 104 indicates that it is being used to watch 

children's programming, server 106 may conclude that a child is watching. 

In step 1410 the server transmits a query to the user in order to verify the 

match, asking, in effect, 'Is that you. Bob?"' (Application at 140.) 

Applicant believes this distinction should be sufficient to overcome the 

Examiner's objection. However, Applicant has further amended the independent claims 

to make the distinction more explicit. 

Applicant respectfully submits that the submitted amendments overcome the 

Examiner's objections, and that the application is now in condition for allowance. 

OTHER APPLICATIONS OF ASSIGNEE 

Applicant wishes to draw the Examiner's attention to the following applications 

owned by of the present application's assignee: 

Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System And Method For Using 
Steinberg 60/963, 183 

08/03/07 EFACT.003PR 
A Network Of Thermostats As 

et al. Now Expired Tool To Verify Peak Demand 
Reduction 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

Steinberg 60/994,011 
System And Method For 

09/17/07 EFACT.005PR Calculating The Thermal Mass 
et al. Now Expired 

Of A Buildinq 

12/183,949 
System And Method For Using 

Steinberg 
Now Pat. 07/31/08 EFACT.004A 

A Network Of Thermostats As 
et al. 

7,908,116 
Tool To Verify Peak Demand 
Reduction 

12/183,990 
System And Method For Using 

Steinberg 
Now Pat. 07/31/08 EFACT.003A 

A Network Of Thermostats As 
et al. 

7,908,117 
Tool To Verify Peak Demand 
Reduction 

Steinberg 
12/211,690 System And Method For 
Now Pat. 09/16/08 EFACT.006A Evaluating Changes In The 

et al. 
8,019,567 Efficiency Of An HV AC System 

Steinberg 
12/211,733 System And Method For 
Now Pat. 09/16/08 EFACT.005A Calculating The Thermal Mass 

et al. 
7,848,900 Of A Building 

Steinberg 61/215,657 
System, Method And Apparatus 

05/08/09 EFACT.009PR For Just-In-Time Conditioning 
et al. Now Expired 

Using A Thermostat 
System, Method And Apparatus 

61/215,816 
For Dynamically Variable 

Steinberg 
Now Expired 

05/11 /09 EFACT.008PR Compressor Delay In 
Thermostat To Reduce Energy 
Consumption 
System, Method And Apparatus 

Steinberg 61/215,999 
05/12/09 EFACT.007PR 

For Identifying Manual Inputs 
et al. Now Expired To And Adaptive Programming 

Of A Thermostat 
System And Method For Using 

Cheung 
12/498, 142 Ramped Setpoint Temperature 
Now Pat. 07/06/09 EFACT.010A Variation With Networked 

et al. 
8,010,237 Thermostats To Improve 

Efficiency 
System And Method For Using 

12/502,064 A Networked Electronic Device 
Steinberg Now Pat. 07/13/09 EFACT.011A As An Occupancy Sensor For 

8,180,492 An Energy Management 
System 

Steinberg 
12/773,690 System, Method And Apparatus 
Now Pat. 05/04/10 EFACT.009A For Just-In-Time Conditioning 

et al. 
8,498,753 Using A Thermostat 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System, Method And Apparatus 
12/774,580 For Dynamically Variable 

Steinberg Now Pat. 05/05/10 EFACT.008A Compressor Delay In 
8,740,100 Thermostat To Reduce Energy 

Consumption 

12/778,052 
System, Method And Apparatus 

Steinberg 
Now Pat. 05/11/10 EFACT.007A 

For Identifying Manual Inputs 
et al. 

8,596,550 
To And Adaptive Programming 
Of A Thermostat 

12/788,246 
System And Method For Using 
A Mobile Electronic Device To 

Steinberg Now Pat. 05/26/10 EFACT.012A 
Optimize An Energy 

8,556,188 
Management System 

12/860,821 
System And Method For 

Steinberg Now Pat. 08/20/10 EFACT.013A 
Optimizing Use Of Plug-In Air 
Conditioners And Portable 

8,090,477 
Heaters 

Steinberg 
12/959,225 System And Method For 
Now Pat. 12/02/10 EFACT.005C1 Calculating The Thermal Mass 

et al. 
8,131,497 Of A Buildinq 

13/037, 162 
System And Method For Using 

Steinberg 
Now Pat. 02/28/11 EFACT.004C1 

A Network Of Thermostats As 
et al. 

8,131,506 
Tool To Verify Peak Demand 
Reduction 
System And Method For Using 

Cheung 
13/219,381 Ramped Setpoint Temperature 
Now Pat. 08/26/11 EFACT.01 0C1 Variation With Networked 

et al. 
9,134,710 Thermostats To Improve 

Efficiency 

Steinberg 
13/230,610 System And Method For 
Now Pat. 09/12/11 EFACT.006C1 Evaluating Changes In The 

et al. 
8,423,322 Efficiency Of An HV AC System 

13/329,117 
System And Method For 

Steinberg Now Pat. 12/16/11 EFACT.013C1 
Optimizing Use Of Plug-In Air 
Conditioners And Portable 

8,340,826 
Heaters 

13/409,697 
System And Method For Using 

Steinberg 
Now Pat. 03/01 /12 EFACT.004C2 

A Network Of Thermostats As 
et al. 

8,412,488 
Tool To Verify Peak Demand 
Reduction 

Steinberg 
13/409,729 System And Method For 
Now Pat. 03/01 /12 EFACT.005C2 Calculating The Thermal Mass 

et al. 
8,886,488 Of A Buildinq 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

13/470,074 
System And Method For Using 

Steinberg Now Pat. 05/11 /12 EFACT.011 C1 
A Wireless Device As A Sensor 

9,244,470 
For An Energy Management 
System 

Hublou 
13/523,697 

System And Method For 

et al. 
Published As 06/14/12 EFACT.014A 

Optimizing Use Of Individual 

2013/0338837 
HVAC Units In Multi-Unit 
Chiller-Based Systems 

13/725,447 
System And Method For 

Steinberg Now Pat. 12/21/12 EFACT.013C2 
Optimizing Use Of Plug-In Air 

8,712,590 
Conditioners And Portable 
Heaters 

Steinberg 
13/852,577 

System And Method For Using 

et al. 
Now Pat. 03/28/13 EFACT.004C3 

A Network Of Thermostats As 

8,738,327 
Tool To Verify Peak Demand 
Reduction 

Steinberg 
13/858,710 System And Method For 

et al. 
Now Pat. 04/08/13 EFACT.005C3 Calculating The Thermal Mass 
8,751,186 Of A Buildina 

Steinberg 
13/861,189 System And Method For 

et al. 
Now Pat. 04/11 /13 EFACT.006C2 Evaluating Changes In The 
9,057,649 Efficiencv Of An HV AC System 

Steinberg 13/952,253 
07/26/13 EFACT.009C1 

System, Method And Apparatus 

et al. Abandoned 
For Just-In-Time Conditioning 
Using A Thermostat 

14/048,932 
System And Method For Using 

Steinberg Now Pat. 10/08/13 EFACT.012C1 
A Mobile Electronic Device To 

8,840,033 
Optimize An Energy 
Manaaement System 

Steinberg 
14/082,675 

System, Method And Apparatus 

Now Pat. 11 /18/13 EFACT.007C1 
For Identifying Manual Inputs 

et al. 
9,194,597 

To And Adaptive Programming 
Of A Thermostat 

14/263,762 
System And Method For 

Steinberg Now Pat. 04/28/14 EFACT.013C3 
Optimizing Use Of Plug-In Air 

9,188,994 
Conditioners And Portable 
Heaters 

14/285,384 System And Method For Using 
Steinberg Published As 

05/22/14 EFACT.004C4 
A Network Of Thermostats As 

et al. 2015/0043615 Tool To Verify Peak Demand 
Abandoned Reduction 

System, Method And Apparatus 
14/292,377 For Dynamically Variable 

Steinberg Now Pat. 05/30/14 EFACT.008C1 Compressor Delay In 
9,279,594 Thermostat To Reduce Energy 

Consumotion 

-10-



0054

Application No.: 15/002,791 
Filing Date: January 21, 2016 

Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

14/491,554 
System And Method For Using 
A Mobile Electronic Device To 

Steinberg Now Pat. 09/19/14 EFACT.012C2 
Optimize An Energy 

9,709,292 
Manaqement System 

14/527,433 
System And Method For 

Steinberg Published As 
et al. 2015/0120235 

10/29/14 EFACT.005C4 Calculating The Thermal Mass 

Abandoned 
Of A Building 

Steinberg 
14/731,221 System And Method For 
Now Pat. 06/04/15 EFACT.006C3 Evaluating Changes In The 

et al. 
9,939,333 Efficiency Of An HV AC System 

System And Method For Using 

Cheung 
14/842, 134 Ramped Setpoint Temperature 

Published As 09/01 /15 EFACT.01 0C2 Variation With Networked 
et al. 

2016/0061474 Thermostats To Improve 
Efficiency 

14/878,872 
System, Method And Apparatus 

Steinberg 
Now Pat. 10/08/15 EFACT.007C2 

For Identifying Manual Inputs 
et al. 

10,018,371 
To And Adaptive Programming 
Of A Thermostat 
System And Method For 

Steinberg 
14/920,063 

10/22/15 EFACT.013C4 
Optimizing Use Of Plug-In Air 

Abandoned Conditioners And Portable 
Heaters 

15/002,791 
System And Method For Using 
A Wireless Device As A Sensor 

Steinberg Published As 01/21/16 EFACT.011 C2 
For An Energy Management 

2016/0138822 
System 
System, Method And Apparatus 

15/047,352 For Dynamically Variable 
Steinberg Now Pat. 02/18/16 EFACT.008C2 Compressor Delay In 

9,982,905 Thermostat To Reduce Energy 
Consumption 

15/060,226 
System And Method For 

Steinberg Published As 
et al. 2016/0258822 

03/03/16 EFACT.005C5 Calculating The Thermal Mass 

Now Abandoned 
Of A Building 

Steinberg 
15/097,078 System, Method And Apparatus 

Published As 04/12/16 EFACT.009C2 For Just-In-Time Conditioning 
et al. 

2016/0363337 Using A Thermostat 

Steinberg 
15/426,882 System And Method For 

Published As 02/07/17 EFACT.005C6 Calculating The Thermal Mass 
et al. 

2017/0241662 Of A Buildinq 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

15/616,719 
System And Method For Using 
A Mobile Electronic Device To 

Steinberg Published As 06/07/17 EFACT.012C3 
Optimize An Energy 

2017/0336090 
Manaqement System 

Okita 
Message-Based Demand 

et al. 
15/707,686 09/18/17 EFACT.018A2 Response Systems And 

Methods 

Okita 
Message-Based Demand 

et al. 
15/707,735 09/18/17 EFACT.018A1 Response Systems And 

Methods 

Okita 
Occupancy Determination 

et al. 
15/707,753 09/18/17 EFACT.018A3 Using Energy Consumption 

Indications 

Okita 
09/18/17 Systems And Methods For 

et al. 
15/707,769 EFACT.019A2 Acclimatization-Based Variable 

Thermostat Settinqs 

Okita 
09/18/17 Systems And Methods For 

et al. 
15/707,829 EFACT.019A1 Humidity-Based Variable 

Thermostat Settings 

Okita 
Systems And Methods For Fan 

et al. 
15/707,873 09/18/17 EFACT.019A3 Delay-Based Variable 

Thermostat Settings 

Okita 
15/713,318 

et al. 
Published As 09/22/17 EFACT.017A2 Multi-Function Thermostat 

2018/0087795 

Okita 
15/713,358 

et al. 
Published As 09/22/17 EFACT.017A1 Multi-Function Thermostat 

2018/0087793 
System And Method For Using 

Steinberg 15/836,688 
12/08/17 EFACT.004C5 

A Network Of Thermostats As 
et al. Now Abandoned Tool To Verify Peak Demand 

Reduction 

15/841,039 
System And Method For 

Steinberg Published As 12/13/17 EFACT.013C5 
Optimizing Use Of Plug-In Air 
Conditioners And Portable 

2018/0216841 
Heaters 

Steinberg 
System And Method For 

15/905,251 02/26/18 EFACT.006D1 Evaluating Changes In The 
et al. 

Efficiency Of An HV AC System 
System, Method And Apparatus 
For Dynamically Variable 

Steinberg 15/965,339 04/27/18 EFACT.008C3 Compressor Delay In 
Thermostat To Reduce Energy 
Consumption 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System And Method For Using 
Steinberg 15/994,532 05/31/18 EFACT.004C6 A Network Of Thermostats As 

et al. Tool To Verify Peak Demand 
Reduction 
System, Method And Apparatus 

Steinberg 16/028,230 07/05/18 EFACT.007C3 For Identifying Manual Inputs 
et al. To And Adaptive Programming 

Of A Thermostat 

Applicant notes that cited references, office actions, responses and notices of 

allowance currently exist or will exist for the above-referenced matters. Applicant also 

understands that the Examiner has access to sophisticated online Patent Office 

computing systems that provide ready access to the full file histories of these matters 

including, for example, specifications, drawings, pending claims, cited art, office actions, 

responses, declarations, and notices of allowance. 

Rather than submit copies these file histories, Applicant respectfully requests 

that the Examiner continue to review these file histories online for past, current, and 

future information about these matters. Also, if the Examiner cannot readily access 

these file histories, the Applicant would be pleased to provide any portion of any of the 

file histories at any time upon specific Examiner request. 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Submitted concurrently herewith is a Supplemental Information Disclosure 

Statement citing references for consideration. Applicant respectfully requests the 

Examiner to consider the pending claims in connection with these references in order to 

make the references of record. 

NO DISCLAIMERS OR DISAVOWALS 

Although the present communication may include alterations to the application or 

claims, or characterizations of claim scope or referenced art, Applicant is not conceding 

in this application that previously pending claims are not patentable over the cited 

-13-
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references. Rather, any alterations or characterizations are being made to facilitate 

expeditious prosecution of this application. 

Applicant reserves the right to pursue at a later date any previously pending or 

other broader or narrower claims that capture any subject matter supported by the 

present disclosure, including subject matter found to be specifically disclaimed herein or 

by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history 

shall not reasonably infer that Applicant has made any disclaimers or disavowals of any 

subject matter supported by the present application. 

CONCLUSION 

Applicants have endeavored to address all of the Examiner's concerns as 

expressed in the outstanding Office Action. In light of the above remarks, 

reconsideration and withdrawal of the outstanding rejections is specifically requested. 

Please charge any additional fees, including any fees for additional extension of 

time, or credit overpayment to Deposit Account No. 11-1410. 

Dated: 09/21 /18 

28500605 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: /John R. King/ 
John R. King 
Registration No. 34,362 
Registered Practitioner 
Customer No. 20,995 
(949) 760-0404 

-14-
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
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DETAILED ACTION 

General Remarks 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Page 2 

2. When responding to this office action, applicants are advised to provide the examiner with line 

numbers and page numbers in the application and/or references cited to assist the examiner in locating 

appropriate paragraphs. 

3. Per MPEP 2111 and 2111.01, the claims are given their broadest reasonable interpretation and 

the words of the claims are given their plain meaning consistent with the specification without 

importing claim limitations from the specification. 

4. Applicants seeking an interview with the examiner, including WebEx Video Conferencing, are 

encouraged to fill out the online Automated Interview Request (AIR) form 

(http://www.uspto.gov/patent/uspto-automated-i nterview-request-ai r-form. htm I). See M PEP §502.03, 

§713.01(11) and Interview Practice for additional details. 

5. Status of claim(s) to be treated in this office action: 

a. Independent: 1 and 10. 

b. Amended: 1 and 10. 

c. Pending: 1-18. 

IDS 

6. Applicant's IDS(s) submitted on 05/15/2018 is/are in compliance with the provisions of 37 

CFR 1.97. Accordingly, the information disclosure statement has/have considered by the examiner and 

made of record. 



0067

Application/Control Number: 15/002, 791 
Art Unit: 2824 

Double Patenting 

Page 3 

7. Double Patenting rejection against US 9,244,470 has been withdrawn in view of the Terminal 

Disclaimer approved on 05/15/2018. 

Claim Rejections - 35 USC§ 112 

8. Claims 1-18 rejected under 35 U.S.C. 112{b) or 35 U.S.C. 112 {pre-AIA), second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. 

Amended Claims 1 and 10 {and dependent claims 2-9 and 11-18), recites the limitation "the 

program or channel being viewed" in lines 13 and 16 respectively. There is insufficient antecedent basis 

for this limitation in the claim. 

Claim Rejections - 35 USC§ 103 

9. The following is a quotation of AIA 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102 of this title, if the differences between the claimed 
invention and the prior art are such that the claimed invention as a whole would have been obvious 
before the effective filing date of the claimed invention to a person having ordinary skill in the art to 
which the claimed invention pertains. Patentability shall not be negated by the manner in which the 
invention was made. 

10. Claim{s) 1-18 is/are rejected under AIA 35 U.S.C. 103 as being unpatentable over US 

2008/0281472 {hereinafter "Podgorny") in view of US 2009/0065596 {hereinafter "Seem"). 

Re: Independent Claim 1, Podgorny discloses a method for varying temperature setpoints for 

an HVAC system (Podgorny abstract) comprising: 

storing at least a first HVAC temperature setpoint (Podgorny ,i,i [0092] and [0019] "user 

preferences stored" in occupied/non-occupied) and at least a second HVAC temperature setpoint 
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(Podgorny ,i,i [0009] and [0019] describe occupancy and non-occupancy and ,i [0092] describe storing 

temperature setpoints and table 2 occupancy and high/low, min/max temperature setting fields); 

monitoring an activity status of at least one wireless device (Podgorny FIG. 2 element 508 

wireless device) associated with one or more occupants of said structure (Podgorny ,i [0083] "detects 

the presence of the user in the Environmental Zone" which means monitoring an activity status of 

at least one wireless device associated with one or more occupants of said structure), wherein said 

wireless device comprises a graphic user interface (Podgorny ,i [0027] "graphical user interface" and ,i,i 

[0067], [0080]), wherein use of said wireless device comprises at least one of cursor movement, 

keystrokes or other user interface actions intended to alter a state of said wireless device (Podgorny ,i 

[0083] "keyboard activity monitoring"); 

determining a probability that the specific activity status of said wireless device (Podgorny ,i 

[0093] "identifying the person and transferring his/her environmental preferences to the proper cubicle, 

together with the person's VoIP phone number" and ,i [ODDS]) is associated with the use of said wireless 

device by a specific occupant or occupants of said structure (Podgorny abstract "autonomous process 

control" is automatic and "occupancy sensor that recognizes the presence"); 

determining whether a current HVAC temperature setpoint associated with said HVAC system is 

set to said first HVAC temperature setpoint or said second temperature setpoint (Podgorny ,i 

[0021] "maintain the environmental parameters temperature" which examiner interpreted that to 

maintain temperature it determine HVAC temperature setpoint associated with HVAC system and ,i,i 

[0008], [0029]-[0030] and [0063]); 

Podgorny fails to disclose: 

where said probability is determined in part by content of the program or channel being viewed 

by said occupant on or with said wireless device; 
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prompting said one or more users, wherein said prompting sends a message to said wireless 

device recommending a change to said current HVAC temperature setpoint for said HVAC system; 

in response to said prompting, receiving input from said one or more users; and keeping said 

current HVAC temperature setpoint based upon said input from said one or more users. 

Seem discloses: 

where said probability is determined in part by content of the program or channel being viewed 

by said occupant on or with said wireless device (Seem Fig. 9 and ,i [0065] discloses how user presence 

can be determined based on interaction of the user with the User Interface program that generates the 

User Interface in step 902); 

prompting said one or more users (Seem ,i [0062] "user to specify any number of personal 

comfort settings" which means prompting said one or more users based on said determining that said 

one or more of said user's input should be obtained and ,i [0065]), wherein said prompting sends a 

message to said wireless device recommending a change to said current HVAC temperature setpoint for 

said HVAC system (Seem Figs. 8-9 and ,i [0065] "prompting by the user interface" which means 

prompting sends a message to said wireless device recommending a change to said current HVAC 

temperature setpoint for said HVAC system); 

in response to said prompting, receiving input from said one or more users (Seem ,i [0065] 

"process 800 to adjust a building automation system setting" which means in response to said 

prompting, receiving input from said one or more users); and 

keeping said current HVAC temperature setpoint based upon said input from said one or more 

users (Seem Fig. 11 element 1120 "adjust HVAC for normal conditions" which examiner interpreted as 

current setting based on the input from users and paragraph 0070). 

Podgorny and Seem disclose home automation and HVAC control system. Seem discloses 

message communication to various wireless devices including personal wireless devices. It would have 
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been obvious to a person of ordinary skill in the art before the effective filing date of the claimed 

Page 6 

invention, to modify the above HVAC control system, as taught by Podgorny, and incorporating the 

sending wireless messages, as taught by Seem in order to improve control of environmental conditions 

to reflecting individual preferences, as suggested by Seem (Seem ,i [0003]). 

Re: Independent Claim 10, Podgorny discloses a system for altering the setpoint on a 

thermostat for space conditioning of a structure (Podgorny Figs. 1 and 22) comprising: 

at least one thermostat having at least a first temperature setpoint (Podgorny ,i,i [0092] and 

[0019] "user preferences stored" in occupied/non-occupied) and at least a second temperature setpoint 

(Podgorny ,i,i [0009] and [0019] describe occupancy and non-occupancy and ,i [0092] describe storing 

temperature setpoints and table 2 occupancy and high/low, min/max temperature setting fields); 

at least one wireless device (Podgorny FIG. 2 element 508 wireless device) associated with one 

or more occupants of said structure (Podgorny ,i [0083] "detects the presence of the user in the 

Environmental Zone" which means monitoring an activity status of at least one wireless device 

associated with one or more occupants of said structure), wherein said wireless device comprises a 

graphic user interface (Podgorny ,i [0027] "graphical user interface" and ,i,i [0067], [0080]), wherein use 

of said wireless device comprises at least one of cursor movement, keystrokes or other user interface 

actions intended to alter a state of said wireless device (Podgorny ,i [0083] "keyboard activity 

monitoring"); 

an application comprising one or more computer processors that receives data regarding an 

activity status of said wireless device (Podgorny ,i [0059] "status monitoring and data collection") and 

whether said thermostat is set to said first temperature setpoint (Podgorny ,i [0089] "occupancy sensor 

shuts the system down when users are away from their workstations" which means thermostat is set to 

said first temperature setpoint that indicates said structure is not occupied and ,i,i [0009] and [0019]), 
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said application determining a probability that the specific activity status of said wireless device is 

associated with the use of said wireless device (Podgorny ,i [0093] "identifying the person and 

Page 7 

transferring his/her environmental preferences to the proper cubicle, together with the person's VoIP 

phone number" and Podgorny ,i [ODDS]) by a specific occupant or occupants of said structure (Podgorny 

abstract "autonomous process control" is automatic and "occupancy sensor that recognizes the 

presence"); 

Podgorny fails to disclose: 

where said probability is determined in part by content of the program or channel being viewed 

by said occupant on or with said wireless device; 

said application prompting said one or more users wherein said application provides electronic 

notice to one or more of said users of said wireless device that said thermostat is set to one of said first 

temperature setpoint or said second temperature setpoint; and 

wherein said application in response to said prompting, receives input from said one or more 

users; and 

wherein said current temperature setpoint is set based upon said input from said one or more 

users. 

Seem discloses: 

where said probability is determined in part by content of the program or channel being viewed 

by said occupant on or with said wireless device (Seem Fig. 9 and ,i [0065] discloses how user presence 

can be determined based on interaction of the user with the User Interface program that generates the 

User Interface in step 902); 

said application prompting said one or more users wherein said application provides electronic 

notice to one or more of said users of said wireless device that said thermostat (Podgorny ,i [0062] "user 

to specify any number of personal comfort settings" which means prompting said one or more users 
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based on said determining that said one or more of said user's input should be obtained and ,i [0065]) is 

set to one of said first temperature setpoint or said second temperature setpoint (Podgorny Figs. 8-9 

and ,i [0065] "prompting by the user interface" which means prompting sends a message to said 

wireless device recommending a change to said current HVAC temperature setpoint for said HVAC 

system); and 

wherein said application in response to said prompting, receives input from said one or more 

users (Podgorny ,i [0065] "process 800 to adjust a building automation system setting" which means in 

response to said prompting, receiving input from said one or more users); and 

wherein said current temperature setpoint is set based upon said input from said one or 

more users (Podgorny Fig. 11 element 1120 "adjust HVAC for normal conditions" which examiner 

interpreted as current setting based on the input from users and ,i [0070]). 

Podgorny and Seem disclose home automation and HVAC control system. Seem discloses 

message communication to various wireless devices including personal wireless devices. It would have 

been obvious to a person of ordinary skill in the art before the effective filing date of the claimed 

invention, to modify the above HVAC control system, as taught by Podgorny, and incorporating the 

sending wireless messages, as taught by Seem in order to improve control of environmental conditions 

to reflecting individual preferences, as suggested by Seem (Seem ,i [0003]). 

Re: Claims 2 and 11, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

wherein said wireless device is a remote control (Seem ,i [0067] "remote control 1006 may be 

configured to wirelessly communicate" and Fig. 10 which means wireless device is a remote control 

and ,i [0043] describes "portable wireless device 306" which is a wireless device and it is a remote 

control). 
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Re: Claims 3 and 12, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

wherein said wireless device is a wireless phone (Seem ,i [0043] "cell phone, PDA, or any other 

device with transmitting capability", here "cell phone is a wireless phone", which means wireless device 

is a wireless phone). 

Re: Claims 4 and 13, Podgorny and Seem discloses all the limitations of claims 3 or 12 on which 

these claims depend. They further disclose: 

wherein said wireless phone is connected to a cellular network (Podgorny ,i [ODDS] "wireless 

converged networks" which means wireless phone is connected to a cellular network). 

Re: Claims 5 and 14, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

wherein said wireless device is a tablet computer (Seem Figs. 2, 3 and ,i,i [0029]-[0032], [0043] 

disclose multiple portable device, e.g. 104 construed as a tablet and 306) 

Re: Claims 6 and 15, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

wherein said first and second HVAC temperature setpoints are stored in a database associated 

with a remote server (Seem ,i [0008] " server computer further includes a processing circuit for 

accessing a memory device storing the program code" and "program code for adjusting the 

building automation" which examiner interpreted that it a remote server and first and second HVAC 
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temperature setpoints are stored in a database associated with the remote server and Fig. 2 element 

130 is the "server"). 

Re: Claims 7 and 16, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

in which said wireless device communicates with a remote server (Seem ,i [0032] "140 

configured to accept a signal or input from various portable wireless devices" and Fig. 2 shows that 

wireless devices are communicating with a server, element 130 of Fig. 2 is a "server" and elements 

502, 506 and 508 of Fig. 2 are "wireless device"). 

Re: Claims 8 and 17, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

further comprising adjusting said current HVAC temperature setpoint with a remote computer 

(Podgorny abstract, the user controlling "over the internet" at a remote computer and Seem at et. ,i 

[0026], [0029] and Fig. 2 describe same limitations). 

Re: Claims 9 and 18, Podgorny and Seem discloses all the limitations of claims 1 or 10 on which 

these claims depend. They further disclose: 

in which said first HVAC temperature setpoint is varied automatically based on said input from 

said one or more users (Podgorny abstract" autonomous process control and interaction with system 

users", which means first HVAC temperature setpoint is varied automatically (autonomous) based 

on said input from one or more users). 
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11. Applicant's arguments with respect to claim(s) 1-18 have been considered but are moot because 

the arguments do not apply to the new ground(s) of rejection presented in this Office action, 

necessitated by the applicant's amendment. 
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12. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 

extension of time policy as set forth in 37 CFR l.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR l.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the mailing date of this final action. 

13. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to AJAY OJHA whose telephone number is (571)272-8936. The examiner can 

normally be reached on M-F, 7:30AM to 5:00PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Richard Elms can be reached on (571)272-1869. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

14. Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http:/ /pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 
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Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/AJAY OJHA/ 
Primary Examiner, Art Unit 2824 
ajay.ojha@uspto.gov 
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EFACT.011C2 

First 
Inventor 

App. No. 

Filed 

For 

Examiner 

Art Unit 

Conf. No. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

John Douglas Steinberg 

15/002,791 

January 21, 2016 

SYSTEM AND METHOD FOR 
USING A WIRELESS DEVICE AS 
A SENSOR FOR AN ENERGY 
MANAGEMENT SYSTEM 

Ojha, Ajay 

2824 

4939 

RESPONSE TO OFFICE ACTION DATED FEBRUARY 16, 2018 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

PATENT 

In response to the Office Action dated February 16, 2018, Applicant respectfully 

submits the following amendments and comments. 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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AMENDMENTS TO THE CLAIMS 

Please amend Claims 1 and 10 as indicated below. 

1. (Currently Amended) A method for varying temperature setpoints for an 

HVAC system comprising: 

storing at least a first HVAC temperature setpoint and at least a second 

HVAC temperature setpoint; 

monitoring an activity status of at least one wireless device associated 

with one or more occupants of said structure, wherein said wireless device 

comprises a graphic user interface, wherein use of said wireless device 

comprises at least one of cursor movement, keystrokes or other user interface 

actions intended to alter a state of said wireless device; 

determining a probability that the specific activity status of said wireless 

device is associated with the use of said wireless device by a specific occupant 

or occupants of said structure, where said probability is determined in part by 

content of the program or channel being viewed by said occupant on or with said 

wireless device; 

determining whether a current HVAC temperature setpoint associated 

with said HVAC system is set to said first HVAC temperature setpoint or said 

second temperature setpoint; 

prompting said one or more users, wherein said prompting sends a 

message to said wireless device recommending a change to said current HVAC 

temperature setpoint for said HVAC system; 

in response to said prompting, receiving input from said one or more 

users; and 

keeping said current HVAC temperature setpoint based upon said input 

from said one or more users. 
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2. (Original) The method of Claim 1 wherein said wireless device is a 

remote control. 

3. (Original) The method of Claim 1 wherein said wireless device is a 

wireless phone. 

4. (Original) The method of Claim 3 wherein said wireless phone is 

connected to a cellular network. 

5. (Original) The method of Claim 1 wherein said wireless device is a tablet 

computer. 

6. (Original) The method of Claim 1 wherein said first and second HVAC 

temperature setpoints are stored in a database associated with a remote server. 

7. (Original) The method of Claim 1 in which said wireless device 

communicates with a remote server. 

8. (Original) The method of Claim 1 further comprising adjusting said 

current HVAC temperature setpoint with a remote computer. 

9. (Original) The method of Claim 1 in which said first HVAC temperature 

setpoint is varied automatically based on said input from said one or more users. 

10. (Currently Amended) A system for altering the setpoint on a thermostat 

for space conditioning of a structure comprising: 

at least one thermostat having at least a first temperature setpoint and at 

least a second temperature setpoint; 

at least one wireless device associated with one or more occupants of 

said structure, wherein said wireless device comprises a graphic user interface, 

wherein use of said wireless device comprises at least one of cursor movement, 

keystrokes or other user interface actions intended to alter a state of said 

wireless device; 
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an application comprising one or more computer processors that receives 

data regarding an activity status of said wireless device and whether said 

thermostat is set to said first temperature setpoint, 

said application determining a probability that the specific activity status 

of said wireless device is associated with the use of said wireless device by a 

specific occupant or occupants of said structure, where said probability is 

determined in part by content of the program or channel being viewed by said 

occupant on or with said wireless device; 

said application prompting said one or more users wherein said 

application provides electronic notice to one or more of said users of said 

wireless device that said thermostat is set to one of said first temperature 

setpoint or said second temperature setpoint; and 

wherein said application in response to said prompting, receives input 

from said one or more users; and 

wherein said current temperature setpoint is set based upon said input 

from said one or more users. 

11. (Original) The system of Claim 10 wherein said wireless device is a 

remote controller. 

12. (Original) The system of Claim 10 wherein said wireless device is a 

wireless phone. 

13. (Original) The system of Claim 12 wherein said wireless phone is 

connected to a cellular network. 

14. (Original) The system of Claim 10 said wireless device is a tablet 

computer. 

15. (Original) The system of Claim 10 wherein said first and second 

temperature setpoints are stored in a database associated with a remote server. 
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16. (Original) The system of Claim 10 wherein said wireless device 

communicates with a remote server. 

17. (Original) The system of Claim 10 further comprising a remote computer 

that varies said first temperature setpoint. 

18. (Original) The system of Claim 10 in which said first temperature setpoint 

is varied automatically based on said input from said one or more users. 

-5-
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REMARKS 

The February 16, 2018 Office Action was based upon pending Claims 1-18. 

This Amendment amends Claims 1 and 10. 

Thus, after entry of this Amendment, Claims 1-18 are pending and presented for 

further consideration. 

REJECTION OF CLAIMS 1-18 UNDER 35 U.S.C. § 103(a} 

In the February 16, 2018 Office Action, Claims 1-18 were rejected under 35 

U.S.C. § 103(a) as being unpatentable over U.S. Publication No. 2008/0281472 to 

Podgorny, et al. (hereinafter "Podgorny") in view of U.S. Publication No. 2009/0065596 

to Seem, et al. (hereinafter "Seem"). 

In response, Applicant has amended independent claims 1 and 10 to include 

limitations relating to the content the wireless device is being used to consume. See, 

e.g., Fig 8. Neither Podgorny nor Seem discuss using the content being viewed by an 

occupant to inform the determination of HVAC settings. 

Accordingly, Applicant respectfully requests allowance of the amended claims. 

REJECTION OF CLAIMS FOR OBVIOUSNESS-TYPE DOUBLE PATENTING 

The Examiner rejected the pending claims under obviousness-type double 

patenting as being unpatentable over the claims of U.S. Patent No. 9,244,470. 

In response, Applicant submits herewith a Terminal Disclaimer in compliance 

with 37 C.F.R. §1.321 (b) and (c). Accordingly, Applicant respectfully requests that the 

obviousness-type double patenting rejection be withdrawn. 

OTHER APPLICATIONS OF ASSIGNEE 

Applicant wishes to draw the Examiner's attention to the following applications 

owned by of the present application's assignee: 

-6-
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System And Method For Using 
Steinberg 60/963, 183 08/03/0 

EFACT.003PR 
A Network Of Thermostats As 

et al. Now Expired 7 Tool To Verify Peak Demand 
Reduction 

Steinberg 60/994,011 09/17/0 
System And Method For 

EFACT.005PR Calculating The Thermal Mass 
et al. Now Expired 7 

Of A Building 

12/183,990 
System And Method For Using 

Steinberg 
Now Pat. 

07/31/0 
EFACT.003A 

A Network Of Thermostats As 
et al. 

7,908,117 
8 Tool To Verify Peak Demand 

Reduction 

12/183,949 
System And Method For Using 

Steinberg 
Now Pat. 

07/31/0 
EFACT.004A 

A Network Of Thermostats As 
et al. 

7,908,116 
8 Tool To Verify Peak Demand 

Reduction 

Steinberg 
12/211,733 

09/16/0 
System And Method For 

Now Pat. EFACT.005A Calculating The Thermal Mass 
et al. 

7,848,900 
8 

Of A Building 

Steinberg 
12/211,690 

09/16/0 
System And Method For 

Now Pat. EFACT.006A Evaluating Changes In The 
et al. 

8,019,567 
8 

Efficiency Of An HVAC System 
System, Method And 

Steinberg 61/215,657 05/08/0 
EFACT.009PR 

Apparatus For Just-In-Time 
et al. Now Expired 9 Conditioning Using A 

Thermostat 
System, Method And 

61/215,816 05/11/0 
Apparatus For Dynamically 

Steinberg 
Now Expired 9 

EFACT.008PR Variable Compressor Delay In 
Thermostat To Reduce Energy 
Consumption 
System, Method And 

Steinberg 61/215,999 05/12/0 
EFACT.007PR 

Apparatus For Identifying 
et al. Now Expired 9 Manual Inputs To And Adaptive 

Programming Of A Thermostat 
System And Method For Using 

Cheung 
12/498, 142 

07/06/0 
Ramped Setpoint Temperature 

Now Pat. EFACT.010A Variation With Networked 
et al. 

8,010,237 
9 

Thermostats To Improve 
Efficiency 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System And Method For Using 
12/502,064 

07/13/0 
A Networked Electronic Device 

Steinberg Now Pat. 
9 

EFACT.011A As An Occupancy Sensor For 
8,180,492 An Energy Management 

System 

12/773,690 
System, Method And 

Steinberg 
Now Pat. 

05/04/1 
EFACT.009A 

Apparatus For Just-In-Time 
et al. 

8,498,753 
0 Conditioning Using A 

Thermostat 
System, Method And 

12/774,580 
05/05/1 

Apparatus For Dynamically 
Steinberg Now Pat. 

0 
EFACT.008A Variable Compressor Delay In 

8,740,100 Thermostat To Reduce Energy 
Consumption 

12/778,052 
System, Method And 

Steinberg 
Now Pat. 

05/11/1 
EFACT.007A 

Apparatus For Identifying 
et al. 

8,596,550 
0 Manual Inputs To And Adaptive 

Programming Of A Thermostat 

12/788,246 
System And Method For Using 

05/26/1 A Mobile Electronic Device To 
Steinberg Now Pat. 

0 
EFACT.012A 

Optimize An Energy 
8,556,188 

Management System 

12/860,821 
System And Method For 

Steinberg Now Pat. 
08/20/1 

EFACT.013A 
Optimizing Use Of Plug-In Air 

0 Conditioners And Portable 
8,090,477 

Heaters 

Steinberg 
12/959,225 

12/02/1 
System And Method For 

Now Pat. EFACT.005C1 Calculating The Thermal Mass 
et al. 

8,131,497 
0 

Of A Building 

13/037,162 
System And Method For Using 

Steinberg 
Now Pat. 

02/28/1 
EFACT.004C1 

A Network Of Thermostats As 
et al. 

8,131,506 
1 Tool To Verify Peak Demand 

Reduction 
System And Method For Using 

Cheung 
13/219,381 

08/26/1 
Ramped Setpoint Temperature 

Now Pat. EFACT.010C1 Variation With Networked 
et al. 

9,134,710 
1 

Thermostats To Improve 
Efficiency 

Steinberg 
13/230,610 

09/12/1 
System And Method For 

Now Pat. EFACT.006C1 Evaluating Changes In The 
et al. 

8,423,322 
1 

Efficiency Of An HVAC System 

13/329, 117 
System And Method For 

Steinberg Now Pat. 
12/16/1 

EFACT.013C1 
Optimizing Use Of Plug-In Air 

1 Conditioners And Portable 
8,340,826 

Heaters 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

Steinberg 
13/409,697 

03/01/1 
System And Method For Using 

Now Pat. EFACT.004C2 
A Network Of Thermostats As 

et al. 
8,412,488 

2 Tool To Verify Peak Demand 
Reduction 

Steinberg 
13/409,729 

03/01/1 
System And Method For 

et al. 
Now Pat. 

2 
EFACT.005C2 Calculating The Thermal Mass 

8,886,488 Of A Building 

13/470,074 
05/11/1 

System And Method For Using 

Steinberg Now Pat. EFACT.011C1 
A Wireless Device As A Sensor 

9,244,470 
2 For An Energy Management 

System 

Hublou 
13/523,697 

System And Method For 

Published As 
06/14/1 Optimizing Use Of Individual 

et al. 
EFACT.014A 

2013/0338837 
2 HVAC Units In Multi-Unit 

Chiller-Based Systems 

13/725,447 
System And Method For 

Steinberg Now Pat. 
12/21/1 

EFACT.013C2 
Optimizing Use Of Plug-In Air 

8,712,590 
2 Conditioners And Portable 

Heaters 

Steinberg 
13/852,577 

03/28/1 
System And Method For Using 

Now Pat. EFACT.004C3 
A Network Of Thermostats As 

et al. 
8,738,327 

3 Tool To Verify Peak Demand 
Reduction 

Steinberg 
13/858,710 

04/08/1 
System And Method For 

et al. 
Now Pat. 

3 
EFACT.005C3 Calculating The Thermal Mass 

8,751,186 Of A Building 

Steinberg 
13/861, 189 

04/11/1 
System And Method For 

et al. 
Now Pat. 

3 
EFACT.006C2 Evaluating Changes In The 

9,057,649 Efficiency Of An HVAC System 
System, Method And 

Steinberg 13/952,253 07/26/1 
EFACT.009C1 

Apparatus For Just-In-Time 
et al. Abandoned 3 Conditioning Using A 

Thermostat 

14/048,932 
10/08/1 

System And Method For Using 

Steinberg Now Pat. EFACT.012C1 
A Mobile Electronic Device To 

8,840,033 
3 Optimize An Energy 

Management System 

Steinberg 
14/082,675 

System, Method And 

Now Pat. 
11/18/1 

EFACT.007C1 
Apparatus For Identifying 

et al. 
9,194,597 

3 Manual Inputs To And Adaptive 
Programming Of A Thermostat 

14/263,762 
System And Method For 

Steinberg Now Pat. 
04/28/1 

EFACT.013C3 
Optimizing Use Of Plug-In Air 

9,188,994 
4 Conditioners And Portable 

Heaters 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

System And Method For Using 
Steinberg 14/285,384 05/22/1 

EFACT.004C4 
A Network Of Thermostats As 

et al. Abandoned 4 Tool To Verify Peak Demand 
Reduction 
System, Method And 

14/292,377 
05/30/1 

Apparatus For Dynamically 
Steinberg Now Pat. 

4 
EFACT.008C1 Variable Compressor Delay In 

9,279,594 Thermostat To Reduce Energy 
Consumption 

14/491,554 
System And Method For Using 

09/19/1 A Mobile Electronic Device To 
Steinberg Now Pat. 

4 
EFACT.012C2 

Optimize An Energy 
9,709,292 

Management System 

Steinberg 14/527,433 10/29/1 
System And Method For 

EFACT.005C4 Calculating The Thermal Mass 
et al. Abandoned 4 

Of A Building 

Steinberg 
14/731,221 

06/04/1 
System And Method For 

Published As EFACT.006C3 Evaluating Changes In The 
et al. 

2015/0345822 
5 

Efficiency Of An HVAC System 
System And Method For Using 

Cheung 
14/842, 134 

09/01/1 
Ramped Setpoint Temperature 

Published As EFACT.010C2 Variation With Networked 
et al. 

2016/0061474 
5 

Thermostats To Improve 
Efficiency 

14/878,872 
System, Method And 

Steinberg 
Published As 

10/08/1 
EFACT.007C2 

Apparatus For Identifying 
et al. 

2016/0091219 
5 Manual Inputs To And Adaptive 

Programming Of A Thermostat 
System And Method For 

Steinberg 
14/920,063 10/22/1 

EFACT.013C4 
Optimizing Use Of Plug-In Air 

Abandoned 5 Conditioners And Portable 
Heaters 

15/002,791 
System And Method For Using 

01/21/1 A Wireless Device As A Sensor 
Steinberg Published As 

6 
EFACT.011C2 

For An Energy Management 
2016/0138822 

System 
System, Method And 

15/047352 
02/18/1 

Apparatus For Dynamically 
Steinberg Published As 

6 
EFACT.008C2 Variable Compressor Delay In 

2016/0238270 Thermostat To Reduce Energy 
Consumption 

Steinberg 15/060,226 03/03/1 
System And Method For 

EFACT.005C5 Calculating The Thermal Mass 
et al. Now Abandoned 6 

Of A Building 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

15/097,078 
System, Method And 

Steinberg 
Published As 

04/12/1 
EFACT.009C2 

Apparatus For Just-In-Time 
et al. 

2016/0363337 
6 Conditioning Using A 

Thermostat 

Steinberg 
15/426,882 

02/07/1 
System And Method For 

Published As EFACT.005C6 Calculating The Thermal Mass 
et al. 

2017/0241662 
7 

Of A Building 

15/616,719 
System And Method For Using 

06/07/1 A Mobile Electronic Device To 
Steinberg Published As 

7 
EFACT.012C3 

Optimize An Energy 
2017 /0336090 

Management System 

Okita 09/18/1 
Message-Based Demand 

et al. 
15/707,735 

7 
EFACT.018A1 Response Systems And 

Methods 

Okita 09/18/1 
Message-Based Demand 

et al. 
15/707,686 

7 
EFACT.018A2 Response Systems And 

Methods 

Okita 09/18/1 
Occupancy Determination 

et al. 
15/707,753 

7 
EFACT.018A3 Using Energy Consumption 

Indications 

Okita 
09/18/1 Systems And Methods For 

et al. 
15/707,829 7 EFACT.019A1 Humidity-Based Variable 

Thermostat Settings 

Okita 
09/18/1 Systems And Methods For 

et al. 
15/707,769 7 EFACT.019A2 Acclimatization-Based Variable 

Thermostat Settings 

Okita 09/18/1 
Systems And Methods For Fan 

et al. 
15/707,873 

7 
EFACT.019A3 Delay-Based Variable 

Thermostat Settings 

Okita 
15/713,358 

09/22/1 
et al. 

Published As 
7 

EFACT.017A1 Multi-Function Thermostat 
2018/0087793 

Okita 
15/713,318 

09/22/1 
et al. 

Published As 
7 

EFACT.017A2 Multi-Function Thermostat 
2018/0087795 

System And Method For Using 
Steinberg 

15/836,688 
12/08/1 

EFACT.004C5 
A Network Of Thermostats As 

et al. 7 Tool To Verify Peak Demand 
Reduction 
System And Method For 

Steinberg 15/841,039 
12/13/1 

EFACT.013C5 
Optimizing Use Of Plug-In Air 

7 Conditioners And Portable 
Heaters 
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Filing Attorney 
Inventors Appl. No. Date Docket No. Title 

Steinberg 02/26/1 
System And Method For 

15/905,251 EFACT.006D1 Evaluating Changes In The 
et al. 8 

Efficiency Of An HVAC System 

Applicant notes that cited references, office actions, responses and notices of 

allowance currently exist or will exist for the above-referenced matters. Applicant also 

understands that the Examiner has access to sophisticated online Patent Office 

computing systems that provide ready access to the full file histories of these matters 

including, for example, specifications, drawings, pending claims, cited art, office 

actions, responses, declarations, and notices of allowance. 

Rather than submit copies these file histories, Applicant respectfully requests 

that the Examiner continue to review these file histories online for past, current, and 

future information about these matters. Also, if the Examiner cannot readily access 

these file histories, the Applicant would be pleased to provide any portion of any of the 

file histories at any time upon specific Examiner request. 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Submitted concurrently herewith is a Supplemental Information Disclosure 

Statement citing references for consideration. Applicant respectfully requests the 

Examiner to consider the pending claims in connection with these references in order 

to make the references of record. 

NO DISCLAIMERS OR DISAVOWALS 

Although the present communication may include alterations to the application 

or claims, or characterizations of claim scope or referenced art, Applicant is not 

conceding in this application that previously pending claims are not patentable over the 

cited references. Rather, any alterations or characterizations are being made to 

facilitate expeditious prosecution of this application. 
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Applicant reserves the right to pursue at a later date any previously pending or 

other broader or narrower claims that capture any subject matter supported by the 

present disclosure, including subject matter found to be specifically disclaimed herein 

or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history 

shall not reasonably infer that Applicant has made any disclaimers or disavowals of any 

subject matter supported by the present application. 

CONCLUSION 

Applicants have endeavored to address all of the Examiner's concerns as 

expressed in the outstanding Office Action. In light of the above remarks, 

reconsideration and withdrawal of the outstanding rejections is specifically requested. 

Please charge any additional fees, including any fees for additional extension of 

time, or credit overpayment to Deposit Account No. 11-1410. 

Dated: May 15, 2018 

28280674 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By:/John R. King/ 
John R. King 
Registration No. 34,362 
Registered Practitioner 
Customer No. 20,995 
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Inventor 

INFORMATION DISCLOSURE STATEMENT 

John Douglas Steinberg 

App. No. 

Filed 

For 

Examiner 

Art Unit 

Conf. No. 

15/002,791 

January 21, 2016 

SYSTEM AND METHOD FOR USING A 
WIRELESS DEVICE AS A SENSOR 
FOR AN ENERGY MANAGEMENT 
SYSTEM 

Ojha, Ajay 

2824 

4939 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references 

is provided herewith. Copies of any listed foreign and non-patent literature references 

are being submitted. 

No Disclaimers 

To the extent that anything in the Information Disclosure Statement or the listed 

references could be construed as a disclaimer of any subject matter supported by the 

present application, Applicant hereby rescinds and retracts such disclaimer. 

Timing of Disclosure 

This Information Disclosure Statement is being filed after receipt of a First Office 

Action, but before the mailing date of a Final Action and before the mailing date of a 

Notice of Allowance. This Statement is accompanied by the fees set forth in 37 

CFR 1.17(p). 
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The Commissioner is hereby authorized to charge any additional fees which may 

be required or to credit any overpayment to Account No. 11-1410. 

Dated: May 15, 2018 

28280620 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: /John R. King/ 
John R. King 
Registration No. 34,362 
Registered Practitioner 
Customer No. 20,995 
(949) 760-0404 
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Description 

Field Of The Invention 

Moreover, there is a tendency to enjoy automating even 
simple tasks-like automatic opening of garage doors. 
More and more, such automation is finding its way into 
homes and offices today. Actions such as turning on 

[0001] The present invention relates to telecommuni
cations in general, and, more particularly, to a wireless 
telecommunications system. 

Description Of Related Art 

5 lights, ovens, heating/cooling systems, etc. are often 
done automatically in homes. Familiar systems like 
these are time based, i.e., based on times of the day. 
However, as people arrive in their homes at varying 
times due to irregular work hours, or arrive in their offices 

[0002] FIG. 1 depicts a schematic diagram of a portion 
of a known wireless telecommunications system, pro
viding wireless telecommunications service to a number 

10 at varying times due to irregular home hours, a need 
exists for automating actions based on something other 
than time. 

15 

of wireless mobile units (e.g., wireless mobile units 
101-1 through 101-3) that are situated within a geo
graphic region. The heart of a typical wireless telecom
munications system is a wireless switching center 
("WSC") 120. Typically, the WSC 120 is connected to a 
plurality of base stations (e.g., base stations 103-1 
through 103-5) that are dispersed throughout the geo- 20 

graphic region serviced by the system and to the local 

Summary of the Invention 

[0006] The present invention is directed to a wireless 
telecommunications system that uses location or posi
tion information to initiate actions on behalf of travelers. 
As position information is received, it is compared to po
sition information of a remote location, such as a home. 
As the traveler approaches his home, and gets within a 
certain distance of home a signal is then sent to a con
troller within his home to perform an action or instruct 
an action. These actions can include varying tempera

ture within the home, for example. 

Brief Description Of The Drawings 

[0007] The present invention will become more fully 

and long-distance telephone and data networks (e.g., 
local-office 130, local-office 138 and toll-office 140). 
WSC 120 is responsible for, among other things, estab
lishing and maintaining a call between a first wireless 25 

mobile unit and a second wireless mobile unit or, alter
natively, between a wireless mobile unit and a wireline 
mobile unit (e.g., wireless mobile unit 150), which is con
nected to the system via the local and/or long-distance 
networks. 30 understood from the detailed description given hereafter 

and the accompanying drawings which are given by way 
of illustration only, and thus are not limiting of the present 
invention, wherein like reference numerals represent 
like elements and wherein, 

[0003] The geographic region serviced by a wireless 
telecommunications system is partitioned into a number 
of spatially distinct areas called "cells." As depicted in 
FIG. 1, each cell is schematically represented by a hex
agon. In practice, however, each cell has an irregular 35 

shape that depends on the topography of the terrain sur
rounding the cell. Typically, each cell contains a base 
station, which comprises the radios and antennas that 
the base station uses to communicate with wireless mo-
bile units in that cell and also comprises the transmis- 40 

sion equipment that the base station uses to communi
cate with the WSC 120. However, locating wireless mo-

bile units within a cell was often difficult. 
[0004] Recently, global position systems (GPS) have 
been developed to the point where they are very cheap 45 

to implement. Thus, such systems may soon be preva-
lent in wireless mobile units to determine precise loca-
tion thereof. In addition, in the area of wireless technol-
ogy, assisted GPS is being developed to improve on 
normal GPS for position or location detection in wireless 50 

mobile units. Further, other known systems already ex-
ists (such as known triangulation methods) for precisely 
locating wireless mobile units. And still others are con
stantly being developed. Therefore, a need exists to cre-
ate other uses for the location or position information of 55 

wireless mobile units. 
[0005] Increasingly complex modern life leaves many 
people eager for means of simplifying their busy lives. 

2 

FIG. 1 is a schematic diagram of a known wireless 
telecommunications system; 

FIG. 2 is a schematic diagram of a wireless tele
communications system including the location-ac
tion server of an embodiment of the present inven
tion; 

FIG. 3 is a block diagram of the salient components 
of the location action server of FIG. 2 in conjunction 
with components of a remote location for perform
ing an action; 

FIGS. 4a and 4b are flowcharts illustrating opera
tion at the server and at the remote location; 

FIG. 5 is a flowchart depicting the registration steps 
involved in establishing a location-based action; 

FIG. 6 illustrates the controller for controlling/per
forming exemplary actions; and 

FIG. 7 illustrates an example of a location-based ac-



0113

3 EP 1102 500 A2 4 

lions. 

Detailed Description 

[0008] The illustrative embodiment of the present in

vention enables the use of both the telecommunications 
capability and the location-finding capability of a wire

less telecommunications system. These capabilities are 
combined to drive actions in the users home, office, or 

other specified location. In general, the illustrative em
bodiment performs two fundamentally distinct steps. In 
accordance with the first step, the movement of a wire

less mobile unit is located and an incoming data stream 

of the user's location is maintained. In accordance with 
the second step, the illustrative embodiment sets geo
graphically based criteria, at the direction of the user, by 
which location-based actions are imposed. When the 

geographically based criteria are met, the wireless sys

tem initiates processes resulting in location-dependent 
actions. 
[0009] FIG. 2 is a schematic diagram of a wireless tel
ecommunication system including the location-action 

server 221 of a preferred embodiment of the present in
vention. The system includes a wireless switching cent

er (WSC) 220 connecting the location-action server 221 
with base stations 203-1 through 203-4, wherein it is un

derstood that the number of base stations is exemplary 

only. Such a system is capable of: (1) providing wireless 
telecommunications service to wireless mobile unit 201, 
including location-based services based on location of 

the wireless mobile unit 201; (2) monitoring the move

ment (changing location) of wireless mobile unit 201 as 
it remotely travels; and (3) providing location-based ac
tions based on the observed changing locations of wire-

server 305 matches user's actions and preferences and 
maintains the user's specified actions and preferences 

as a user profile, to be invoked whenever the user calls 
for location-based action services. 

5 [0011] Location-action controller 301 is, for example, 

a computer programmed to orchestrate location-based 
action services. Further, location-action controller 301 

controls the operation of the other elements in location
action server center 221. 

10 [0012] Location-action service database 302 is a da

tabase or memory that contains, among other things, 
digitized maps of geographic areas serviced by the lo
cation-action server 221 and WSC 220. These are used 

for comparison with a current location of a wireless mo-
15 bile unit 201 to determine whether to impose the desired 

actions. The geographic data and related data may be 

embodied in a Geographic Information System (GIS), 
for example. Location-action service database 302 fur

ther preferably contains not only the GIS database, but 
20 also GIS processing software that enables geographic 

functions, chiefly determining proximity relationships 
that enable the functionality described herein as will be 
explained in more detail hereafter. Some personal pref
erences may also be established in location-action serv-

25 ice database 302, which may create an understanding 

for the automated processing of concepts such as the 
home of the user of a wireless mobile unit 201; the us

er's, office, or other places that correspond to a set ge
ographic area that will be conveniently referred to by 

30 such common labels as home/office hereafter. 

[0013] Location-action service database 302 further 

preferably stores a list of actions to be performed in as
sociation with a designated wireless mobile unit 201 and 

less mobile unit 201. The location server 221 is respon- 35 

sible for providing all location-based action services for 

wireless mobile unit 201. 

the geographic area (distance/proximity thresholds) that 
will be considered to meet a criteria for initiating control 

of actions to be performed. These can be customized 

by the user. For example, actions performed when a us
er approaches/leaves his/her home/office include phys
ical actions such as adjusting environmental conditions 
(e.g. temperature) and/or lighting, activating/deactivat

ing a home security system, warming an oven, opening/ 

[0010] FIG. 3 is a block diagram of the salient compo
nents of location-action server 221. The location-action 

server221 includes a location-action controller 301. The 40 

location-action controller 301 is connected to each of a 

location-action service database 302; location deter

mining server 303; input device such as a console of an 
operator 304; and location action and preferences serv
er 305. Location action and preferences server 305 is 
the part of the location-action server 221 that maintains 

a profile for each supported user and "understands" the 
actions that can be taken on behalf of users, e.g., open-

ing a door, turn power onto a given appliance, etc. The 
location-action and preferences server translates ac
tions from location-action service database 302 into 

simple commands that can be transmitted to the item/ 
appliance that will perform the action. Further, the loca
tion-action and preferences server 305 "understands" 

closing garage doors, etc. (when the wireless mobile 

unit has satisfied a geographic relationship with the re
mote location, such as coming within a predetermined 

45 distance thereof, for example). Such actions are per
formed at the direction of a home-based central control

ler 330, such as a home computer (PC) for example. 
This central controller 330 performs the action, such as 

sorting email when a user is within 5 miles of his office 
50 for example; or directs another action/action controller 

320 to perform the action. Any action which can be con

trolled by a remote signal (which necessarily includes 
an action performable by any electronic or electrical de-

the user's preferences (e.g., preference for turning ap- 55 

pliances on when user has approached within 2 miles, 

vice) is contemplated to be within the scope of the 

present invention. This action/action controller 320 can 
be a controller of a thermostat, light switch, garage door 

and opening door when user has approached within 50 

feet, for example). The location-action and preferences 

3 

opener, etc. Thus, a remote control system 31 O includes 

a central controller 330 for actions performed directly 
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thereon, such as email sorting for example, and option-
ally one or more action/action controller(s) 320. The 

central controller 330 of the remote control system 31 O 
receives signals instructing performance/control of ac
tions from location-action controller 301 through the 

WSC 220 and phone lines, either wireless or land-lines, 

connected to central controller 330 in a known manner. 
[0014] Note that while central controller 330 may be 
employed at the location where these services are per

formed, its' presence is not essential to the methods dis
closed herein. The increasing availability of "smart" ap
pliances (e.g. internet enabled and addressable) make 

central controller 330 less necessary, especially in the 

future. Thus, it should be understood that remote control 
system 31 O could include merely "smart" appliances 
themselves, with actions being directly controlled by lo
cation-action controller 301. 

[0015] Location determining server 303 determines 

the location of a wireless mobile unit 201 when request-

mated processes, linked to menus in the wireless mobile 
unit 201 of the user, for example. Some of the function
ality described above can be automated by using an un

derstanding of related user preferences, such as the op-
5 tions for different output devices that the user may tie to 

his/her wireless service file, which may be located else

where in the wireless network. 
[0018] FIG. 4a is a flowchart of the operation of an 
illustrative embodiment of the present invention, where-

to in position/location movement of a wireless mobile unit 

is tracked as it travels during a trip and wherein that in
formation is then used in near realtime to initiate loca

tion-based actions. In doing so, the illustrative embodi

ment performs two fundamentally distinct, major steps: 
15 (1) specifying the desired services by the recording ac

tions to be taken on behalf of the user and the geograph
ic conditions under which those actions will be per

formed, and (2) the continuous monitoring of the user's 

ed to do so by location-action controller 301 and pro- 20 

vi des location-action controller 301 with that information 

location against the geographic criteria (threshold posi
tion for comparison) for the action: if the conditions are 

met the action will be performed; if conditions are not 
when it is obtained. The location of wireless mobile unit met, position/location monitoring will continue as long 

as the basis for the service remains. 
[0019] Prior to step 401 in FIG. 4a, a user of a wireless 

201 can be determined in a number of known ways in
cluding global positioning systems (GPS) and assisted 

GPS used in conjunction with wireless mobile units, and 
other known techniques such as triangulation, for exam
ple. How the location information is obtained is not lim-

25 mobile unit initially decides to subscribe to a location

based action service. The user must have a specific 
designatable location in mind (which will generally be a 

familiar location such as home or office or a friend's itive of the present invention. Location-action controller 

301, in conjunction with location-action and preference 
server 305, determines the identification of wireless mo- 30 

bile units for which location determining server 303 mon

itors and identifies position/location information. 
[0016] Location-action and preference server 305 
works in conjunction with location-action controller 301 
to determine which wireless mobile units are to be mon- 35 

itored; what are location thresholds at which actions are 

to be performed; what actions are to be performed when 
thresholds are exceeded; etc. The functioning of loca
tion-action and preference server 305 includes the set-

home, for example), and a specific action or set of ac
tions to be performed at the designated location (it 

should be noted that the specific actions could be pro-

grammed in a home or office PC as will be described 
with regard to Fig. 6). These actions may be associated 
with routine events, such as coming to the office to begin 
the work day or coming home at the end of the work day. 

The actions are performed based on the fact that the 

user is about to be physically present at the designated 
location, i.e., the actions are performed when a user is 
within a certain distance of the designated location 

based upon a location of the wireless mobile unit which 
is with the user. 
[0020] Additionally, prior to step 401 of Fig. 4a, the 

wireless network ascertains that the user is authorized 
for location-based action services-a step which implies 

up and authorization of users and may use Wireless In- 40 

telligent network authorization procedures such as 
those used for set-up of other wireless services such as 

call-waiting, voice-activated dialing, etc. Details of the 

functioning of such service profiles will be familiar to 
those of ordinary skill in the art, as will there set-up, 
maintenance and termination. This can be a service that 

45 the user has a wireless mobile unit that can be located 

routinely with little impact on the network. This will often 

be the case. a wireless mobile unit user signs up for, for example. 
The functioning of the location-action and preference 

server 305 further includes performing of threshold tests 
and invoking services, when appropriate, as will be de- 50 

scribed further with regard to Figs. 4 and 5 and their ac

companying explanations. 
[0017] Operator's console 304 enables travelers (us-

[0021] Initially, the process begins with step 401 of 

Fig. 4a wherein the process is initialized at the location
action server 221. Information regarding actions to be 

performed, locations at which actions are to be per-
formed, threshold positions at which actions are to be 
initiated, etc., are stored at location-action server 221. 

Thus the user essentially subscribes for the service and ers) to call the location action server 221 to request a 
service or change of wireless mobile unit 201 in prefer

ence in a user's wireless service file, for example. Thus, 
stored actions/thresholds can be modified. Alternatively, 

55 defines the parameters. This process will be described 

in more detail with regard to Fig. 5. 

the operator's console 304 could be replaced by auto-

4 

[0022] As previously stated, the steps involved in es

tablishing parameters defining where, when, to whom, 
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and what actions are to be performed are described in 
Fig. 5, further defining step 401 of Fig. 4. Initially, in step 
502, the service to be involved is established. A user 
interface at the wireless mobile unit 201 might include 
other services, for example. The user invokes the loca
tion-based action service by initializing, either through 

a menu on his/her wireless mobile phone or through a 
similar mechanism such as that which could be provided 
over the Internet. Alternatives to invoking over the Inter
net include speaking to an operator or using an IPA (In
telligent Personal Agent). Those skilled in the art will rec
ognize how to construct these various alternative devic-
es for invoking/starting the service, but the menu inter
face is described further here. 
[0023] Once in the menu for location-based actions, 
this user interface presents a list of actions and a list of 
locations, for example. In more advanced versions, 
nearly free-form inputs could exist, such that any action 
that could be understood by an intelligent module of the 
computer controlling the ultimate actions could be in
cluded. The list of actions include opening/unlocking a 
door, turning on equipment, raising or lowering temper
ature in the designated target location (such as home 
or office for example), or any other common actions. Ac
tions ultimately performed in the designated target loca
tion within the scope of the present application include 
all actions which can commonly be driven simply by 
turning on power. For example, in the case where the 
actions are to be taken in a "smart home" (as will be 
described in more detail regarding Fig. 6), the home wir

set in Step 505 as the Site Relation Condition. The most 
common criteria will be proximity. For example, as a 
proximity threshold the user sets 5 miles such that when 
the wireless mobile unit 201 is within 5 miles of the des-

5 ignated target location (e.g., his home), then the deter
mined geographic relationship with the designated tar
get will be satisfied and an action will be triggered (e.g., 
adjust environmental conditions such as temperature or 
humidity). It should be noted that services could also in-

to elude entry onto a particular road, municipality, or any 
geographic area as a triggering threshold for satisfying 
a geographic relationship. Conversely, it can include 
leaving any geographic area or reaching a certain dis
tance away from an area or a specific location. Thus, 

15 when a user is leaving and is one mile from home, en
vironmental conditions in the home can be automatically 
adjusted so as not to waste power. Many possible vari
ations can be invoked, particularly if provisioned via a 
graphical interface such as that included in common GIS 

20 or Desktop Mapping schemes (see for examples, the 
ARC/Info products from ESRI of Redlands, CA, or Ma
plnfo from Maplnfo, Inc, Troy, NY). 
[0027] Once the user has specified (1) the action to 
be taken (e.g. adjusting environmental conditions such 

25 as temperature), (2) the location wherein the action 
should be taken (e.g. "home"), and (3) the criteria or ge
ographic relationship (typically distance within which to 
invoke the action such as "5 miles" from home, for ex
ample), the initialization is nearly complete. However, 

30 the system may require other internal settings. The most 

ing is built such that all electric power outlets can be 
computer-controlled, and the home computer can be 
simply "told" to apply power at a given outlet/circuit or 
group ("macro") of outlet/circuits. The application of 
power will then open the garage door, turn on specified 35 

equipment, etc. 

obvious of these is the tolerance, which can be set in 
step 506. By tolerance, for example, this refers to the 
fact that when specifying "perform this action when I am 
within 1 mile± 100 meters", the± part is yet to be spec
ified. Because of its subtlety, this part may be specified 
by the system rather than by the user, for example. The 

[0024] Besides specifying the action to be performed 
in Step 502, the user must specify the geographic con
ditions under which the service will be invoked in step 
503. These are further defined in steps 504 and 506. 
This establishes the location where actions are per
formed; the "location-basis" under which actions are 

performed; and when actions are performed. 
[0025] First the user specifies the designated site (tar-

initialization Step 401 is completed by writing the Full 
Record of Condition in Step 507, which writes the infor
mation in Location Action Service Database 302. In step 

40 508, it then indicates that the Location Action Controller 
301 may begin its process of verification/authentication, 
and proceed to begin controlling the service. 

[0028] Once the process has been initialized, the 
wireless network then monitors the location of the wire-

get location) that is to be the basis of the action in step 45 

504. The site may be chosen from a pre-programmed 
stored list, including such items as "home," "office," 
"secondary office," or "mother's house," etc. These 
sites, while using familiar names, will be translated by 

less mobile unit 201 of the user at regular intervals. Note 
the wireless mobile unit 201 may contain the function
ality needed to locate itself, and may send results to the 
location service controller 301 (through a controlling 
base station and WSC 220); such as through GPS or 

the location action controller 301 into street addresses, 
latitude/longitude, UTM (Universal Transverse Merca
tor), or a similar location designation scheme that can 
be dealt with by a Geographic Information System 
(GIS). This, and all other selected information is stored 
at location-action server 221, in a location-action serv
ice database 302. 
[0026] The geographic criteria or relationship(thresh
old position/location at which actions are triggered) is 

50 modified GPS circuitry within the wireless mobile unit 

201 itself. Alternatively, the location can be determined 
in a known manner through triangulation using base sta
tion information, etc., either at the location action server 
221 or WSC 220. Those familiar with wireless location 

55 technology/functioning will recognize that for the serv-

5 

ices disclosed herein, it does not matter whether loca
tion results are calculated in the network or in the wire

less mobile unit 201 itself. 
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[0029] For example, and as is clear to those skilled in 
the art, there are various ways in which the illustrative 
embodiment can ascertain the location of wireless mo
bile unit 201. For example, wireless mobile unit 201 can 
include a satellite position system receiver (e.g., a Glo
bal Positioning System (GPS) receiver, etc.) so that 
wireless mobile unit 201 can determine its own latitude 
and longitude. In such a case, wireless mobile unit 201 
provides its location to a controlling base station, WSC 
220, and eventually to location action server 221 when 
requested. An example of such an arrangement is 
taught in U.S. Patent 5,479,482, entitled "Cellular Ter
minal For Providing Public Emergency Call Location In
formation," issued Dec. 26, 1995. 
[0030] In accordance with another technique, wire
less mobile unit 201 and location determining server 303 
may share the task of computing the latitude and longi
tude of wireless mobile unit 201. In such a case, wireless 
mobile unit 201 provides an indicium of its location, 
through a controlling base station and WSC 220, to lo
cation determining server 303 of location action server 
221 when requested. An example of such an arrange
ment is described by G. Vannucci and R.E. Richton in 
pending U.S. Patent applications Serial No. 08/927,432, 

and 08/927,434. 
[0031] In accordance with other techniques, either 
wireless mobile unit 201 or base stations 203-1 through 
203-4 use of terrestrial triangulation techniques, in a 
well-known fashion, determine the location of wireless 
mobile unit 201 based on the time-of-arrival or direction

of-arrival of signals transmitted from each other. It will 
be clear to those skilled in the art how to determine the 
location of wireless mobile unit 201 for the purposes of 
the present invention, and that the reporting of the loca
tion to location determining server 303 (from the base 
stations through WSC 220) at regular intervals requires 
merely adding a timer, for example. It will similarly be 
clear to those skilled in the art that wireless location de
termination systems will have a certain inherent accu
racy, and that they generally report a confidence or un
certainty level and that that level might need to be con
sidered when invoking any location-based service. Fac

toring in consideration of the areas of uncertainty will be 
part of any location-based service but will not be de
scribed at length here, as the considerations should be 
evident. For example, when criteria for invoking services 
are examined, the uncertainty/confidence must be con
sidered. Depending on the nature of the action/service, 
different confidence levels might appropriately be in
voked. However, because this is a secondary factor in 
invoking location-based action services, its use would 
probably be better left to the administrative parts of lo
cation-based services rather than set by users in most 
cases. 
[0032] Following initialization of the service as ex
plained in Fig. 5, the process may begin at Step 401 
within the location-action server 221. In step 401, a 
record of the wireless mobile unit 201, the location cri-

teria or geographic relationship (designated target, 
threshold, etc.) and the action to be taken is established. 
This information is stored in a record in a location action 
service database 302, in association with information 

5 identifying the wireless mobile unit 201 (such as it's 
phone number, for example) and in association with in
formation identifying the target location where the ac
tions are to be performed (such as the phone number 
of a user's office, home, etc.). It should be noted thatthe 

10 record stored in the location-action service database 
302 may include all necessary information to carry out 
the instructing of the action, or may be linked to existing 
information, such as a known telephone number of the 
wireless mobile unit 201 and/or known home or office 

15 numbers of a user. The aforementioned record and oth
er stored information may be stored in a geographically 
oriented database, such as are associated with GISs. 
Location action controller 301 records that such a record 
exists. At this point in the location-action controller 301 

20 initiates the criteria checking shown in steps 402 and 

403. 
[0033] The criteria checking steps 402 and 403 are 
the heart of the system. In step 402, the location of wire
less mobile unit 201 is continually determined/received. 

25 This is done at periodic intervals, e.g., once per second. 
Next, in step 403, the retrieved criteria are checked at 
regular intervals, typically timed to mesh with the timing 
of step 402. For example, in step 403 it is determined 
whether or not the location information received in step 

30 402 indicates that the wireless mobile unit has satisfied 

the geographic relationship with the target location, e.g. 
is it within a threshold distance (e.g., 5 miles) of the tar
get location (e.g., "home"). These two timed processes 
are "merged" in a manner to check whether the location 

35 of the wireless mobile unit of the user meets the criteria 

or geographic relationship with the target that has been 
set. 
[0034] It should be noted that the record storage and 
criteria checking of steps 401-403 need not be limited 

40 to a single wireless mobile unit or to a single target lo
cation. For example, if a family has two wireless phones, 
for example, then they may designate that the actions 

take place when either of the two wireless phones meets 
the set geographic relationship. This can be set and 

45 stored in location-action service database 302. Further, 
one set of actions can be triggered by either wireless 
phone meeting a first geographic relationship with a 
home of the users, for example, and a second set of 
actions can be stored in association with only one of the 

50 wireless phones, for office related actions, for example. 

[0035] In addition, for a single wireless mobile unit, 
multiple geographic relationships can be stored in as
sociation therewith, with similar or different actions to be 
performed. Thus, when a wireless mobile unit of a user 

55 satisfies a first set geographic relationship with a first 
target location (e.g. home), a first set of actions will be 
triggered at the home. When the same wireless mobile 
unit satisfies a second set geographic relationship with 

6 
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a second target location (e.g. office), a second set of 
actions will be triggered at the office. Accordingly, upon 
the wireless mobile unit satisfying either of the set geo
graphic relationships with either of the respective target 
locations, a controls signal will be sent to the respective 
target to trigger the respective action(s). Therefore, in
formation identifying one or more various wireless mo-
bile units can be stored in association with information 
of various target remote locations and in association 
with various set geographic relationships thereof and 
actions to be performed. 
[0036] Further, it should be noted that the monitoring 
performed in step 402 can be provided to applications 
other than those in step 403. Further, step 402 can be 
performed using criteria established outside of step 401. 
Also note that there will be service provisioning steps 
that the providers of services described here will under
take before users can employ any steps in Figure 4a. 
These provisioning steps would include, for example, in
itiate billing and check that the end-to-end communica

tions protocols required for subsequent steps of the 
service disclosed are ready. Authentication/security 
functions may also be established to further protect us-
ers against unauthorized disclosures of data regarding 

their whereabouts (position/location), which many 
would want to keep private. Methods to perform such 
provisioning steps are well-known to those skilled in the 
art, as these are normal functions of public telephone 
networks for well-known services such as call waiting, 
caller-ID, etc. 
[0037] If the criteria are met in step 403, a control sig

communications that enables this step (from location
action server221 to the remote control system 310). The 
communications may take place via the Public Switched 
Telephone Network (PSTN) or any ordinary or extraor-

5 dinary means. 

[0039] The home/office computer (central controller 
330) of remote control system 31 O that receives the in
structions to invoke the action is previously set up to ac
knowledge the received instruction. Upon receipt of a 

10 return acknowledgment, the location-action controller 
301 will either cycle to the next service it performs on 
behalf of the particular user described here, or will stop 
the processes for that user. An external stop signal, ei
ther invoked by the user or a system administrator, can 

15 also stop the process at step 403. This external stop sig
nal is typical of administrative steps that are not shown 
explicitly in the Figures, but whose presence is both re
quired for a practical system and evident the those 
skilled in the art. 

20 [0040] Fig. 4b is a flowchart illustrating the steps per

formed at the designated target location, such as at the 
user's home. Initially, a central controller 330 of remote 
control system 31 O monitors whether or not an instruc
tion to perform an action has been received in step 410. 

25 If no instruction has been received, the system merely 
continues to monitor for receipt of such a signal. How
ever, if the signal has been received from location-action 
controller 310 of location-action server 221, through the 
phone lines (either land-line, or wireless) in step 420 it 

30 determines which actions are to be performed based on 

the signal received. Thereafter, in step 430, the central 
controller the performance of the action by either per
forming the action itself (if the action is a computer action 

nal or instruction to perform an action is sent in step 404. 
This is easily accomplished since the location-action 
server 221 knows the phone number of the remote lo
cation where the action is to be performed. If not, loca- 35 

tion of the wireless mobile unit 201 is monitored in step 
402. As noted previously, the action is carried by the lo
cation action server 221 sending a prearranged control 
signal to the remote central computer 330, which in turn 
directly causes the action to occur (either at central con
troller 330 for computer actions such as sorting email, 

such as sorting email, for example), or sends a signal 
to a remote device or controller of a device 320 to per
form the action. 
[0041] For example, if the action is adjusting temper
ature, a signal is sent to a thermostat controller, where 
the signal itself merely controls a thermostat so as to 

40 adjust the temperature. It should be noted that the spe-
cific parameters of adjusting the temperature or even 
specific actions to be taken at the remote control system 

310 can be programmed therein, such as at the central 
controller 330 for example. Alternatively, some informa-

for example, or by controlling a remote action/action 
controller 320 such as a thermostat controller for adjust-
ing environmental conditions such as temperature). If 
the criteria are not met, the condition is checked again 
(periodically). 

45 lion could be prestored at location-action service data
base 302 of location-action server 221, such that acer-

[0038] In the case wherethecriteria is met in step 403, 
the location-action controller 301, having "deduced" that 

tain signal is sent when a user has departed his home 
by 1 mile and another signal is sent when a user has 
arrived within 5 miles of his home, with the actual action the criteria has been met by comparing the criteria 

stored in location-action database 302 with the most re- 50 to be performed being stored in central controller 330. 
cent location determination result from the location de
termining server 303, sends a signal to invoke the ac
tion. This may include calling a specific telephone 
number (e.g., the home or office telephone number for 
the user). One of ordinary skill in the art familiar with this 55 

type of pre-programmed controller will recognize that a 
variety of signals may be used from this point to estab-
lish, validate, and invoke the computer-to-computer 

7 

In such an instance, upon receiving an arrival signal 
from the location-action server 221, the central control
ler 330 can perform a first set of actions such as raising 
the temperature in the house, turning the lights on, 
opening the garage door, etc. If a second signal is sent 
from location-action server 221 indicating that a user 
has departed his home by a predetermined distance for 
example, then the central controller 330 can be pro-
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grammed to perform a different set of actions, such as 
locking all doors, closing a garage door, lowering tem

perature in the house, closing a garage door, etc. It 
should be clear to those of ordinary skill in the art that 
all variations and permutations 10/6/99thereof are also 

within the scope of the present invention. 

[0042] Fig. 6 illustrates the central controller 330, in a 
preferred embodiment thereof. As previously stated, 
such a central controller 330 can include, for example, 

a home computer. As such, the home computer will in
clude a display portion 61 0, a CPU 650 connected to 
the display portion 610, and further connected to mem-

ory 680 and an input device 690. The CPU 650 is further 

connected via input port 660 to a phone line for receiving 
information from location-action controller 301 of loca

tion-action server 221, for example; and an output port 

670 for outputting information to control the carrying out 
of various actions such as adjusting temperature, open-

ing a garage door, turning on and off lights, etc. As pre
viously stated, the specific actions to be performed can 

be programmed using CPU 650, memory 680, and input 
device 690 within the central controller 330 itself; certain 
groups of actions can be performed therein when a par
ticular arrival or departure signal is received from loca

tion-action controller 301 of location-action server 221 

for example; or specific instruction signals can be re
ceived by CPU 650 from location-action controller 301 
of location-action server 221 dictating exactly which ac
tions are to be performed or controlled by central con

troller 330. 

[0043] Fig. 6 further illustrates specific elements dis

played on display portion 610 of central controller 330, 
indicating which actions may be performed. It should be 
noted that the various actions indicated on display por-

es in the home based upon a particular time of day for 
example. Accordingly, similar programming is carried 

out in connection with the present invention, utilizing lo
cation information and external control from a location-

5 action controller 301 of a location-action server 221 in 

place of the known "time of day" control. Accordingly, in 
a system wherein a user desires to determine which par

ticular action should take place in his or her home when 
he is within a particular distance from the home (either 

10 arriving or departing), the use of a central controller 330 

as shown in Fig. 6 is ideal. As such, a user can turn 
various factions ON so that when an arrival signal is re
ceived from location-action-action controller 301 of lo

cation-action server 221, several actions are performed. 
15 Alternatively, the user can cancel some actions if, for 

example, the user does not desire to turn the coffee pot 

ON each time he arrives; or can vary the parameters of 
certain actions (adjusting the temperature by 5 degrees 

instead of 3 degrees for example). 
20 [0046] Fig. 6 also depicts an arrival macro and a de

parture macro. As such, a user can string a plurality of 
tasks together in a macro so that, for example, each time 
he leaves his house and exceeds the predetermined 
threshold, such as 1 mile for example, three tasks will 

25 be performed (i.e., the lights will be turned OFF, the tem

perature will be lowered, and the garage door will be 
shut). Similarly, an arrival macro can be determined and 

prestored such that when a user is within 5 miles of his 
home, for example, two tasks will be performed (such 

30 as raising the temperature by 5 degrees and turning the 

lights ON, for example). As such, the actions are more 

easily controlled by the user. 

tion 61 0 of Fig. 6 are merely indicated illustrative pur- 35 

poses only and should not be deemed limiting of the 

[0047] Figs. 7a and 7b illustrate one particular exam
ple of the system of the present application. Fig. 7a in
dicating the steps performed at the location-action serv

er 221; and Fig. 7b indicating the steps performed at the 

present invention. 
[0044] First display areas 620a and 620b may, for ex
ample, display a symbol indicating a particular action to 

remote control system 31 0. 
[0048] In step 710, a record for a wireless mobile unit 
201 is retrieved and the location of the wireless mobile 

be performed. The specific word or phrase correspond- 40 

ing to the symbol may optionally be displayed in area 
630a and 630b for example. Further, in a separate dis-

unit 201 is monitored. Thereafter, in step 720, actions to 
be performed are determined, such as adjusting tem
perature for example, and a threshold distance (as a set 

geographic relationship) along with the target location, 
is also determined (namely 5 miles from the home for 

play area 640a and 640b, it can be indicated whether or 
not a particular action is ON or OFF. By such a system, 
using display portion 61 Oas a touch screen for example, 
a user can easily program specific actions to be per
formed when a signal is received from a location-action 
controller 301 of a location-action server221 in conjunc-

tion with the present application. Additionally, although 
not shown in Fig. 6, specific control of various actions 

can take place at the central controller 330 in a similar 
manner, such as setting the exact that the temperature 
the home should reach. These "variable parameters" of 

an action are probably best programmed at central con

troller 330. 
[0045] Software for controlling various devices, such 
as a coffee pot, lights, etc. is known from companies 

such as Active Home™, which currently activate devic-

45 example). Alternatively, instead of determining exactly 

which actions are to be performed, a threshold need 

merely be determined such that if the threshold is met, 
a signal will be sent from location-action controller to 

central controller 330 indicating that an action is to be 
50 performed; with the action itself being determined atthe 

central controller 330 based upon receipt of an arrival 
or departure signal for example (such as in a departure/ 
arrival macro). 

[0049] Thereafter, in step 730, it is determined wheth-
55 er or not the wireless mobile unit 201 meets the thresh-

8 

old, namely is the wireless mobile unit 201 within 5 miles 
of the user's home, for example. If not, the system re

turns to step 71 0 and the location or position of the wire-
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less mobile unit 201 is continually monitored. If so, the 
system moves to step 740 wherein a signal is sent to 
the central controller 330 of the user's home. This is 
done, for example, since the location-action controller 
301 knows the home number of the user, stored in as- 5 

sociation with the telephone number of the wireless mo-

bile unit 201. Thus, a signal can be sent to the user's 
home via the existing phone lines. 
[0050] Fig. 7b illustrates the actions performed at the 
user's home, for example. Namely, the central controller 10 

330 monitors the phone lines for a control signal from 
the location-action controller 301 in step 750. In step 
760, a signal is received. Thereafter, in step 770, it de
termines which actions are to be performed, either from 
the received signal itself or from actions prepro
grammed in the computer such as actions which are part 
of a stored departure macro or an arrival macro, as pre
viously explained with regard to Fig. 6 for example. 
Thereafter, the action of adjusting the temperature (for 
example) is performed by the central controller 330 ei
ther controlling the temperature (action) itself, or send
ing a signal to an action controller 320, such as a ther
mostat controller, for adjusting the temperature. For 
temperature adjustment, and for other specific actions, 

exactly how much to adjust the temperature can be spe
cifically stored, for example at the computer or central 
controller 330 of the user so as to be easily adjustable 
to the user. When a signal to adjust the temperature is 
received from the location-action controller 301, the 
computer can then determine how much to adjust the 
temperature and output a signal for appropriate control 
thereof. 
[0051] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
[0052] For example, the structure of location-action 
service data base 302 is not limiting and need only store, 
in some fashion, the required information. How informa-

15 

20 

25 

30 

35 

2. 

3. 

4. 

5. 

position information of a remote location stored 
in association with the information identifying 
the wireless communication device, the con
troller being adapted to output a control signal 
to the remote location instructing initiation of an 
action at the remote location upon received in

formation indicating that the position of the 
wireless communication device has satisfied a 
geographic relationship with the remote loca
tion. 

The apparatus of claim 1, wherein the geographic 
relationship is satisfied when the position of the 
wireless communication device is within a designat-
ed distance of the remote location. 

The apparatus of claim 1 , wherein the controller is 
adapted to compare position information of the 
wireless communication device to stored position 
information of the remote location and is adapted to 
determine when the wireless communication device 
has satisfied the geographic relationship. 

The apparatus of claim 1, wherein the wireless com-

munication device is a wireless phone. 

The, apparatus of claim 1, wherein the position in-
formation indicating position of the wireless com-
munication device is received from a global posi-
tioning system (GPS) within the wireless comm uni-

cation device. 

6. The apparatus of claim 1, wherein the position in
formation indicating position of the wireless com
munication device is received from an assisted glo
bal positioning system (assisted GPS). 

7. The apparatus of claim 1, wherein the action initiat
ed at the remote location includes operating a door. 

8. The apparatus of claim 1, wherein the action initiat
ed at the remote location includes adjusting envi

ronmental conditions at the remote location. 

tion is stored is not limitive of the present invention. Fur
ther, the location of the various components of the loca
tion-action server 221 is not limitive of the present in- 40 

vention. The components can be in a single unit as 
shown in Fig. 3, or can be located apart from location
action controller 301. Only operative connection be
tween the components is important. The location-action 
server 221 of Fig. 3 is merely a description of a preferred 45 9. The apparatus of claim 1, wherein the action initiat

ed at the remote location includes sorting email. structure. 

Claims 

1. An apparatus comprising: 

a controller, adapted to receive information in
dicating position of a wireless communications 
device; 

a memory, adapted to store information identi
fying the wireless communication device and 

10. The apparatus of claim 1, wherein the memory 
stores position information of a plurality of remote 

50 locations in association with the information identi

fying a wireless communication device. 

11. The apparatus of claim 10, wherein the controller is 
adapted to output a control signal to one of the plu-

55 rality of remote locations upon receiving information 
indicating that the position of the wireless commu
nication device is within a designated distance of 
the one of the plurality of the remote locations. 

9 
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12. The apparatus of claim 1, wherein the memory 
stores information identifying a plurality of wireless 
communication devices in association with position 
information of the remote location. 

a controller, adapted to output a control signal 
to the remote location instructing initiation of an 
action at the remote location upon determining 
that a position of the wireless communication 

13. The apparatus of claim 12, wherein the controller is 
adapted to output a control signal to the remote lo
cation upon receiving a signal indicating that the po
sition of one of the plurality of wireless communica
tion devices is within a designated distance of the 
remote location. 

5 device has satisfied a geographic relationship 
with the remote location. 

23. The apparatus of claim 22, wherein the position of 
the wireless communication device is determined 

10 at the controller through triangulation. 

24. The apparatus of claim 22, wherein the geographic 
relationship is satisfied when the position of the 
wireless communication device is within a designat-

14. The apparatus of claim 11, wherein the memory 
stores information identifying a plurality of wireless 
communication devices in association with position 
information of at least one of the plurality of remote 
locations. 

15 ed distance of the remote location. 

15. The apparatus of claim 14, wherein the controller is 
adapted to output a control signal to one of the re- 20 

mote locations upon receiving a signal indicating 
that the position of an associated one of the plurality 
of wireless communication devices is within a des
ignated distance of the one of the remote locations. 

16. The apparatus of claim 1, wherein a telephone 
number identifies the remote location, and the con
troller is adapted to output the control signal using 
the telephone number of the remote location. 

17. The apparatus of claim 16, wherein the controller is 
adapted to output the control signal to the remote 
location through telephone lines. 

25 

30 

18. The apparatus of claim 16, wherein the controller is 35 

adapted to output the control signal to the remote 
location through wireless communication. 

19. The apparatus of claim 1, wherein the stored infor
mation identifying the wireless communication de- 40 

vice includes a telephone number. 

25. A system, comprising: 

a first controller, adapted to receive information 
indicating position of a wireless communication 
device; 

a memory adapted to store information identi
fying the wireless communication device and 

position information of a remote location stored 
in association with the information identifying 
the wireless communication device; and 

a second controller, located at the remote loca
tion, adapted to initiate an action at the remote 
location upon receiving a control signal from the 
first controller, the first controller adapted to 
send the control signal to the second controller 
upon receiving a signal indicating that the po
sition of the wireless communication device has 
satisfied a geographical relationship with the 
remote location. 

26. The system of claim 25, wherein the geographic re
lationship is satisfied when the position of the wire
less communication device is within a designated 
distance of the remote location. 

27. The system of claim 25, wherein the second con-
20. The apparatus of claim 1, wherein the control signal 

adapted to be output to the remote location identi
fies the action to be initiated. 

21. The apparatus of claim 1, wherein the control signal 
adapted to be output to the remote location does 
not identify the action to be initiated, the action be
ing variable at the remote location. 

45 trailer, upon receiving the control signal from, the 
first controller, is adapted to initiate the action by 
outputting a signal to a device at the remote loca
tion. 

22. An apparatus comprising: 

50 28. The system of claim 27, wherein the second con

troller is adapted to output the signal to open/close 
a door at the remote location. 

a memory, adapted to store information identi
fying a wireless communication device and po- 55 

sition information of a remote location stored in 
association with the information identifying the 
wireless communication device; and 

10 

29. The system of claim 27, wherein the second con

troller is adapted to output the signal to adjust en
vironmental conditions at the remote location. 

30. The system of claim 25, wherein the second con-
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!roller, upon receiving the control signal from the 
first controller, is adapted to initiate the action by 
performing a programmed task. 

31. The system of claim 30, wherein the programmed 5 

task is adjustable at the second controller. 

location. 

42. The system of claim 39, wherein the memory stores 
information identifying a plurality of wireless com
munication devices in association with position in
formation of at least one of the plurality of remote 
locations. 

43. The system of claim 42, wherein the first controller 
32. The system of claim 30, wherein a parameter of the 

programmed task is adjustable at the second con
troller. 

33. The system of claim 30, wherein the programmed 
task includes sorting email. 

10 is adapted to output a control signal to one of the 
remote locations upon receiving a signal indicating 
that the position of an associated one of the plurality 
of wireless communication devices is within a des

ignated distance of the one of the remote locations. 
34. The system of claim 25, wherein the first controller 

is adapted to compare position information of the 
wireless communication device to stored position 
information of remote location and is adapted to de
termine when the wireless communication device 

15 

has satisfied the geographic relationship based up- 20 

on the comparison. 

35. The system of claim 25, wherein the wireless com
munication device is a wireless phone. 

36. The system of claim 25, wherein the position infor
mation indicating position of the wireless communi
cation device is received from a global positioning 
system (GPS) within the wireless communication 
device. 

25 

30 

44. The system of claim 25, wherein a telephone 
number identifies the remote location, and the con
troller is adapted to output the control signal using 
the telephone number of the remote location. 

45. The system of claim 44, wherein the first controller 
is adapted to output the control signal to the second 
controller at the remote location through telephone 
lines. 

46. The system of claim 44, wherein the first controller 
is adapted to output the control signal to the second 
controller at the remote location through wireless 
communication. 

47. The system of claim 25, wherein the stored infor
mation identifying the wireless communication de
vice includes a telephone number. 

37. The system of claim 25, wherein the position infor
mation indicating position of the wireless communi
cation device is received from an assisted global 
positioning system (assisted GPS). 35 48. A method, comprising: 

38. The system of claim 25, wherein the memory stores 
position information of a plurality of remote loca
tions in association with the information identifying 
a wireless communication device. 40 

39. The system of claim 38, wherein the first controller 

is adapted to output a control signal to one of the 
plurality of remote locations upon receiving informa-
tion indicating that the position of the wireless com- 45 

munication device is within a designated distance 
of the one of the plurality of the remote locations. 

40. The system of claim 25, wherein the memory stores 
information identifying a plurality of wireless com- 50 

munication devices in association with position in
formation of the remote location. 

41. The system of claim 40, wherein the first controller 
is adapted to output a signal to the remote location 
upon receiving a signal indicating that the position 
of one of the plurality of wireless communication de
vices is within a designated distance of the remote 

55 

11 

storing position information of a remote location 
in association with information identifying a 
wireless communication device; 

receiving information indicating a position of 
the wireless device; and 

outputting a control signal to the remote loca
tion instructing initiation of an action upon the 
received information indicating thatthe position 
of the wireless communication has satisfied a 
geographic relationship with the remote loca
tion. 

49. The method of claim 48, wherein the geographic re
lationship is satisfied when the wireless communi
cation device is within a designated distance of the 
remote location. 

50. The method of claim 48, further comprising: 
comparing the received position information 

of the wireless communication device to the stored 
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position information of the remote location and out
putting the control signal based upon the compari-

on receiving the output control signal. 

son. 64. The method of claim 48, further comprising: 
sorting email at the remote location upon re-

51. The method of claim 48, wherein the information in- 5 ceiving the output control signal. 
dicating position is received from a wireless phone. 

52. The method of claim 48, wherein the action initiated 
at the remote location includes operating a door. 

53. The method of claim 48, wherein the action initiated 
at the remote location includes adjusting environ
mental conditions at the remote location. 

10 

54. The method of claim 48, wherein the action initiated 15 

at the remote location includes sorting email. 

55. The method of claim 48, wherein storing includes 
storing position information of a plurality of remote 
locations in association with information identifying 20 

a wireless communication device. 

56. The method of claim 55, wherein outputting in
cludes outputting a control signal to one of the plu
rality of remote locations upon receiving information 25 

indicating that the position of the wireless commu
nication device is within a designated distance of 
the one of the plurality of the remote locations. 

57. The method of claim 48, wherein the information 30 

identifying a wireless communication device in
cludes a telephone number. 

58. The method of claim 48, wherein a telephone 
number of the remote location is stored in associa- 35 

lion with the position information and information 
identifying the wireless communication device. 

59. The method of claim 58, wherein the control signal 
is output to the remote location through telephone 40 

lines. 

60. The method of claim 58, wherein the control signal 
is output to the remote location through wireless 
communication. 

61. The method of claim 48, further comprising: 
initiating the action at the remote location up

on receiving the output control signal. 

62. The method of claim 48, further comprising: 
outputting a signal to a controller to operate a 

door at the remote location upon receiving the out
put control signal. 

63. The method of claim 48, further comprising: 
outputting a signal to a control device to adjust 

environmental conditions at the remote location up-

45 

50 

55 

12 
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Description 

Field of the Invention 

observed data from a limited time period typically would 

not include all possible combinations of indoor and out
door temperatures that might be encountered in the fu

ture. 
[0001] The invention relates generally to the field of 

heating, ventilation, and air conditioning (HVAC) sys
tems, and more particularly to energy saving program

mable HVAC systems. 

5 [0008] Another disadvantage of that system is the 

need to constantly re-compute and compare the travel 
time and conditioning time. Since the GPS-enabled mo

bile device is typically powered by a battery, constant 
communication between the device and the conditioned 

Background of the Invention 

[0002] Heating, ventilation, and air conditioning 
(HVAC) systems consume a large amount of energy. 

Commonly, heating and cooling operations for an envi
ronment are controlled automatically with one or more 
thermostats. A thermostat can be located centrally, or 

thermostats can be distributed. Typically, the operation 
of the HVAC system is according to preset temperature 
limits. 

10 space would quickly drain the mobile device's battery, 

and is also likely to result in costly data communications 
traffic. 

15 

Summary of the Invention 

[0009] A method controls a heating, ventilation, air 

conditioning (HVAC) system by determining a travel time 
from a mobile site to a fixed site, and determining a con
ditioning time for a HVAC system at the fixed site based 

[0003] Because many environments may be unoccu

pied at times, this wastes energy. Occupancy can be 
determined with motion detectors. However, the time re
quired to heat or cool the environment to the desirable 
temperature takes considerable time, perhaps longer 

than the time that the environment is occupied. 

20 on pre-computed building thermal models. 

[0010] The HVAC is maintained in an ON state if the 
travel time is less than the conditioning time, and other
wise maintaining the HVAC in an OFF state, and wherein 
the conditioning time is determined using a building ther-

25 mal model. 

[0004] An operation schedule can be used. However, 
this is impractical when the occupancy period is irregular, 

or the schedule changes frequently. Schedules also do 
not accommodate holidays, vacations, travel, unplanned 
absence, and other changes to the occupancy routine. 

Thus, the schedule is only a best guess of occupancy. 

[0005] One system augments manual and program
mable home thermostats by using just-in-time heating 
and cooling based on travel-to-home distance obtained 

from location-aware mobile phones, Gupta etal., "Adding 
GPS-Control to Traditional Thermostats: An Exploration 

of Potential Energy Savings and Design Challenges," 
Book Pervasive Computing, Volume 5538/2009, pp. 
95-114, May 2009. The system starts heating or cooling 

30 

35 

an inhabitable space only when the time necessary for 40 

the space's occupant to reach that space becomes lower 
than the time it would take to bring the space to a com

fortable temperature. 
[0006] That system used a G PS-enabled device such 
as a telephone to determine a user's current location, 45 

and a publicly available mapping system (MapQuest) to 

compute the time to reach the space to be conditioned 
from the user's current location. 

[0007] In order to compute the time necessary to bring 
the space to a comfortable temperature, that system uses 50 

empirical data stored in heating/cooling look-up tables. 
For a given combination of indoor and outdoor temper
ature, the table stores the time it would take to heat or 

cool the space to a comfortable temperature. Each table 
is specific to the heating/cooling system type installed at 55 

the particular location. That system lacks generalization, 
because the tables must be individually constructed for 

each residence from measurements. Furthermore, the 

2 

[0011] The mobile device carried by the spaces occu
pant and the building HVAC system installed at the con

ditioned space communicate according to a protocol that 
results in minimal data traffic. 

Brief Description of the Drawings 

[0012] 

Figure 1 is a schematic of a system for controlling a 
HVAC system according to embodiments of the in

vention; 

Figure 2A is a flow diagram for controlling a HVAC 

system according to embodiments of the invention; 

Figure 2B is a state transition diagram for controlling 

the HVAC system according to embodiments of the 
invention; 

Figure 3 is a table of conditional logic used by em

bodiments of the invention; and 

Figures 4A-4B are graphs of environmental condi
tions as a function of travel time. 

Detailed Description of the Preferred Embodiment 

[0013] The embodiments of our invention provide a 

method for operating a heating, ventilation, and air con
ditioning (HVAC) system. The method uses a travel time 
for a person to reach the environment being controlled, 

and the conditioning time of the HVAC system. 
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[0014] Figure 1 shows a fixed site (a workplace) 101, 

and a mobile site 102 at a location x 211, e.g., the mobile 

site is traveling to the fixed site. The mobile site includes 
a person destined for the fixed site. The mobile site can 
be a car, public transportation, a bicycle, or a person 
carrying a mobile communications device 170. The de

vice 170 includes a mobile transceiver 171, a mobile lo

cator 172, and a mobile processor 173. 
[0015] The fixed site 101 includes a HVAC system 150, 

which is connected to a fixed processor 151 and a fixed 
transceiver 152 similar to the mobile transceiver 171. In 
a simplest form, the HVAC system includes a boiler, and 
perhaps air circulation means. 

[0016] The fixed site and the mobile site can commu
nicate with each other via a network 160, e.g., the Inter
net, using the transceivers 152 and 171. 

[0017] The travel time A221 for the mobile site to arrive 
at the fixed site 101 can be estimated from the locations 
x 211 of the mobile site 102. The locations can be sensed 

using the locator 172, e.g. a global positioning system 

(GPS), or a mobile communication device, e.g., mobile 
telephone in the vehicle, and the location of the mobile 
site is provided by a mobile telephone service provider. 

and the conditioning time 231 is then used to determine 

how the operation 250 of the HVAC system 150 is main

tained. 
[0021] As shown in Figure 2B, the HVAC is maintained 

5 in an OFF state 261 until the conditioning time constraint 

262 is satisfied. Then, the HVAC is maintained in an ON 
state 263until the conditioning time constraint 264 is sat

isfied. Namely, the HVAC is maintained in an ON state 
if the travel time is less than the conditioning time, and 

10 otherwise the HVAC is maintained in an OFF state. The 

travel time 221 is based on probabilistic information ob
tained from previous traveling patterns, considering the 
mode of travel, the time of day, the date and the day of 

the week. The travel time can also be based on schedules 
15 of public transportation. The travel time can be deter

mined at either the fixed or mobile location. The travel 

time can be periodically transmitted, or either the fixed 
or the mobile site can initiate the communication of the 
travel time explicitly. 

20 [0022] Figure 2A shows our method. The location x 
211 of the mobile site is periodically sensed 21 O. The 
locations can be used to estimate 220 the travel time 
A221 to the fixed site. A threshold time i::239 can be used 

The locator can also be a Blue Tooth device communi

cating with a fixed-location Blue Tooth beacon. The travel 25 

time can also consider traffic and weather conditions be-

to avoid rapid transitions between the ON and OFF 

states, which decreases efficiency. 
[0023] Figure 3 shows the logic used by an embodi
ment of our invention to schedule communication be

tween the fixed and mobile sites. In this embodiment, 
there is no regularly scheduled communication, either 

tween the mobile and fixed sites, as available via the 

network. 
[0018] As shown in Fig. 2A, the fixed site estimates 
230 the conditioning time 0231 from environmental con- 30 

ditions 229 and a building thermal model 228. The envi
ronmental conditions can include the external tempera-

the fixed or mobile site can initiate a communication. Fig

ure 3 shows the currently maintained states 301 of the 

HVAC system, the sites 302, and the constraints 303 
based on the travel time A, the conditioning time 0 and 
the threshold time e. 

ture and direct sunlight illumination at the fixed site. It is 
assumed these are constant or slowly varying, and if not, 
they can be adjusted for diurnal and annual variations, 

and accordingtoweatherforecasts, also readily available 

via the network. 
[0019] The building thermal model 228 represents the 
thermal response of the building to the environmental 

conditions (e.g., external temperature, sunlight) and the 
operation of the HVAC system 150 that actively moves 
heat in or out of the building. A popular type of building 

thermal model is a grey-box model, where the building 
is modeled as a thermal circuit. The building thermal mod

el can include factors such as thermal gain and trans
mission through windows, convection and conduction, 

shading and insulation. The building thermal model 
tracks the state of the building continuously and for any 

amount of heat supplied by the HVAC system 150, and 
can predict the future evolution of the internal tempera

ture of the building. In order to compute the conditioning 
time 0231, the building thermal model is used to deter
mine the future evolution of the internal temperature for 

the case when the HVAC system 150 is operated at full 

power. The time necessary for the internal temperature 
to reach a comfortable threshold, e.g. ?OF, is determined 
to be the conditioning time 0231. 

[0020] A difference 240 between the travel time 221 

35 [0024] Whenever there is a communication between 

the sites, the mobile site communicates the travel time 

A221 to the fixed site, and the fixed site communicates 
the conditioning time 0 231, and the currently maintained 
state 301 of the HVAC system to the mobile site. The 

40 fixed site stores A and the mobile site stores 0. For each 

current state 301 of the HVAC, a communication is initi
ated by the site 302, when the constraint 303 becomes 

true for the corresponding state of the HVAC system. 
[0025] As shown respectively in Figures 4A and 4B, it 

45 should be noted that when the HVAC system is ON, the 

system can operate in various modes. For example, if 

the travel is relatively large, then the HVAC can condition 
the environment slowly over a long period. That is the 

output of the HVAC system 'ramps-up' slowly. This min-
50 imizes energy consumption. If the travel time changes, 

the conditioning time can change accordingly. If the travel 
time is short, the HVAC might need to operate at maxi
mum capacity to reach the desired internal environment 

condition. That is, the conditioning time is approximately 
55 proportional to the travel time. 

3 

Thus, in one embodiment, the travel time from the mobile 
site to the fixed site is determined, and an operation of 

the HVAC system is set according to the travel time. 
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[0026] In another embodiment, multiple instances of 

the method can collaborate to minimize communications 

by the mobile site. For example, the person associated 
with the mobile site can be at the fixed workplace site 
and a fixed residence. In this case, the travel time and 5 

condition time can be determined for each sites, depend-

ing on whether the person is going to work, or coming 

home. 
[0027] The HVAC system can be for an environment 
that can be occupied by multiple individuals. In this case, 10 

the travel time, conditioning time, and conditional logic 
are determined for each individual, and the HVAC is 
maintained in the ON state when any one condition indi

cates that this should be the case, and in the OFF state 
when all conditions indicate that this should not be the 15 

Claims 

1. A method for controlling a heating, ventilation, and 
air conditioning (HVAC) system, comprising the 
steps: 

determining a travel time from a mobile site to a 

fixed site; 
determining a conditioning time fora HVAC sys

tem at the fixed site; and 
maintaining the HVAC in an ON state ifthetravel 
time is less than the conditioning time, and oth
erwise maintaining the HVAC in an OFF state, 

wherein the conditioning time is determined us

ing a building thermal model, and wherein the 
case. steps are performed in a processor. 

[0028] In the case wherein N individuals share the 
same environment, but have different preferences for the 
environmental condition , the fixed site can calculate a 

separate 0 for each occupant (01, 0 2, 0 3 ... 0N), and 

each mobile site can communicate a separate"-, L. e., 

("-1, "-2, A3, ... , "-Nl• Furthermore, the HVAC system can 

use a separate threshold time E for each occupant (E1, 

E2, £3 ... £ Nl• The HVAC transitions to the ON state when 

any of the conditioning times (01, 0 2 , 0 3 ... 0N) is greater 

than its corresponding travel time (A1, "-2, ½ .... , "-N)- The 

HVAC transitions to the OFF state when 0N plus a thresh

old time EN is less than the travel time "-N for all corre

sponding Ns. 

[0029] It should be noted that the method can also be 
used for other equipment, e.g., lighting, in which case 
0=0, boilers, coffee makers, and water coolers. For desk

top computers, the conditioning time is the time required 

to activate the computer, and 0 is a constant. 
[0030] Thus, in the general case, the system is any 
equipment in orforan environment that needs to be main
tained in an ON state when individuals are in the envi

ronment, and in an OFF state when the environment is 

unoccupied. The system is most effective at saving en
ergy when the conditioning time is significantly greater 

than zero, so that the system can assure the comfort of 
occupants by starting to condition the space significantly 
before the occupants arrive, but at the same time is less 
than the travel time of the occupants for long periods, so 

that it can safely conserve energy during such periods. 
[0031] Although the invention has been described by 
way of examples of preferred embodiments, it is to be 
understood that various other adaptations and modifica

tions may be made within the spirit and scope of the in
vention. Therefore, it is the object of the appended claims 

to cover all such variations and modifications as come 

within the true spirit and scope of the invention. 

20 

25 

30 

35 

40 

45 

50 

55 

4 

2. The method of claim 1, wherein the conditioning time 
includes a threshold time. 

3. The method of claim 1, wherein the mobile site in-

eludes a mobile transceiver and a mobile locator; 
and wherein the fixed site includes a fixed transceiv-

er; and wherein the processor includes a fixed proc-

essor at the fixed site and a mobile processor at the 
mobile site. 

4. The method of claim 1, wherein the fixed site and 
the mobile site communicate via a network. 

5. The method of claim 3, wherein the mobile locator 

is a global positioning system. 

6. The method of claim 3, wherein the mobile locator 
is a Blue Tooth device communicating with a fixed-

location BlueTooth beacon. 

7. The method of claim 3, wherein the mobile locator 
is a mobile telephone, and a location of the mobile 

site is provided by a mobile telephone service pro-
vider. 

8. The method of claim 1, wherein the travel time is 
determined from locations of the mobile site. 

9. The method of claim 1, wherein the travel time de-

pends on traffic and weather conditions. 

10. The method of claim 1, wherein the travel time is 
based on probabilistic information obtained from pre-

vious traveling patterns, and considers a mode of 
travel, time of day, date, and day of week. 

11. The method of claim 1, wherein the travel time is 

determined based on schedules of public transpor-
talion. 

12. The method of claim 1, wherein the travel time is 
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determined at either the fixed site or the mobile site. 

13. The method of claim 1, wherein the travel time is 
transmitted to the fixed site periodically. 

25. The method of claim 24, wherein the conditioning 

time satisfies a thermal property constraint. 

26. A method for controlling a heating, ventilation, air 
5 conditioning (HVAC) system, comprising the steps: 

14. The method of claim 1, wherein the travel time is 
transmitted at a request by either the fixed site or the 

mobile site. 

15. The method of claim 1, wherein the conditioning time 10 

is cons1ant. 

16. The method of claim 1, wherein the conditioning time 

is adjusted for diurnal and annual variations, and ac-
cording to weather forecasts. 15 

17. The method of claim 1, wherein the conditioning time 
is adjusted for internal environmental conditions at 
the fixed site. 

18. The method of claim 1, wherein the conditioning time 
maximizes performance of the HVAC system. 

19. The method of claim 1, wherein the mobile site and 

20 

the fixed site communicate the travel time and the 25 

conditioning time only if any of the following con

straints is true: 

HVAC is OFF, site is fixed, and 0 > A; 
HVAC is OFF, site is mobile, and A< 0; 30 

HVAC is ON, site is fixed, and 0 < A - e; 

HVAC is ON, site is mobile, and A> 0 + e; 

where A is the travel time, 0 is the conditioning time, 
and E is a threshold time. 35 

20. The method of claim 1, where the conditioning time 
is approximately proportional to the travel time. 

21. The method of claim 1, wherein there are N multiple 40 

mobile sites that each communicate travel times A 
to the fixed site and the HVACsystemturns ON when 

any of the travel times AN is less than the conditioning 
time0 and turns OFF when all of the travel times AN 
are greater than the conditioning time 0 plus a 45 

threshold time e. 

22. The method of claim 21, in which the fixed site esti

mates a separate conditioning time 0N for each of 
N multiple mobile sites. 50 

23. The method of claim 1, wherein the conditioning time 
is slowly varying. 

24. The method of claim 1, wherein the model considers 55 

thermal gain and transmission through windows, 
convection and conduction, shading and insulation. 

5 

determining a travel time from a mobile site to a 

fixed site including a HVAC system; and 
setting an operation of the HVAC system ac

cording to the travel time. 
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TITLE 

I Iousehold energy management system 

DESCRIPTION 

Technical field 

2408592 

- 1 -

The invention relates to the field of household energy management and in particular to 
ways in which the behaviour of the occupants of a house, the thermal properties of the 
house and the operation of household appliances can be measured and modelled, in order 
to control the household appliances in a certain way or to recommend courses of action to 
the users of the system such that energy use by the household is made more efficient. 

Throughout this specification, the words "house" and "household" are used for 
convenience but those words are not lo be interpreted as limiting the scope of the 
invention to the context of separate, domestic dwellings. Among other things, the word 
"house" is intended to include within its scope an apartment, an office, a hotel room or a 
part of any of the aforesaid. 

Background of the invention 

There have been a number of patents in this field in recent years, which describe new 
hardware sol ulions to achieving a computer/Internet-controlled house and provide 
improved control of the energy consumption in the household. 

In general the prior art in the computer-controlled house control uses several electricity 
sensors (one per appliance/wall socket) to monitor the electrical activities in a house. 
This large number of additional devices is complicated and costly. By basing the system 
on a single sensor it would be more suitable for retrofitting to existing houses with 
existing appl ianccs. 

lJS patent 5572438 by Ehlers describes a house system, which uses a first and a second 
microcomputer to monitor and control the energy in the household. The patent mainly 
describes the hardware required to deliver the improvements - microcomputer, current 
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sensors, appliance control and communication links to the outside world. The system 
requires a current sensor on each appliance. The hardware requirements for this system 
seem excessive and expensive to retrofit into an existing household. 

US patent application 2003/0050737 by Osann describes another arrangement of 
hardware, which suggests changing all or several of the electrical wall sockets within the 
house. It includes suggestions of including video cameras, intercom, and motion detector 
and temperature sensor in each of these replacement wall outlets. This appears an 
excessive use of technology with an extensive requirement for hardware and installation 
work by skilled electricians. Many of these features will not be valued by householders 
who are happy to not have video cameras in the house. The main financial saving to the 
householder is through improved temperature control and the additional systems seem 
excessive. However, the patent application does describe (in claims 81 and 82) a method 
whereby all of the house electrical current changes can be monitored from a single 
location in or near the circuit breakers. This seems a much simpler and cheaper approach, 
which will suit retrofitting of existing houses. However, this idea can be used more 
effectively with further analytical/mathematical tools run on a computer and with 
additional moveable adaptors to which it can communicate, as described herein. 

An electronic control system for a house is currently on sale from Honeywell Controls 
under the registered trade mark Hometronic. The system is described on their web site at 
hitp:llcontent. honeywell. com/uk/presslhometronic dayinthelife. htm. The Hometronic 
system uses a single central controller to determine on and off times for appliances and 
heating appliances around the house. It can connect to the Internet and be controlled via 
the web from anywhere in the world. However, it relies on one control device being 
attached to one appliance to provide on/off control and this makes it an expensive system 
to retrofit. 

US patent 51 15967 describes a mathematical method of predicting the transient thermal 
behaviour of a house climate control system (heating/cooling system). 
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It is already known to use infrared sensors to determine occupancy in the house and to 
use this information to control house energy systems. An example of this is given in US 
patent 6324008. 

US patent application 2002/0095269 discloses an appliance monitoring system, in which 
a subsystem incorporated in each appliance monitors parameters such as the number of 
cycles and the energy consumption of the appliance. In the event that the appliance needs 
attention, the system alerts the user or a service centre. 

Microchip Technology Inc is a supplier of microchips. They have posted an article 
entitled "Microchip watt-hour Meter using PIC l 6C923 and CS5460" on their web site at 
http://www.microchip.com/1010/suppdoc/appnote/all/an220/index.htm on how to use one 
of their chips to make a watt hour meter. The power measurement integrated circuit 
CS5460 from Cirrus Logic/Crystal Power Measurement is used with the microcontroller 
PIC I 6C923 to make a power meter. The CS5460 measures the instantaneous voltage and 
current four thousand times a second and uses these measurements to compute 
instantaneous power, YRMs, !RMS and accumulated energy. Once the accumulated energy 
has increased by IO Watt.seconds a pulse is generated at the output pin (EOUT pin) for 
counting by another device to form a consumption meter. The article explains how to use 
this device to record total power consumption. 

Summary of the invention 

In a first aspect, the invention provides a household energy management system 
comprising at least one sensing means, which measures energy use by occupants of the 
house; a modelling means, which uses the energy measurements from the sensing means 
to build a model of the behaviour of the occupants; and a control means, which controls 
the operation of one or more household appliances in the house on the basis of the model. 

The modelling means may build a predictive model of the pattern of behaviour of the 
occupants over time, in which case the predictive model may be continually refined in 
response to new measurements by the sensing means. 
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A model of the predicted behaviour of the occupants of a house allows more efficiert use 
of the appliances in the house. For example, the predictive model may predict the times 
when the house will be occupied in order for the control means to control the operation of 
one or more household appliances, such as heating or cooling appliances, on the basis of 
the predicted times when the house will be occupied. 

Additionally, or alternatively, the modelling means may build a temporary model of the 
current behaviour of the occupants. 

A model of the current behaviour of the occupants of a house also allows more efficient 
use of the appliances in the house. For example, the temporary model may allow the 
control means to control the operation of heating or cooling appliances to achieve a 
desired temperature according to the current level of activity of the occupants. 

The model of the behaviour of the occupants may include a determination of whether the 
house is occupied. To assist in this, the modelling means may have an interface with an 
intruder alarm system in the house and may receive signals indicative of the location of 
the occupants derived from, for example, a mobile phone network or a global positioning 
system. Jn a further enhancement, the modelling means can use the location signals to 
predict when the occupants may return to the house. 

One application of the behaviour modelling means is to trigger an alert when an 
unexpected pattern of behaviour is detected. For example it may warn when an elderly 
person becomes immobile or when activity is detected in the house while the occupants 
are away. 

Preferably, the sensing means measures electrical activity within the house. The sensing 
means may comprise a moveable sensor for location between an electricity supply outlet 
and an individual electrical appliance to measure the energy use by that appliance; or a 
fixed sensor on the household electricity supply to measure the respective energy uses of 
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a plurality of electrical appliances connected to the supply. The optimum combination is 
one fixed sensor and a few moveable sensors, as described below. 

In a second aspect, the invention provides a household energy management system, 
comprising one or more temperature sensors for measuring the temperature inside the 
house; a source of information about the temperature outside the house; a modelling 
means, which uses the inside and outside temperature measurements to derive a transient 
thermal model of the house, which can predict changes in the inside temperature on the 
basis of the information about the outside temperature; means for comparing the derived 
transient thermal model with a reference transient thermal model; and means for warning 
a user of the system when the derived model differs from the reference model by more 
than a predetermined limit. 

The temperature sensor inside the house may be a thermostat or other temperature control 
device forming part of the household heating system; and it need not send temperature 
readings continuously to the household energy management system but may, for 
example, only inform the energy management system when the inside temperature has 
reached a value at which heating or cooling appliances arc switched on or off. 

The transient thermal model may additionally make use of information about the wind 
speed and/or humidity outside the house. As the source of the information about the 
outside temperature and/or wind speed and/or humidity, the system may comprise one or 
more sensors outside the house or it may comprise means for receiving broadcast weather 
information. The weather information may be broadcast as part of a radio or television 
signal or via a cable or telephone link or, preferably, over the Internet. 

lf the reference transient thermal model is a standard model for the type of house in 
which the system is installed, then the warning means can warn the user that the thermal 
properties of the house are poor relative to similar houses. 
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If the derived transient thermal model is periodically updated, then the reference transient 
thermal model may be a derived transient thermal model for the same hou;e from an 
earlier period, whereby the warning means can warn the user that the thermal properties 
of the house are deteriorating. 

The modelling means may also be responsive to the operation of heating or cooling 
appliances in the house, whereby the warning means can warn the user of poor or 
deteriorating performance of the appliances and may automatically summon an engineer 
to repair the appliances. For example, the system can identify the optimum time for boiler 
maintenance by comparing the boiler's heating ability with its specification or with its 
past performance. 

A further use of the transient thermal model is to provide a basis for a control means to 
control the operation of heating or cooling appliances in order to achieve a desired 
temperature in the house at a given time, using the minimum amount of energy or, if the 
cost of energy varies during the day, the cheapest amount of energy. Thus the system can 
determine when the house heating or cooling needs to come on to meet the desired 
temperature at the given time, rather than always turning on the heating at a fixed, 
programmed time. 

The control means can also be used to switch the heating or cooling appliances 
periodically on and off at intervals determined in accordance with the transient thermal 
model to maintain the temperature in the house within a desired range, without the use of 
a thermostat. 

Jn a third aspect, the invention provides a household energy management system, 
comprising at least one sensor on the household electricity supply for measuring the 
instantaneous total power delivered by the electricity supply; means for identifying 
electrical appliances connected to the supply on the basis of their respective start-up 
characteristics when the appliances are switched on; means for comparing the sensed 
start-up characteristics with reference characteristics; and means for warning a user of the 
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system when the sensed characteristics differ from the reference characteristics by more 
than a predetermined limit. 

The comparison means may further compare operating characteristics and/or shut down 
characteristics of the appliances with corresponding reference characteristics. 

The system may further comprise means for recording the total time of operation and/or 
the number of cycles of operation of each appliance, which can be compared against a 
database of lifetime expectancy and reliability for different appliances. The database 
may be a local database, internal to the system, or a shared database, accessed via an 
external network. In the case of a shared database, means are preferably provided for 
updating the shared database with measured lifetime and reliability data for appliances 
connected to the system. 

The system may further comprise modelling means receiving signals from the 
comparison means and from the databa<;e in order to recommend to the user of the system 
a program of maintenance or replacement of the appliance. 

A household energy management system in accordance with the invention, which 
monitors the energy consumption of household appliances, can also act as an electricity 
meter and may indicate the electricity consumption reading to the householder or transmit 
the reading directly to the electricity provider. If the system is networked to the 
electricity provider, then the provider can inform the system of changing electricity 
prices. The system may simply inform the user of these prices or it may be programmed 
to control household appliances so as to minimize the energy costs to the householder. 
For example, it may be more cost-effective to increase the background temperature of the 
house by operating electrical heating appliances at a time of day when electricity is 
relatively cheap in order to reduce the amount of heating required when demand is at its 
peak. Alternatively, the electricity provider may be given direct control of the electrical 
heating appliances. 
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Similarly, if the system is networked to a gas supplier, then the supplier can inform the 
system of changing gas prices. The system may simply inform the user of these prices or 
it may be programmed to control household gas appliances, such as a gas-fired central 
heating boiler, so as to minimize the energy costs to the householder. Alternatively, the 
energy management system or the gas supplier itself may be given direct control of the 
gas supply via an electrically-operated gas valve. 

Methods of operating a household energy management system in accordance with the 
first, second and third aspects of the invention are also provided. 

The modelling Cunctions associated with any of the aspects of the invention may be 
carried out locally, by computing means provided as part of the system within the house; 
or remotely, by external computing means accessed via a telecommunications network. 

The system allows for standard appliances to be used. Intelligent appliances containing 
communications and minicomputers can be included but are not essential for this 
invention. The invention concentrates on using electrical sensors external to existing 
appliances and linking this to powerful analytical mathematical modelling. 

The overall system benefits include: 

• Reduced energy consumption. 

• Improved householder comfort. 

• Improved maintenance and utilisation of expensive capital appliances in the house. 

• Reduced cost to the householder through improved energy tariffs. 

• Recommending energy saving measures to the householder based on actual 
measurements of the householder's behaviour, the thermal efficiency of the house and 
the operational efficiency of household appliances. 

The drawings 

Figure I shows a first way of installing a single central sensor in accordance with the 
invention into a household electricity supply. 
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Figure 2 shows a second way of installing a single central sensor in accordance with the 
invention into a household electricity supply. 

Figure 3 shows the communication links between the single central sensor and the other 
parts of the system according to the invention. 

Figure 4 shows various Internet services to which the system according to the invention 
may link. 

Figure 5 illustrates how the current in a household electricity supply may vary with time. 
Figure 6 illustrates the current start-up characteristics of two household appliances 
rigure 7 illustrates how the start-up characteristic of an appliance may change over time 
Figure 8 shows how a transient thermal model in accordance with the invention may be 
revised. 

Figure 9 shows how a transient thermal model in accordance with the invention may be 
used to control temperature with no feedback. 

Description of preferred embodiments 

A typical system 

Consider a system, which uses a single central sensor to monitor the flow of electricity 
into the house. It records/analyses the data in great detail - not only on a minute by 
minute basis but also the instant an appliance is turned on it analyses the starting current 
in detail over milliseconds. In this way it determines which appliance has been turned on 
and how long it has been on for and at what time of day it has been used. It builds 
mathematical models of: 

• All appliances used in the house and their pattern of use 

• The house's transient thermal behaviour under heating and cooling conditions 

The system is intended not just to monitor the electrical system or the gas heating system 
but to link the monitoring of gas and electricity together to allow a whole system 
understanding to be achieved and provide better optimisation of the total energy use 
within the house. For example, sudden changes in electrical activity can indicate that the 
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householder has returned home early from work and elicit a heating response within the 
controller to increase the house temperature. 

These sensors include 1101 only a single central sensor at the point of entry of electricity to 
the house but also adaptors, which plug into standard wall sockets. The adaptors allow 
the collection of detailed information and control the appliances they are connected to. 

The analysis is performed on computers either local to the house or on the Internet. 
Communications between the various system items use standard known communication 
systems i.e. phone, radio, Internet or communication by power cable. 

The single central sensor (Figures 1 and 2) 

The single central sensor 2 shown in Figure I is connected between the electric power 
cable to the house 4 and the house circuit breakers/distribution board 6, or in other words 
at the electrical point of entry to the house. The sensor 8 is used to monitor multiple 
devices. In more advanced versions, greater resolution may be possible by locating a 
sensor on each ring main out of the electricity meter, as shown in Figure 2. 

The single central sensor 2 monitors the electrical power feeding into the house (e.g. 
current, voltage and power factor), stores appropriate data and analyses the data to 
determine what is happening with the house's appliances and with the occupants. The 
single central sensor 2 contains electronic computing capability including storage (long 
and short term), processing power, battery back up (not shown) and communications 
capability with the wider network and local devices. 

Communications (Figures 3 and 4) 

Existing communication methods will be used with the system to allow communication 
between all parts of the system including Internet servers, databases of information, the 
single central sensor 2, the moveable adaptors I 0, the householder's personal computer 
and the householder's mobile phone etc, as shown in Figure 3. These existing 
communication methods include the well-known methods of linking by telephone, radio, 
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cable and communications by power cable. The system designer will simply use the most 
appropriate available technology to achieve the communication required. Figure 4 
illustrates in more detail the type of information that may be sent to and from the system 
over the Internet, as we! I as the sources and recipients of that information. 

Stored data 

The data acquired will be stored on a database. This will include data of appliance 
characteristics, times appliances are on and off and derived data. It can be stored either 
within the house in some form of small computer, perhaps as part of the single central 
sensor 2, or on a more powerful server on the Internet-based network of computers. 

Monitoring appliance use (Figures 5 and 6) 

The system can determine the starting and stopping of appliances used in the house by 
monitoring the magnitude of current step changes. Consider the example shown in 
Figure 5. At time IO minutes an electric light of current 1 Amp is turned on. Ten minutes 
later a heater of 3 Amp rating is turned on and at time 60 minutes the electric light is 
turned off. At this point in time the system knows that the light has been on for 50 
minutes and knows its power and can therefore calculate the energy consumed by the 
light (kW.h). At the end of the day the system is able to summarise how much energy 
each of the house's appliances has used during the day. This can be provided as a 
summary to the householder such as on a web page or email. 

The actual type of appliance started can be determined by analysing the start-up 
characteristics. As shown in Figure 6, some appliances have quicker response 
characteristics than others. Type A and Type B have similar final operating currents but 
they differ in start-up characteristic. Type A has a quick peak in current, suggesting that it 
is a resistive load like a light bulb, which has a low resistance when cold but this 
resistance increases once it is hot and consequently the current falls. Type B takes longer 
to reach its peak current, perhaps indicating that it is a motor with a magnetic reluctance 
rather than a resistance and a starting inertia quite different to the type A appliance. The 
system can recognise the appliances by comparing them to a pm-programmed store of 
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characteristics, which are loaded on the single central sensor 2. These signature 
characteristics will be pre-programmed into the single central sensor 2 before installation 
in the house, so it can recognise what is being turned on and off Alternatively the system 
can learn the signatures during use. 

1t will be possible to teach the system to recognise a new appliance if it is not 
immediately recognised from the data bank of known appliances. For example, if the 
householder starts using an old valve-driven radio which is not previously known, the 
single central sensor system may identity that an 'unknown appliance' has been used and 
email the householder asking what the appliance is. By replying, the householder will 
teach the system to recognise the valve radio for next time. This new characteristic can be 
used by the householder's system and also sent electronically to the other single central 
sensors on the Internet network for use in other houses. 

Clearly a householder will use some appliances of identical power rating and very similar 
start up characteristic such as similar light bulbs. The single central sensor has two ways 
to address this issue. It can determine the difference by noticing small differences in start
up characteristic which arise from small changes in reluctance and resistance due to cable 
length differences or it can make a best approximation to what is happening in the house. 
Any approximation will lead to some uncertainty and error, however few appliances are 
exactly identical and so the error will be small. Alternatively moveable adaptors 10 can 
be used between the appliance and the fixed wall outlet. These are explained in more 
detail below. 

New versions of control software can be sent to the single central sensor 2 through the 
network communications. 

Initiating the system 

On first installing the system it may be best if the householder runs through an initiation 
sequence whereby each appliance is turned on and off in a predefined sequence. For 
example, the householder might be asked to follow the following initiation sequence: 
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• Turn all household appliances off 

• Turn aJI appliances in Bedroom 1 on 

• Turn all appliances off 

• Bedroom 2 all on 

• Turn all appliances off 

• Bedroom 3 all on 

• Turn all appliances off 

• Kitchen all on 

• Turn all appliances off 

• Living room all on 

• Etc 

This method allows the system to learn in which room each appliance is kept. For 
example the 30W radio might be in Bedroom 1. This helps communications between 
householder and computer if the location of appliances is known. An initiation sequence 
like this is already described in US Patent application 2003/0050737. 

The householder will be able to access data records of appliance use and so will be able 
to inform the system of the whereabouts of any appliances that the system cannot directly 
deduce. So for example if the householder can see that the system did not correctly 
identity that a TV had been moved from the lounge to bedroom I the householder will be 
able to update this over the Internet interface (standard HTML web pages with radio 
buttons etc). 

Alternative way to teach the system to recognise appliances 
An alternative way to teach the system to recognise appliances is to include at least one 
moveable adaptor IO as part of the system. This is an adaptor which fits between the 
appliance power plug and the fixed wall outlet. 
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It may contains electronics that allow it to measure the current flowing into the appliance, 
in much the same way as the single central sensor 2 and communicate this to the single 
central sensor. 

Alternatively, the moveable adaptor IO may just include a transponder, which sends a 
simple signal to the single central sensor 2 informing it that current is flowing. In this 
way the single central sensor 2 can associate any transponder signals from the adaptor I 0 
with the instantaneous changes in household current already detected by the single central 
sensor 2. 

The moveable plug adaptor IO will help with identification of identical appliances. For 
example, if two appliances are turned on at the same instant in time it may become 
difficult to determine what has happened. In general this can probably be ignored, as it is 
unlikely that appliances will turn on over the same millisecond and any errors introduced 
in this way will be a small part of the total electrical consumption. 

However it may be prudent to use an adaptor 10 with high consumption appliances so 
that more detailed data can be provided to the system. If, for example, a washing machine 
were fitted with one of these then the adaptor IO would signal when current flows 
through it and the single central sensor 2 would know the difference between this 
appliance and other general appliances being turned on in the house. 

The adaptor 10 could also be used to turn on and off the appliance, whereby the system 
could manage the appliance to run at night when electricity is cheaper. 

A further advantage of the moveable adaptor IO is that it can be moved to a different wall 
outlet. For example, if the system recognised and learned the behaviour of a refrigerator 
at the first outlet it could email the householder and request the householder to move the 
adaptor to a new outlet. The message might read: 'At 18:06 this evening an appliance 
was turned on <?f 60 waits and the ,\ystem can not determine what it is. Please move 
Mobile Adaptor 3 from current location on refrigerator to the outlet socket using this 
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appliance and allow the system to learn the characteristics of this appliance. Thankyou
Click here if you do not want another email reminder r?f this event. ' 

Eventually the householder may settle on having a few of these mobile adaptors IO in the 
house, some of which are permanently connected to important appliances and are used to 
monitor and control these appliances directly. The remainder of these moveable units 10 
may be moved around the house at the discretion of the householder and in sympathy 
with requests from the networked control system. 

Another advantage of using a moveable adaptor 10 is that it could recognise which 
appliances use significant electricity even when turned off or in standby mode. It is 
common for household appliances to use built in transformers, which use considerable 
energy heating the transformer even when the appliance is effectively turned off. The 
adaptor will inform the central monitor of power at all times and the system can then 
recognise that the appliance is consuming whilst in standby mode and send an email to 
the householder recommending that the appliance be disconnected from the mains when 
not in use. 

Whenever the householder buys a new appliance he would be be;t advised to connect it 
with an adaptor IO for the first few days of operation so that the system can learn the start 
and stop characteristics of the appliance. This allows the system to evaluate the 
consumption rate of the appliance and email recommendations to the householder such as 
above. 

The adaptor IO could be fitted with additional devices to provide location information to 
the system. For example it could emit a radio signal which is used to triangulate its 
physical position in space. Tn this way the central detector could determine the physical 
location of appliances such as upstairs, 3 metres north, I metre east. In this way a detailed 
map of both the appliances and the location of a householder using an appliance can be 
pinpointed. This all helps to populate a detailed appliance database and improve 
communication between the system and householder. 
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By having a mobile adaptor 10 and rotating it between electrical sockets, the system can 
use fewer special adaptors than the prior art systems which have permanently fixed 
adaptors. 

Behaviour pattern analysis 

Analysing the stored data can provide information on the householder's patterns of 
behaviour. It will be possible to observe patterns of behaviour over a weekly basis. For 
example, the system can notice that every Tuesday the television is switched on at the 
same time of day and notice on Fridays that the householder gets home 2 hours later than 
on other workdays. Having detected these patterns of behaviour, the system can alter the 
control of appliances to provide improved comfort and cost to the householder. This is 
particularly useful in optimising high energy-consuming appliances such as heating and 
air conditioning. So on the days that the householder is expected home late the system 
can defer heating the house to its full temperature until just before the householder is 
expected. Other applications would be to cook or defrost food in anticipation of the 
householder's arrival, to complete a washing machine cycle at a time when the 
householder is likely to be available to remove the washing or to record automatically a 
television programme that the householder regularly watches. The householder would 
have to agree to this level of autonomous control and would interface with the computer 
via the communications network either through a web page or through an interface panel 
within the house. 

Instantaneous behaviour analysis 

Tn addition to building a model of the historical behaviour of the occupants of the house, 
the system can detect the instantaneous behaviour at any one instant and this can be used 
to modify the energy control parameters. 

Appliances are generally turned on when an occupant of the house presses a switch. The 
system can use this to determine what activity is taking place within the house. At any 
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one instant in time the behaviour model can probably deduce how many occupants are in 
the house, where they are and a rough idea of what they are doing. This could be used to 

• control the temperature of the room the occupants are in. Other rooms could be 

heated to a lower temperature (if individual room temperature control is available). 

• recognize a sudden change of behaviour such as an unexpected reduction in activity 

of an elderly or infirm person. The change in behaviour pattern can be used to email 

a warning to a nearby relative. 

The single central sensor system can alter the control temperature of the house if the 
householder is obviously active or has gone out. The activity level of the householder can 

be inferred from the appliances detected within the house. For example, if the 
householder is using the vacuum cleaner the system might decide to reduce the control 

temperature within the house until the cleaning has stopped. A reduction in temperature 
can both reduce the energy consumed by the house and also make the environment more 
comfortable for the householder whilst they are exercising with the vacuum cleaner. On 

the other hand, if the system knows that only one person lives in the house and has 
noticed that the TV is switched on, it may be reasonable to deduce that the householder is 

static and a slight increase in house temperature would be more comfortable. If two 
people are in the house then a gated logic decision is required in the control functions to 

ensure the warmest state is chosen (e.g. the temperature is warmed for a static person 
even if other one is using the vacuum cleaner) 

Alternatively, if the burglar alarm is set, then the system can deduce that all occupants of 
the house are out and lower the house temperature. A special transponder could be 
included in the burglar alarm to communicate directly with the single central sensor to 
inform it that the alarm is set and all occupants arc out of the house. 

The position and movement of the householder can be noted from the householder's 
mobile phone and the location detected by the phone network. If the wider system 
includes access to the mobile phone network then the distance of the householder from 
their home can be determined and if the householder is far away then the house 
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temperature can be lowered. For example if the transient model says the house can be 
heated up to rull temperature within 30 minutes and the householder is known to be more 
than 30 minutes away then the heating system can be turned off completely. 

Location information could also be provided based on other monitored activities of the 
householder. For example, if the householder is using a computer at his/her workplace, 
then that computer or an Internet service provider could relay the householder's location 
to the household energy management system. The system could also be networked with 
other locating systems, such as a congestion charging system that would monitor the 
location of the householder's car. 

In summary, the household temperature can be linked to the activity of the householder 
and his actual location rather than being linked to a time clock as with current house 
heating systems. 

Meter reading 

The system builds up and records detailed energy consumption data and by integrating 
this over time it can record the total energy (kW.h) used and so become an energy meter. 
This allows billing information to be sent to the customer and the utility directly over the 
communications network, as shown in Figure 4. 

Not only can the system determine the total energy consumption over the day or week, 
but it also knows what time of day these units of electricity arc used. This enables it to be 
used by a utility selling electricity to offer the customer variable tariffs during the day or 
during the week or month. So a customer could chose a tariff arrangement, which gives 
low price electricity most of the time but very expensive electricity at peak times of 
demand. This option is already available industrially but is too expensive to meter for 
small scale domestic users. A customer choosing such a tariff arrangement would save 
money by getting a better rate for general consumption and as long as consumption is 
minimised during peak hours would save overall. (It should be noted that in the U.K. 's 
electricity market, peak hourly electricity prices during the year can reach I 00 times 
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average electricity price and so it would be important for the householder to know when 
to cut back.) 

This variable tariff system could become quite sophisticated offering different rates over 
the course of one day and different rates from day to day. The customer could be kept 
informed of these tariffs over the Internet interface available through the total networked 
system or through daily emailed updates of any rate changes. 

The system can identity when the householder operates high consumption appliances and 
may benefit by altering the time of operating these appliances - e.g. turning the washing 
machine on at a night when electricity is cheaper. 

Interaction with energy utility 

The system described can be integrated to communicate directly with the supplier of 
energy. For example a feature can be included, which allows the electricity supplier to 
turn appliances on and off to smooth the peak demand which occurs on the grid network. 
The householder would benefit through a price reduction under such an arrangement. 

It is also possible to allow the gas supplier to control the gas heating of a house. For 
example, on the coldest winter days the gas supplier knows that demand is going to peak 
at its highest level of the year and may not have the capacity to pass enough gas down the 
pipelines to meet demand. With the proposed system it is possible for the networked 
houses to have heating turned on a few hours early such that the house is pre-warmed 
before peak demand time. Although this is likely to increase the total gas consumption it 
will reduce the peak demand later in the day and has this operational benefit to the gas 
supplier who can avoid building additional gas transmission pipelines and pumping 
equipment. The customer can be encouraged to buy into this scheme through improved 
annual prices. 
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Monitoring electrical quality 

The single central sensor 2 located at the point of electrical entry to the house can be used 
to monitor the quality of electricity supplied to the building. In this way it can monitor 
not only total loss of power during power cuts and its duration but also alterations in 
frequency, brief spikes of power, dips in voltage. This information can be useful to the 
householder in monitoring the quality of electricity supplied. If the electricity does not 
meet requirements, the householder has the opportunity of demanding compensation or 
improvements from the supplier with the evidence provided by the single central sensor 
2. Communication could again be achieved through the Internet, such as web page access 
or email. 

Appliance health monitoring (Figure 7) 

The system can be used to compare the start-up characteristics of each appliance on a 
day-by-day basis. In this way the system can monitor the health of the householder's 
appliances and warn of problems. For example, an electric motor in a washing machine 
may have a start-up characteristic when new of Type 8, as shown in Figure 7. However, 
the characteristic of the motor will change as the motor ages and the bearings stiffen and 
the brushes wear. Towards the end of normal life, the brushes may arc and the motor will 
take longer and/or require more current to reach speed. This can be monitored by the 
single central sensor 2. The analysis software can detect these changed characteristics 
(such as a move to characteristic Type Bx) and compare them to known acceptable 
behaviour. If the appliance falls outside predetermined limits then an alarm (e.g. an 
email/text message) can be sent to either the householder or a maintenance technician 
who can arrive and fix the motor before it fails. Early warning like this provides the 
householder with preventative maintenance, which reduces the inconvenience and cost of 
unexpected failures. 

The single central sensor could monitor for arcing across the brushes of a motor and to 
include this function it would monitor for electrical noise during continuous operation, 
and not just the motor start-up characteristics. 
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The system will be able to carry out optimisation calculations and recommend to the 

householder whether an appliance is worth repairing or is best replaced. For example, it 

may calculate that the washing machine, which is about to fail, has a high probability of 
further failures (based on a database of typical failure rates). It may find that the cost of 
two repairs in succession combined with say improved energy consumption of the latest 
appliance would mean that the householder would be best to replace the appliance rather 

than repair it. An appropriate message can be sent to the customer with or without an 

option to buy a replacement appliance through the system. This sort of calculation could 

be quite detailed including interest rates, probability of failure rates and details on spare 

parts costs, a database of known appliances and their life expectancies. It offers an online 
optimisation cost calculation, which is not currently feasible to a householder. 

A further appliance health monitoring method is available through counting the number 

of cycles and hours of operation an appliance has completed. In this way any appliance 

can be monitored for life consumed and an estimate made of remaining life based on a 
database of typical expected lifetimes for appliances such as fridges, freezers, cookers or 
heating boilers. This database could even include model specific data for improved 
accuracy. 

Over time the networked system would learn by itself and build its own life expectancy 
databases from its own data. This database would be useful as a way of evaluating the 

value of different appliances and recommending longer-lived appliances for householders 
to buy. 

Transient thermal model 

A transient thermal model of the house can be generated and validated by the system. It 
can be used to: 

• Determine when the heating should be turned on and off and so optimise the use 
of the heat consumed. 

• Carry out health monitoring of the heating/insulation systems and recommend 

maintenance actions. 
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• Compare the house to other houses or standard models of average houses 

A transient thermal model of the house heating is a mathematical model of the house 
heating characteristics including terms for the steady state heat loss and also terms for its 

transient thermal performance. For example, a heavy, brick built house will take longer to 

heat up and cool down than a lightweight, wooden/fibreboard construction and terms in 
the mathematical model are included for mass, thickness and specific heat of materials 
etc. 

Terms in the thermal model would include: 

• Heat transfer coefficient inside house. 

• Heat transfer coefficient outside house terms including effect of wind, rain, 

humidity etc. 

• Temperature inside. 

• Temperature outside. 

• Materials of construction including thickness, thermal insulation qualities, mass, 

specific heat. 

• Wind resistance of apertures such as doors and windows. 

These parameters can be estimated at first from the householder informing the system of 

the age of house and its type of construction. From then on the model will measure the 
actual response of the house to varying thermal conditions and adapt the mathematical 
model until a good fit is obtained between actual response and mathematically modelled 
response. This is illustrated in Figure 8. 

At time O the heating is turned on and the actual temperature rises (as shown by Line 1) 
until it reaches the control temperature at its peak and the heating is turned off. From here 
the temperature falls according to Line 2 until the minimum temperature is recorded and 
the heating is started up again. By sensing the electrical operation of heating controls 
such as a thermostat or gas valve, the single central sensor 2 will detect the time points 
when the maximum and minimum temperatures are reached and it can compare the actual 
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times to the mathematically predicted response. Differences in these two will demand the 

soHware changes the coetlicient terms in the model until the best fit with all known data 

is achieved. ror the first few days the system may be inaccurate, but later once a larger 

database of known heating and cooling times is known the mathematical model will 

become increasingly accurate. 

The system can use network data to improve validity. For example it can be informed of 

local weather from existing Internet weather databases which have weather information 

from nearby weather stations. 

Improved heating control 

In traditional systems the householder uses a time controller to define when the heating 

( or air conditioning) should turn on and off. With the use of the transient thermal male!, 

the householder can now define when the house is to reach the controlled temperature 

schedule rather than when to start heating. This allows the single central sensor system to 

calculate the optimum time to turn on. For example, say the householder returns home at 

17:30 in the evening and wants the house at the desired temperature at 17:30. The system 

can use the transient model to calculate the time it will take to reach the desired 

temperature: on a cold windy day this might be I hour and on a mild day it might be 

30 minutes. fn this way the heating system is turned on for the minimum time and the 

house consumes the minimum heat energy. 

Control to a lower temperature than the thermostat set temperature (Figure 9) 

The transient thermal model can be used to provide a crude control system without 

referring to the house thermocouple temperature sensor. This would allow the system to 

control to a reduced temperature (Linc 2) without alteration to the existing thermostat 

fitted to an existing house heating system, which is set at a higher temperature (Line I). 

Figure 9 shows how this would happen. The transient model would be used to determine 

how fast the house heats up and cools down and the heating appliance (such as a gas 

boiler) would be turned on and off in response to the mathematical prediction of internal 

temperature in order to maintain the temperature close to a desired average. This docs not 
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require a house thermocouple for feedback, which means it would have a tendency to 
dri rt in temperature, as seen in the slope of Line 2 in Figure 9. This is unacceptable in the 
long term but may serve for short periods when temperatures below the house thermostat 
set point are required. 

Thermal efficiency monitoring 

The validated thermal transient model can be used to compare the house to national house 
norms. In this way the thermal characteristics of the house can be compared to 
acceptance limits and weaknesses in the house thermal characteristics can be identified 
and remedied. For example the system may notice that the house cools down unusually 
quickly on windy days and yet has a normal cooling characteristic under still air 
conditions. This will indicate that the house is susceptible to wind and is therefore 
draughty. An email could be sent to the householder or maintenance contractor to 
investigate and remedy the situation. 

Each of the terms in the thermal transient model can be compared in this manner and the 
house can be evaluated including the specific heat properties of building materials. 
Energy saving measures that are recommended in this way are thus based on actual 
measurements of the house characteristics, rather than generic recommendations which 
are given to all householders. 

Heating health monitoring 

The transient thermal model can be used to determine the operational health of the 
heating system within the house. As explained previously, the system will continuously 
adjust coefficients within the transient thermal model to ensure it aligns with the true 
house thermal response. Over months of operation, these coefficients will drift as the 
thermal characteristics of the house worsen with age. This will be most noticeable with a 
heating boiler as it becomes fouled through use - the house will begin to take longer to 
heat up. This gradual drift in characteristics can be used to monitor the degradation of the 
heating boiler and when a predetermined limit is met then maintenance action can be 
recommended to the householder or service provider. This active monitoring of boiler 
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health will provide the householder with more optimal expenditure on maintenance, 

rather than just maintaining the boiler annually when it may still be in good condition. 

It may be thought that a simpler health monitoring system would be to just monitor the 

time it takes for the house heating to reach temperature, without the use of the transient 

thermal model. However such a simple system makes no allowance for the changes in 

weather conditions that occur. By using the transient thermal model as the basis, changes 

in weather arc automatically accounted for within the model leaving just deterioration in 

boiler efficiency as the remaining explanation for deteriorating performance. 

On a system where the single central sensor 2 has difficulty detecting changes such as the 

electrically powered gas valve opening on the gas boiler, a special house thermostat that 

communicates with the single central sensor 2 can be used. This thermostat acts as a 

normal house thermostat - switching open and closed as the temperature rises and falls 

through set limits. However, it communicates this to the single central sensor 2 so that the 

system can still determine when temperature limits are reached and the transient thermal 

model can still be aligned with the real thermal response. 

Managing the system 

The system described is capable of making decisions for the householder on a minute by 

minute basis. Initially it will do this in a pre-programmed way - making assumptions 

about house temperature and timings that are best estimates. However, the system needs a 

method of improving, learning and adapting to the particular householder's preferences. 

The householder can do this by informing the system as to whether the result is 

acceptable. For example, if the householder finds the temperature one day to be too cool 

in the morning, the householder could open a web page interface window on the system's 

Internet interface and click appropriate pages to instruct the system that the wrong 

response was achieved. The more this is done the more the system will adapt to the actual 

preferences of the user. 
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CLAIMS 

I. A household energy management system, comprising: 

at least one sensing means, which measures energy use by occupants of 

the house; 

a modelling means, which uses the energy measurements from the sensing 

means to build a model of the behaviour of the occupants; and 

a control means, which controls the operation of one or more household 

appliances in the house on the basis of the model. 

2. A household energy management system according to claim I, wherein the 

modelling means builds a predictive model of the pattern of behaviour of the occupants 

over time. 

3. A household energy management system according to claim 2, wherein the 

modelling means continually refines the model in response to new measurements by the 

sensing means. 

4. A household energy management system according to claim 2 or claim 3, wherein 

the predictive model predicts the times when the house will be occupied and the control 

means controls the operation of one or more household appliances on the basis of the 

predicted times when the house will be occupied. 

5. A household energy management system according to claim 4, wherein the 

control means controls the operation of heating or cooling appliances to achieve a desired 

temperature when the model predicts that the house will be occupied. 

6. A household energy management system according to claim 5, wherein the 

control means controls the operation of the heating or cooling appliances in such a way as 

to minimize the amount of energy used to achieve the desired temperature. 
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7. A household energy management system according to any preceding claim, 

wherein the modelling means builds a temporary model of the current behaviour of the 

occupants. 

8. A household energy management system according to claim 7, wherein the 

control means controls the operation of heating or cooling appliances to achieve a desired 

temperature according to the current level of activity of the occupants. 

9. A household energy management system according to any preceding claim, 

wherein the model of the behaviour of the occupants includes a determination of whether 

the house is occupied. 

I 0. A household energy management system according to claim 9, wherein the 

modelling means has an interface with an intruder alarm system in the house and uses 

signals received from the intruder alarm in its determination of whether the house is 

occupied. 

11 . A household energy management system according to claim 9 or claim I 0, 

wherein the system receives signals indicating the location of the occupants when they 

are not in the house and wherein the modelling means uses the location signals in its 

determination of whether the house is occupied. 

12. A household energy management system according to claim 1 I, wherein the 

modelling means further uses the location signals to predict when the occupants might 

return to the house. 

13. A household energy management system according to claim 11 or claim 12, 

wherein the locations of the occupants are determined by a mobile telephone network or 

by a global positioning system. 
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14. A household energy management system according to any preceding claim, 

further comprising alerting means, which trigger an alert when an unexpected pattern of 

behaviour by the occupants of the house is detected. 

15. A household energy management system according to any preceding claim, 

wherein the sensing means measures electrical activity within the house. 

16. A household energy management system according to claim 15, wherein at least 

one sensing means comprises a moveable sensor for location between an electricity 

supply outlet and an individual electrical appliance to measure the energy use by that 

appliance. 

17. A household energy management system according to claim 15 or claim 16, 
wherein at least one sensing means comprises a fixed sensor on the household electricity 

supply to measure the respective energy uses of a plurality of electrical appliances 

connected to the supply, the sensor comprising means for measuring the instantaneous 

total power delivered by the electricity supply and means for identifying the appliances 

on the basis of their respective start-up characteristics when the appliances are switched 

on. 

18. A household energy management system, comprising: 

one or more temperature sensors for measuring the temperature inside the house; 

a source of information about the temperature outside the house; 

a modelling means, which uses the inside and outside temperature measurements 

to derive a transient thermal model of the house, which can predict changes in the inside 

temperature on the basis of the information about the outside temperature; 

means for comparing the derived transient thermal model with a reference 

transient thermal model; and 

means for warning a user of the system when the derived model differs from the 
reference model by more than a predetermined limit. 
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19. A household energy management system according to claim 18, further 

comprising a source of information about the wind speed and/or humidity outside the 

house, which is used by the modelling means to derive the transient thermal model of the 

house. 

20. A household energy management system according to claim 18 or claim 19, 

further comprising one or more sensors outside the house, which are the source of the 

information about the outside temperature and/or wind speed and/or humidity. 

21. A household energy management system according to any of claims 18 to 20, 

further comprising means for receiving broadcast weather information, which is the 

source of the information about the outside temperature and/or wind speed and/or 

humidity. 

22. A household energy management system according to any of claims 18 to 21, 

wherein the reference transient thermal model is a standard model for the type of house in 

which the system is installed. 

23. A household energy management system according to claim 22, wherein the 

warning means warns the user that the thermal properties of the house are poor. 

24. A household energy management system according to any of claims 18 to 21, 

wherein the derived transient thermal model is periodically updated; and wherein the 

reference transient thermal model is a derived transient thermal model from an earlier 

period. 

25. A household energy management system according to claim 24, wherein the 

warning means warns the user that the thermal properties of the house have deteriorated. 

26. A household energy management system according to claim 24 or claim 25, 

further comprising means for informing the modelling means when heating or cooling 

appliances in the house are operated, whereby the modelling means models the thermal 
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response of the house to operation of the appliances and whereby the warning means 

warns the user of poor efficiency or deteriorating efficiency of the appliances. 

27. A household energy management system according to claim 26, wherein the 

warning means further comprises signalling means for summoning an engineer to repair 

the inefficient appliances. 

28. J\ household energy management system according to claim 26 or claim 27, 

wherein the means for informing the modelling means when heating or cooling 

appliances in the house are operated includes sensing means for measuring electrical 

activity within the house. 

29. A household energy management system according to claim 28, wherein at least 

one sensing means comprises a fixed sensor on the household electricity supply to 

measure the respective energy uses of electrical appliances connected to the supply, the 

sensor comprising means for measuring the instantaneous total power delivered by the 

electricity supply and means for identifying the appliances on the basis of their respective 

start-up characteristics when the appliances arc switched on. 

30. A household energy management system according to any of claims 18 to 29, 

further comprising a control means, which controls the operation of heating or cooling 

appliances based on the predictions of the transient thermal model, in order to achieve a 

desired temperature in the house at a given time using the minimum amount of energy. 

31. A household energy management system according to claim 30, wherein the 

control means switches the heating or cooling appliances periodically on and off at 

intervals determined in accordance with the transient thermal model to maintain the 

temperature in the house within a desired range, without the use of a thermostat. 

32. A household energy management system, comprising: 

at least one sensor on the household electricity supply for measuring the 

instantaneous total power delivered by the electricity supply; 
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means for identifying electrical appliances connected to the supply on the basis of 

their respective start-up characteristics when the appliances are switched on; 

means for comparing the sensed start-up characteristics with reference 

characteristics; and 

means for warning a user of the system when the sensed characteristics differ 

from the reference characteristics by more than a predetermined limit. 

33. A household energy management system according to claim 32, wherein the 

comparison means further compares operating characteristics and/or shut down 

characteristics of the appliances with corresponding reference characteristics. 

34. J\ household energy management system according to claim 32 or claim 33, 

further comprising means for recording the total time of operation and/or the numbcr of 

cycles of operation of each appliance. 

35. A household energy management system according to claim 34, including means 

for accessing a database of lifetime expectancy and reliability for different appliances, 

against which the logged data can be compared. 

36. A household energy management system according to claim 35, wherein the 

means for accessing the database provide access to a database on an external network; 

and wherein the means for accessing the database also allow the database to be updated 

with measured lifetime and reliability data for appliances connected to the system. 

37. J\ household energy management system according to claim 35 or claim 36, 

further comprising modelling means receiving signals from the comparison means and 

from the database in order to recommend to the user of the system a program of 

maintenance or replacement of the appliance. 

38. i\ household energy management system according to any of claims 32 to 37, 

further comprising means for recording the quality of the electricity supply. 
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39. An energy management network, comprising: 

storage means for storing a database of lifetime expectancy and reliability for 

different household appliances; 

a plurality of household energy management systems in accordance with any of 

claim 35 to 38; and 

a network to which the storage means and the energy management systems are 

connected to enable communication of data between the database and the energy 

management systems. 

40. J\ method of operating a household energy management system, comprising t!E 
steps of: 

measuring energy use by occupants of the house; 

using the energy measurements to build a model of the behaviour of the 

occupants; and 

controlling the operation of one or more household appliances on the basis of the 

model. 

41. A method of operating a household energy management system, comprising the 

steps of: 

measuring the temperature inside the house; 

receiving information about the temperature outside the house; and 

using the inside and outside temperature measurements to derive a transient 

thermal model of the house, which can predict changes in the inside temperature on the 

basis of the information about the outside temperature; 

comparing the derived transient thermal model with a reforence transient thermal 

model; and 

warning a user of the system when the derived model differs from the reference 

model by more than a predetermined limit. 

42. J\ method of operating a household energy management system, comprising the 

steps of: 



0182

- 33 -

measuring the instantaneous total power delivered by the household electricity 

supply; 

identifying electrical appliances connected to the supply on the basis of their 

respective start-up characteristics when the appliances are switched on; 

comparing the sensed start-up characteristics with reference characteristics; and 

warning a user of the system when the sensed characteristics differ from the 

reference characteristics by more than a predetermined limit. 
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Amendments to the claims have been filed as follows 

CLAIMS 

J. A household energy management system, comprising: 

at least one sensing means, which measures energy use by occupants of 

the house; 

a modelling means, which uses the energy measurements from the sensing 

means to build a model of the behaviour of the occupants; and 

a control means, which controls the operation of one or more household 

appliances in the house on the basis of the model. 

2. A household energy management system according to claim I, wherein the 

modelling means builds a predictive model of the pattern of behaviour of the occupants 

over time. 

3. A household energy management system according to claim 2, wherein the 

modelling means continually refines the model in response to new measurements by the 

sensing means. 

4. A household energy management system according to claim 2 or claim 3, wherein 

the predictive model predicts the times when the house will be occupied and the control 

means controls the operation of one or more household appliances on the basis of the 

predicted times when the house will be occupied. 

5. A household energy management system according to claim 4, wherein the 

control means controls the operation of heating or cooling appliances to achieve a desired 

temperature when the model predicts that the house will be occupied. 

6. A household energy management system according to claim 5, wherein the 

control means controls the operation of the heating or cooling appliances in such a way as 

to minimize the amount of energy used to achieve the desired temperature. 
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7. A household energy management system according to any preceding claim, 

vvherein the modelling means builds a temporary model of the current behaviolli of the 

occupants. 

8. A household energy management system according to claim 7, wherein the 

control means controls the operation of heating or cooling appliances to achieve a desired 

temperature according to a current level of activity of the occupants as modelled in the 

temporary model of the current behaviour ofthe occupants. 

9. A household energy management system according to any preceding claim, 

wherein the model of the behaviour of the occupants includes a determination of whether 

the house is occupied. 

I 0. A household energy management system according to claim 9, wherein the 

modelling means has an interface with an intruder alarm system in the house and uses 

signals received from the intruder alarm in its determination of whether the house is 

occupied. 

I I. A household energy management system according to claim 9 or claim I 0, 

wherein the system receives signals indicating the location of the occupants when they 

arc not in the house and wherein the modelling means uses the location signals in its 

determination of whether the house is occupied. 

12. A household energy management system according to claim 11, wherein the 

modelling means further uses the location signals to predict when the occupants might 

return to the house. 

13. A household energy management system according to claim 11 or claim 12, 

wherein the locations of the occupants are detr•rmined by a mobile telephone network or 

by a global positioning system. 
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14. A household energy management system according to any preceding claim, 

,vherein the sensing means n1ca:;ures electrical activity vvithin the house. 

15. A household energy management system according to claim 14, wherein at least 

one sensing means comprises a moveable sensor for location between an electricity 

supply outlet and an individual electrical appliance to measure the ener6')' use by that 

appliance. 

16. A household energy management system according to claim 14 or claim 15, 

wherein at least one sensing means comprises a fixed sensor on the household electricity 

supply to measure the respective energy uses of a plurality of electrical appliances 

connected to the supply, the sensor comprising means for measuring the instantaneous 

total power delivered by the electricity supply and means for identifying the appliances 

on the basis of their respective start-up characteristics when the appliances are switched 

on. 

17. A method of operating a household energy management system, comprising the 

steps of: 

measuring energy use by occupants of the house; 

using the energy measurements to bui Id a model of the behaviour of the 

occupants; and 

controlling the operation of one or more household appliances on the tasis of the 

model. 
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(54) Title: DISTANCE REGULATED ENERGY CONSUMING DEVICES 

9 

3 
5 

7 

Fig. 1 

= (57) Abstract: This invention relates to a unique occupancy-based electronic control of energy consuming devices, such as house-
N hold devices like, but not limited to, thermostats, HVAC systems, radiators in general, or any device consuming energy even though 
0 no users of the device are present. The control and/or regulation is based on the distance and velocity of the inhabitants relative to 
:;_.. the household. An additional feature is a peak load management system ensuring to store energy in energy reservoirs prior to load 
;;, peaks on the electricity distribution network. using this energy during the load peaks. 
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DISTANCE REGULATED ENERGY CONSUMING DEVICES 

5 Background of the invention 

Many residential homes in e.g. the USA only have one thermostat 

controlling the whole house. The thermostat is often located next to the 

main entrance, making installations very standardized and easy to handle. 

10 Furthermore, a large share of these households are only equipped with a 

simple heating/cooling electro-mechanical thermostat without any 

possibility of programming. In the few households having a programmable 

thermostat, this is highly dependant on the owner being able to program it 

correctly. The world wide waste of such energy resources gives a huge 

15 potential for energy savings. 

Further, the consumption of electricity is not evenly distributed over the 

year, not even over the day. About two to four times a day, normally in the 

morning and in the evening, the consumption of electricity is very high, 

20 causing load peaks on the electricity distribution network. Sometimes the 

peaks are so big that black-outs occur. 

25 

This invention relates to the reduction of the consumption energy when it 

is not needed. 

Summary of the invention 

This invention relates to a unique occupancy-based electronic control of 

energy consuming devices, such as household devices like HVAC 

30 systems, or any other devices consuming energy even when no 

inhabitants or persons are using or even being close to the devices. 
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The basic feature of this invention is to adjust the energy consuming 

devices according to residents/users locations, where the locations are 

provided by their cell phone/mobile phone or any other portable device 

being trackable or traceable in geographic location and in time (either via 

5 GPS or triangulating), in the following being referred to as their position 

identification device or devices .. 

One preferred, but non-limiting, example of the invention relates to the 

control of a thermostat controlling the cooling and heating of a household 

10 by a HVAC system. The idea of the invention, therefore, is to facilitate 

energy savings by allowing the HVAC systems to drift off when the comfort 

temperature is not required, as the house is not occupied. 

The underlying principle being that the household thermostat will be so 

15 intelligent that the energy saving will happen automatically without the 

household members actually having to do something for it and without 

compromising on the comfort. 

20 

25 

30 

The idea for the occupancy-based electronic thermostat example is that:. 

1. 

2. 

3. 

If no persons are at home, the thermostat will automatically alter 

the set-point away from the specified comfort temperature. 

The occupancy detection is built-in and will be linked to the 

household members' position identification device. 

By linking to the individual position identification device ,it will be 

possible to off-set the comfort temperature in accordance with 

the household members' distance to the home (being at work, in 

school, on holiday etc.); ensuring that the comfort temperature 

will be re-established before their return by tracking the distance. 
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4. Additionally, the system will also be able to receive information 

about the current weather, making automatic night set-back etc., 

possible via the phone system. 

5 The concept naturally bears the potential to be expanded to include other 

applications - e.g. terminating stand-by functions while the household is 

not occupied. 

In an optional, and additional, more advanced embodiment of the present 

10 invention, the energy control system maps the individual resident's in a 

given single household based on their patterns of movement, where the 

maps vary in a number of dimensions or parameters, such as the 

residents distance from household, travelling speed, the time of day, the 

week and the month. 

15 

The energy control system, preferably adaptively, learns the resident's 

typical behaviours and patterns of movement by their position identification 

device, and uses these to predict a given behaviour of a resident, what the 

continuation of this behaviour will be, and when the resident will be 

20 expected to arrive at the household. 

The energy control system preferably uses a dynamic model with 

deviation control to form the map of the single resident's patterns of 

movement, based on date obtained automatically from the individual 

25 resident's position identification devices. This method gives the energy 

control system the possibility to fully automatically optimize the overall 

efficiency of the energy usage in the household. 

The energy control system enables convenient and fully automatic energy 

30 saving in any household by allowing the climate comfort zone 

(temperature, humidity, amount of circulated air, incoming sunlight) drift 

away from a pre-defined zone of the resident's, when the household is not 
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occupied. Furthermore, the energy control system will switch off all non

essential energy users e.g. TV, PC, DVD, entertainment centre, electric 

tooth brush and etc. when no one is around to use them. At the same time, 

the energy control system pays attention to possible return of any resident 

5 to ensure that the climate comfort zone is restored before arrival and 

ensure that the electric equipment is ready to use again. The essence 

being that the energy saving is convenient and does not cause any lack of 

comfort for the residents. 

10 Additional to the resident's location, travelling speed and the time and date, 

the energy control system may combine the ambient environmental 

conditions, the resident's location information and the indoor 

environmental conditions to adjust the indoor temperature and also adjust 

other environmental parameters, like humidity, amount of circulated and/or 

15 re-circulated air to control the indoor air pollution. 

The energy control system can be installed in houses, apartments, small 

offices/commercial buildings, or any other place where an improved 

energy reduction may be obtained by tracking the users of the place, 

20 compared to for example an energy consumption pre-programmed in time. 

The energy control system can be split up into independent units or 

incorporated into one single, combined unit. 

25 In an additional or alternative embodiment of the present invention, the 

system comprises peak load management. 

Since peaks in the local, regional and national energy consumption are 

predictable through historic data, the energy control system ensures 

30 lowering of the temperature of the household before the peaks occur, 

perhaps by some offset point temperature predeterminded or optionally 

being calculated based on parameters such as the time for raising the 
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temperature back to the initial value and the distance and e.g. velocity of 

the inhabitants relative to the household, and the external conditions such 

as internal and external humidity, external temperature and weather 

conditions, cloudiness etc. 

In this embodiment the system may comprise means for storing energy in 

any manner as known in the art such as batteries, such means shall in the 

following in general be referred to as energy reservoirs. The system then 

comprises a storage management system able to ensure that energy is 

1 O stored in the energy reservoirs prior to the peak load, and then used 

during the peak load period, thereby reducing the load on the power grid. 

This will reduce the load peaks, and give a more evenly spread electricity 

consumption. Further, it will reduce the amount of standby power plant 

needed by the energy companies; it will reduce the end user's electricity 

15 bill by reducing the need for electricity in peak periods, where electricity is 

very expensive. 

For short and unpredictable peaks, the storage management system can 

be allowed to overrule the energy control system temporarily turning of 

20 non-essential energy using devices, but also more essential energy using 

devices such as fridge, freezer, oven, electric heaters to respond to the 

peak. 

Figures: 

25 

Fig. 1: Schematic view of the controller according to the invention 

Detailed description 

30 Fig. 1 describes the basic idea of the invention, where four users (1) of 

one or a plural of energy consuming devices (4), the users (4) also 

referred to as residents (1) of a house (2), are at positions which are 
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distant from the house (2). 'House' is to be understood as any place where 

energy consuming devices (4) may be present. Each resident has a 

position identification device, such as a cell phone with GPS. The 

positions of the residents (1) are identified by tracking or tracing their 

5 position identification devices, e.g. by means of GPS positioned therein, or 

by simple triangulation to identify the position of the position identification 

devices relative to the antennas, as done by the telephone companies as 

a standard. 

10 In the following the control of indoor temperature is used as an example, 

but any energy consuming device, and any combination of any number of 

energy consuming devices, also applies to the invention. 

The device or devices (4) to be controlled or regulated may therefore be a 

15 HVAC system, but could alternatively or additionally be for example a TV, 

radio etc. 

The indoor temperature is registered by a sensor. The energy control 

system comprises a controller (3) connected to all the residents (1) 

20 position identification devices enabling the controller (3) to alter the 

temperature, when the house is not occupied. 

The controller (3) is simple to use and install, and may preferably be 

battery powered. A built-in radio frequency transmitter sends information 

25 to e.g. the radiator or floor heating thermostats all over the house (2). 

Knowing the position of the residents (1) at any given time also makes it 

possible to predict residents (1) travelling speeds, and comparing the last 

known positions to the present locations, enabling the controller (3) to 

30 adjust not only the temperature of the house, but also the time in which the 

offset is increased or decreased. 
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The distance from the house to the nearest resident is used to determine 

the offset of the controller (3) ensuring that the indoor temperature is 

always at the desired level, when the house is occupied. 

5 The use of individual controllers (3) makes it possible to keep different 

temperatures in the house (2) and still benefit from the energy savings by 

offsetting the temperature in the house (2) when it is not occupied, the 

controllers (3) will just offset from different temperatures. 

10 As the controller (3) always knows the position of each household resident 

(1 ), then no programming is necessary, the controller (3) will alter the 

temperature accordingly. 

The controller (3) in a preferred embodiment learns (possible adaptively} 

15 the basic patterns of behaviour of the residents (1 ), enabling it with some 

degree of certainty to predict a following movement of a resident (1) given 

a specific behaviour, especially when the resident(s) arrive within some 

predetermined distance of the house (2). A plural of such basic patterns 

will be created, or mapped, for each resident (1 ), where such a map or 

20 basic pattern is a plural of data sets, where a data set as at least 

positian(s) of the residents(s) (1) and the time (at day, possible also the 

calendar date). Optionally the estimated velocity of the resident(s) (1) also 

is included in the data(s) where the new data set(s) combined with at least 

one earlier resident data set (the at least two data sets) is used to choose 

25 to which of the established maps or basic patterns of the resident( s) ( 1 ) 

the at least two data sets makes the best fit, using this map or basic 

pattern to estimate the following behaviour and thereby when the resident 

is expected to arrive back to the house (2). 

30 The energy control system, or the controller (3) of the energy control 

system, always monitors the resident's location at a pre-determined 

frequency, being the frequency at which data sets are being established; 
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this frequency will gradually be reduced over time to a minimum as the 

energy control system device learns and creates the maps or resident's 

basic patterns of behaviur. This frequency will be increased when 

residents changes their basic pattern or just when they divert significantly 

5 from any of the known maps or basic patterns of behaviour, and will 

decrease again when a new pattern is learned or mapped, or the resident 

falls back to the previous or another of the basic patterns or maps. This 

feature will prolong the standby time of their position identification devices, 

like cell phones (GPS device or similar). 

10 

A plural of such predetermined distances to the house (2) may be defined, 

also called zones, possibly with individual zones being defined for each 

resident ( 1 ), and possibly determined automatically from their typical basic 

behaviours. These zones have individual different distances from the 

15 house (2) and may be used to establish how to weight the maps and/or 

predictions of behaviours, so that they are given an increasing weight or 

importance for a decreasing distance to the house (2). 

A number of additional parameters may be included into the algorithm, 

20 such as any calendar and time data, or external or outdoor environmental 

conditions (6) (temperature, humidity, rainy conditions, time of day, time of 

month, time of year etc.), the indoor environmental conditions (7) 

(temperature, humidity etc.), also being used as feedback parameters, and 

predetermined (user predetermined) indoor set points (5), such as the 

25 preferred indoor temperature set point. Among the environmental 

conditions (6) and (7) could be air temperature and humidity, where such 

parameters can be used by an adaptive regulator to predict the time 

needed to for example re-cool/heat the house to the set point (5), and in 

general being parts of an algorithm being dynamic in time, the adjustments 

30 of the device(s) (4) depending as well on the behaviours of the residents 

( 1) and on the surrounding indoor and outdoor conditions, and in a more 
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advanced embodiment, also for example on the weather forecast possibly 

received from the internet. 

As an example, the energy control system thermostat will regulate the 

5 temperature up or down (relative to a set point) according to the outdoor 

temperature, when all residents are away from household - and thereby 

enable energy savings. The off-set of temperature is regulated according 

to the shortest distance of resident to household combined with the maps 

learned by the energy control system device - ensuring that a set point 

10 comfort temperature is reached before return of any household resident. 

The system may further take other ambient environmental conditions like 

rain, snow, wind, humidity, into consideration, increasing the predictability 

of the time needed to reach the indoor comfort environment, hence 

15 increasing the efficiency of the energy usage. 

Other non-limiting examples of applications of the energy control system 

of the invention could be used is: 

20 Regulating indoor lighting according to the amount of incoming sunlight. 

This will help save energy by actively increasing or decreasing the amount 

of reflected sunlight in relation to a more efficient cooling, heating of the 

building and optimized the indoor lighting. 

25 Regulating of thermal load and the amount of air pollution (gases and the 

like given off by devices (4) for example when cooking in an oven) in the 

household to optimize the HVAC system according to the outdoor 

temperature, and the number of resident's present in the household 

present. The amount of air pollution is determined by the number of 

30 persons in the house and the number of electrical equipment work. The 

energy control system can therefore regulate the air pollution by 

controlling the circulated, re-circulated air and turn off non-essential stand-
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by equipment (TV, PC, DVD, entertainment centre, electric tooth brush 

etc). 

The energy control system may comprise micro switches, which can also 

5 be used to start and stop both essential and non-essential electric 

equipment fully automatically or by remote activation (e.g. from cell phone), 

where such equipment devices (4) could be washing machines, pre-heat 

pool etc .. 

IO In an further advanced embodiment of the invention, the energy control 

system comprises a peak load manager (8) combined with the energy 

control system controller (3), where the peak load manager (8) controls an 

energy reservoir device (9) supporting minimizing peak load disturbance 

on the electricity grid. This is done, regardless if the household is occupied 

Is or not. The temperature of the household is decreased or increased, 

depending on outdoor conditions; prior to the peak (predictable peaks).By 

doing this, the household can maintain a comfortable indoor climate for a 

longer period of time increasing the on/off hysteresis, using the household 

as an energy accumulator. 

20 

25 

In case of unpredictable peaks on the power grid, the non-essential stand

by equipment can be turned off for a longer time frame and essential 

equipment (freezer, refrigerator, AC, etc.) for a short time frame, thereby 

reducing the load on the electricity grid. 

Any number of imaginable devices and systems may be controlled and/or 

regulated by the energy control system of the present invention. 

One example is that the energy control system may automatically ensure 

30 the switching on of the burglar alarm. 
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As an additional feature, the energy control system may comprise a 'family 

finder' that can provide the location of any resident's cell phone upon 

request. 

5 The separate devices of this invention are preferably standard devices as 

they are known in the art, such as the controller (3) and the peak load 

manager (8) preferably being computer micro chips with a software, and 

the energy reservoir devices (9) preferably are batteries of any kind known 

in the art. The needed data transfers, such as information's and 

10 instructions for the devices (4), the controller (8), the peak load manager 

(8) etc. may be by wire or wireless, and may be transferred by the 

telephone net or by internet or any other known system for transferring 

such data. 
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Claims: 

1. Method of regulating the energy consumption of a device ( 4 ), the 

5 method comprising the regulation of the energy consuming device (4) in 

dependence of the position of the user ( 1) of the device ( 4 ), wherein this 

position is used to calculate the distance between the device (4) and the 

user (1 ). 

10 2. Method according to claim 1, wherein the position of the user (1) and 

the time of day gives a data set, and where such data sets are used to 

generate maps of the typical daily behaviours of said users (1 ), said maps 

thus being a plural of data sets, and where the maps are used to estimate 

the users (1) following behaviour and regulates the device(s) (4) based on 

15 this estimate. 

20 

3. Method as in claim 2, wherein the position of the user is registered 

through a cell phone or a mobile phone, either by triangulation or by a 

built-in GPS in the cell phone or mobile phone. 

4. Method as in claim 3, wherein the velocity of the user (1) relative to the 

device is also a part of the regulation. 

5. Method as in claim 1, wherein external and internal environmental 

25 conditions to the house (2) also are used to regulated the energy 

consuming device(s) (4 ), such as humidity, temperature, rainy conditions, 

cloudiness etc. 

6. Method a in any of the preceding claims, wherein the method further 

30 stores energy in energy reservoirs (9) prior to predictable peaks in the 

power grid and uses this energy to run the energy consuming device(s) (4) 

during the predictable peak. 
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7. An energy control system to regulate the energy consumption of energy 

consuming device(s) (4), the energy control system comprising; 

- at least one portable position identification device being worn by at 

5 least one user (1) of the energy consuming device(s) (4), 

- a controller (3), 

Wherein said controller (3) at a frequency acquires and generates a data 

set for each portable position identification device, the data set at least 

comprising the present geographic position and the time of day, whereby 

10 the portable identification devices moves, and where such data sets are 

used to generate maps of the typical daily behaviours of said users (1 ), 

said maps being a collection of data sets, and where the maps are used to 

estimate the users (1) following behaviour and regulates the device(s) (4) 

based on this estimate. 

15 

8. Energy control system as in claim 5, wherein the system further 

comprises a peak load manager (8) controlling an energy reservoir device 

(9). 

20 9. Energy control system according to claim 6 or 7, wherein the energy 

control system is connected to the telephone net and/or the internet, 

receiving information being used by the controller (3). 
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(57) Abstract: A method and apparatus for controlling climate within a building. In one embodiment, the apparatus comprises a 
smart climate unit for (i) obtaining distributed generator (DG) infonnation pertaining to operation of a DG that generates power 
for the building, and (ii) controlling at least one climate condition within the building based on at least one of the DG information, 
local input, or remote input. 
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METHOD AND APPARATUS FOR SMART CLIMATE CONTROL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

100011 Embodiments of the present disclosure relate generally to climate control 

within a building, and, in particular, smart climate control within the building. 

Description of the Related Art 

100021 Current worldwide growth in demand for energy is leading to a durable 

increase in energy usage and a rapid depletion of existing fossil fuels to supply the 

required energy. Many of today's energy users are in search of ways to utilize 

energy more efficiently and limit their overall energy consumption. In some cases, 

energy users may employ distributed generators (DGs) for harvesting power from 

renewable energy sources, such as solar, wind, hydro, or the like, in order to offset 

their usage of energy derived from fossil fuels. 

[0003] For many energy users, climate control within residential and commercial 

buildings, i.e., heating, air conditioning, humidity control, and the like, represents one 

of the largest areas of energy consumption. Given that many buildings are 

unoccupied over extended periods of time, such as during daytime hours when 

homeowners are away from their homes or evening hours when workers are away 

from their businesses, appropriately managing the climate within a building during 

such times provides an opportunity to reduce energy consumption. 

[0004] Therefore, there is a need in the art for a method and apparatus for 

efficiently controlling a climate within a building. 

SUMMARY OF THE INVENTION 

[0005] Embodiments of the present invention generally relate to a method and 

apparatus for controlling climate within a building. In one embodiment, the 

apparatus comprises a smart climate unit for (i) obtaining distributed generator (DG) 

information pertaining to operation of a DG that generates power for the building, 

and (ii) controlling at least one climate condition within the building based on at least 

one of the DG information, local input, or remote input. 
190905-1 1 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] So that the manner in which the above recited features of the present 

invention can be understood in detail, a more particular description of the invention, 

briefly summarized above, may be had by reference to embodiments, some of which 

are illustrated in the appended drawings. It is to be noted, however, that the 

appended drawings illustrate only typical embodiments of this invention and are 

therefore not to be considered limiting of its scope, for the invention may admit to 

other equally effective embodiments. 

100011 Figure 1 is a block diagram of a system employing smart climate control in 

accordance with one or more embodiments of the present invention; 

[0008] Figure 2 is a block diagram of a smart climate unit controller in accordance 

with one or more embodiments of the present invention; 

[0009] Figure 3 is a block diagram of a distributed generator (DG) controller in 

accordance with one or more embodiments of the present invention; 

100101 Figure 4 is a depiction of a smart climate unit in accordance with one or more 

embodiments of the present invention; 

100111 Figure 5 is a block diagram of a method for smart climate control in 

accordance with one or more embodiments of the present invention; and 

100121 Figure 6 is a block diagram of a method for location-based climate control in 

accordance with one or more embodiments of the present invention. 

DETAILED DESCRIPTION 

[0013] Figure 1 is a block diagram of a system 100 employing smart climate 

control in accordance with one or more embodiments of the present invention. This 

diagram only portrays one variation of the myriad of possible system configurations. 

The present invention can function in a variety of environments and systems. 

[0014] The system 100 comprises a building 102, such as a residential or 

commercial building, coupled to a distributed generator (DG) 118 and a commercial 
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power grid 124. The building 102 comprises a smart climate unit 104, a climate 

control system 110, a load center 112, one or more appliances 114, and a DG 

controller 116. The commercial power grid 124 is coupled to the appliances 114 via 

the load center 112 for providing power to the appliances 114. 

[0015] The DG system 119 comprises a renewable energy source (RES) 120 

coupled to an inverter 122. The RES 120 may be any type of system for generating 

DC power from a renewable form of energy, such as wind, solar, hydro, and the like. 

The inverter 122 converts the generated DC power to AC power that is commercial 

power grid compliant and couples the AC power to the load center 112. The 

generated AC power may be further coupled from the load center 112 to the one or 

more appliances 114 and/or to the commercial power grid 124. Additionally or 

alternatively, generated energy may be stored for later use; for example, the 

generated energy may be stored utilizing batteries, heated water, hydro pumping, 

H2O-to-hydrogen conversion, or the like. 

[0016] In some embodiments, the inverter 122 may be a plurality of inverters 

utilized to convert the DC power from the RES 120 to AC power; for example, the 

RES 120 may comprise a plurality of photovoltaic (PV) modules where each PV 

module is coupled to an inverter in a one-to-one correspondence. Additionally, one 

or more DC/DC converters may be utilized within the DG 118, for example, coupled 

between the RES 120 and the inverter 122. 

[0017] The DG controller 116 is coupled to the load center 112 and provides 

operational control of the DG 118 via the inverter 122. In some embodiments, the 

DG controller 116 provides such control utilizing power line communication (PLC) to 

communicate with the DG 118; additionally or alternatively, the DG controller 116 

may utilize other types of wired and/or wireless techniques for communicating with 

the DG 118. The DG controller 116 is further communicatively coupled to a master 

controller 128 via a communications network 126 (e.g., the Internet) for sending 

information to/receiving information from the master control 128 pertaining to the 

operation of the DG 118. The DG controller 116 may utilize wired and/or wireless 

techniques for coupling to the communications network 126; in some embodiments, 
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the DG controller 116 may be coupled to the communications network 126 via a 

commercially available router. 

[0018] In accordance with one or more embodiments of the present invention, the 

smart climate unit 104 is coupled to the climate control system 110 for driving the 

climate control system 110 to control the climate (heating, cooling, humidity, heat 

pump activity, and the like) within the building 102. The smart climate unit 104 

provides status displays (e.g., current temperature, humidity level, settings, and the 

like) and user-controls locally and remotely to allow both local and remote users to 

gauge current climate conditions and settings and make adjustments as needed. 

Additionally, the smart climate unit 104 provides location-based control of the 

climate control system 110 (i.e., control of the climate control system 110 based on 

the locations of one or more users). The smart climate unit 104 is further coupled to 

the DG controller 116 for obtaining information related to the operation of the DG 

118 (e.g., power production information). The smart climate unit 104 may then 

utilize such DG information to control the climate within the building 102. 

[0019] The smart climate unit 104 may be wall mounted or positioned on a desk, 

table, or the like, and comprises a user interface 106 and a smart climate unit 

controller 108. The controller 108 provides local control of the smart climate unit 

104 via the user interface 106. In some embodiments, the smart climate unit 104 

may comprise an available (i.e., "off the shelf') thermostat device which, for 

example, comprises components such as a microprocessor and memory, and is 

suitably modified in accordance with the invention described herein. 

100201 The user interface 106 provides display capabilities (e.g., to display 

current status, settings, time of use rates, or the like) and user controls for 

operatively controlling the smart climate unit 104, for example, by touch screen, 

buttons, knobs, or the like. Additionally or alternatively, the smart climate unit 104 

may be directly coupled to a display and/or an input/output device, such as a 

personal computer, personal digital assistant, or the like, for providing the user 

interface 106. In such embodiments, the smart climate unit 104 may be coupled to 
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the device by wired techniques or wireless techniques, for example utilizing 

standards such as IEEE 802.11, Zigbee, Z-Wave, or the like. 

100211 The user interface 106 allows a local user 138 to configure the smart 

climate unit 104 for initial use and to manually change current settings of the smart 

climate unit 104 (e.g., increase current temperature, decrease current humidity, or 

the like). Additionally, the local user 138 may, via the user interface 106, generate 

and/or change one or more climate control profiles utilized by the smart climate unit 

104 for operating the climate control system 110. Such climate control profiles may 

specify climate control parameters (e.g., preferred temperature, humidity, heat pump 

settings, and the like) based on criteria such as time, energy mode, user preference, 

user location, weather conditions, and the like. For example, time-based climate 

control profiles may specify settings that are based on time of day, day of week, 

month of year, groupings of certain hours and/or days (e.g., waking/sleeping time, 

working from home, pet-sitting, vacation periods, holidays), and the like. Energy 

mode-based climate control profiles may specify settings that are based on criteria 

related to energy usage, such as energy saver mode, time of use (TOU) rates, 

current energy consumption, supply conditions (e.g., energy production by the DG 

118), peak energy consumption times, and the like. User preference-based climate 

control profiles may specify preferred settings for one or more users. Location

based climate control profiles may specify settings that are based on proximity of 

one or more users and/or current travel speed of the one or more users. Weather

based profiles may specify settings that are based on current and/or predicted 

weather conditions. The smart climate unit 104 may provide a "wizard" function for 

assisting the local user 138 to initially configure, program, and/or operate the smart 

climate unit 104. 

100221 In addition to providing the local control functionality described above, the 

controller 108 provides remote control of the smart climate unit 104, allowing a 

remote user 132 to remotely obtain analogous displays and control for the smart 

climate unit 104. The smart climate unit controller 108 is communicatively coupled 

to the communications network 126 such that the remote user 132 may utilize a 

conventional web browser 134 to remotely access and operate the smart climate 
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unit 104. For example, the remote user 132 may access a website 130 supported 

by the master controller 128 (or a server having access to the master controller 128) 

to access the smart climate unit 104 via a password protected portal. The remote 

user 132 may then execute control of the smart climate unit 104 as if the remote 

user 132 were local to the smart climate unit 104. For example, the remote user 132 

may perform initial configuration of the smart control unit 104 (e.g., utilizing the 

"wizard"), change current settings of the smart climate unit 104, create new or 

change existing climate control profiles for the smart climate unit 104, or similarly 

operate the smart climate unit 104. The remote user 132 may access the smart 

climate unit 104 in such a manner utilizing any suitable device that provides the web 

browser 134, such as a smart cell phone, a personal digital assistant, a personal 

computer, or the like. Additionally, the website 130 may support a plurality of smart 

climate units 104 deployed within other areas of the building 102 (e.g., different 

floors) or other buildings. 

[0023] The smart climate unit controller 108 further provides location-based 

climate control for the building 102 based on a location of one or more users. For 

example, the controller 108 may provide climate control for the building 102 based 

on a location of the remote user 132. In some embodiments, the smart climate unit 

controller 108 utilizes a position location device 136 as a proxy for determining a 

location of the remote user 132 and operating the climate control system 110 based 

on the determined location. The position location device 136 may be any device for 

locating people and/or assets, e.g., a cell phone, a global positioning system (GPS), 

a personal digital assistant, ON-STAR service, or the like. For example, the smart 

climate unit controller 108 may determine the location of the remote user's cell 

phone utilizing a global positioning satellite (GPS) receiver of the cell phone, cell

triangulation features of the cell phone, or the like. The smart climate unit controller 

108 may then drive the climate control system 110 to suitably adjust the temperature 

and/or humidity within the building 102 based on the determined location of the 

remote user 132. For example, the smart climate unit controller 108 may leverage 

existing site information, such as an address of the building 102, to control the 
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climate control system 110 based on the remote user's proximity to the building 102 

as well as speed of approaching the building 102. 

[0024] In order to determine appropriate climate settings for the building 102 

based on the location of the remote user 132, the smart climate unit controller 108 

may maintain one or more location-based climate control profiles associated with the 

remote user 132. For example, the location-based climate control profiles may 

specify that air conditioning be turned on when the remote user 132 (i.e., utilizing the 

position location device 136 as a user-proxy) is within a predefined distance of the 

building 102, that a certain temperature and/or humidity level be maintained when 

the remote user 132 is within the building 102, or the like. The smart climate unit 

controller 108 may additionally factor in travel speed of the remote user 132 in 

addition to the remote user's distance from the building 102 for suitably operating 

the climate control system 110. The smart climate unit controller 108 may also 

maintain location-based climate control profiles for additional users (such as the 

local user 138) and/or groups of users (such as a family group), utilizing 

corresponding cell phones/other wireless portable devices as proxies for the 

additional users. The smart climate unit 104 may utilize the location of each user at 

a particular time to affect settings. For example, if a wife is home alone, her 

personal climate control profile will prevail, while if one or more family members are 

home, a "family" climate control profile will prevail. 

1002s1 In addition to providing local and remote programming capabilities, the 

smart climate unit 104 also provides climate and/or energy consumption data, 

statistics, and/or reports both locally and remotely. For example, the smart climate 

unit 104 may provide reports of climate control statistics during pre-defined or user

defined periods (e.g., total hours cooling, total hours heating, or the like) and/or 

energy related statistics (e.g., energy saver mode hours, energy consumption for 

cooling, energy consumption for heating, or the like). Such data, statistics, and/or 

reports may be displayed via the user interface 106 and/or the web browser 134, for 

example, as bar charts, pie charts, in spreadsheet format, or the like, as well as 

stored for future use. In some embodiments, the smart climate unit 104 may be 

coupled to a local printer for printing out desired reports/statistics and/or may allow 
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for downloading of report data in various formats, such as Comma Separated 

Values (CSV) format, for further analysis. 

[0026] In some embodiments, the smart climate unit 104 may regulate energy 

consumption utilizing demand management. For example, based upon supply 

conditions, such as energy production by the DG 118, peak energy consumption 

times, time of use (TOU) rates, or the like, the smart climate unit 104 may optimally 

control the climate control system 110 for achieving a desired level of energy 

consumption (e.g., optimizing energy consumption versus cost), as well as control 

consumption decisions, energy storage decisions, or the like. Further, the smart 

climate unit 104 may additionally or alternatively control the climate control system 

110 based on externally generated requests to regulate energy consumption. For 

example, the smart climate unit 104 may receive a request from an electric company 

(e.g., communicated via the powerline or the communications network 126) to 

regulate energy consumption in order to assist with peak load balancing; the smart 

climate unit 104 may then control the climate control system 110 accordingly. 

Additionally, the smart climate unit 104 may access current and/or predicted 

weather-related information, for example at weather websites via the 

communications network 126, and/or comprise weather-related sensors, and utilize 

such information for controlling the climate control system 110. For example, the 

smart climate unit 104 may evaluate potential power generation by the DG 118 

based on current and/or predicted weather conditions and factor such information 

into establishing settings for the climate control system 110. The smart climate unit 

104 may further utilize weather-related information to "learn" timeframes for 

adjusting temperature and/or humidity within the building 102, for example, based on 

external weather conditions. The smart climate unit 104 may then factor in the 

learned timeframes when operating the climate control system 110, for example, 

during application of any of the climate control profiles. 

[0027] In some alternative embodiments, the appliances 114 may comprise one 

or more "smart" appliances that are controlled by the smart climate unit 104, for 

example, based on energy consumption, TOU rates, user proximity, or the like. 
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[0028] Figure 2 is a block diagram of a smart climate unit controller 108 in 

accordance with one or more embodiments of the present invention. The smart 

climate unit controller 108 comprises a transceiver 202 communicatively coupled to 

the DG controller 116. The transceiver 202 may utilize wireless (e.g., based on 

standards such as IEEE 802.11, Zigbee, Z-wave, or the like) and/or wired 

communication techniques for such communication. 

[0029] The transceiver 202 is further coupled to at least one central processing 

unit (CPU) 204, and the CPU 204 is additionally coupled to support circuits 206 and 

a memory 208. The CPU 204 may comprise one or more conventionally available 

microprocessors. Alternatively, the CPU 204 may include one or more application 

specific integrated circuits (ASIC). The support circuits 206 are well known circuits 

used to promote functionality of the CPU 204. Such circuits include, but are not 

limited to, a cache, power supplies, clock circuits, buses, network cards, input/output 

(1/0) circuits, and the like. 

[0030] The memory 208 may comprise random access memory, read only 

memory, removable disk memory, flash memory, and various combinations of these 

types of memory. The memory 208 is sometimes referred to as main memory and 

may, in part, be used as cache memory or buffer memory. The memory 208 

generally stores an operating system (OS) 210 of the smart climate unit controller 

108. The OS 210 may be one of a number of available operating systems for 

microcontrollers and/or microprocessors. In some embodiments where the smart 

climate unit 104 comprises a commercially available thermostat device, the OS 210 

may be a default OS of the thermostat device. 

[0031] The memory 208 may store various forms of application software, such as 

a smart climate unit control module 212 for operatively controlling the smart climate 

unit 104 as previously described with respect to Figure 1. Additionally, the memory 

208 may store data 214 related to the operation of the smart climate unit 104. Such 

data may include climate control profiles for operating the climate control system 

110 (e.g., profiles that are time-based, user location-based, user preference-based, 

or energy mode-based); archived statistics and/or reports for climate control data, 
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energy consumption/production data, and/or weather related data; learned climate 

control behaviors (e.g., timeframes for temperature and/or humidity adjustments or 

the like); and/or any other data related to the operation of the smart climate unit 104. 

Additionally, the data 214 may include data pertaining to the operation of the DG 

118, for example, for use in demand management control of the climate control 

system 110. 

[0032] Figure 3 is a block diagram of a DG controller 116 in accordance with one 

or more embodiments of the present invention. The DG controller 116 comprises a 

transceiver 302 communicatively coupled to the smart climate unit controller 108 as 

well as the communications network 126. The transceiver 302 may utilize wireless 

(e.g., based on standards such as IEEE 802.11, Zigbee, Z-wave, or the like) and/or 

wired communication techniques for such communication; in some embodiments, 

the DG controller 116 may be coupled to the communications network 126 via a 

commercially available router. 

[0033] The transceiver 302 is further coupled to at least one central processing 

unit (CPU) 304, and the CPU 304 is additionally coupled to support circuits 306 and 

a memory 308. The CPU 304 may comprise one or more conventionally available 

microprocessors. Alternatively, the CPU 304 may include one or more application 

specific integrated circuits (ASIC). The support circuits 306 are well known circuits 

used to promote functionality of the CPU 304. Such circuits include, but are not 

limited to, a cache, power supplies, clock circuits, buses, network cards, inpuUoutput 

(1/0) circuits, and the like. 

[0034] The memory 308 may comprise random access memory, read only 

memory, removable disk memory, flash memory, and various combinations of these 

types of memory. The memory 308 is sometimes referred to as main memory and 

may, in part, be used as cache memory or buffer memory. The memory 308 

generally stores an operating system (OS) 310 of the DG controller 116. The OS 

310 may be one of a number of available operating systems for microcontrollers 

and/or microprocessors, such as, but not limited to, but not limited to, SOLARIS from 

SUN Microsystems, Inc., AIX from IBM Inc., HP-UX from Hewlett Packard 
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Corporation, LINUX from Red Hat Software, Windows 2000 from Microsoft 

Corporation, and the like. 

[0035] The memory 308 may store various forms of application software, such as 

a DG control module 312 for operatively controlling the DG 118 (i.e., via the inverter 

122). Additionally, the memory 308 may store data 314 related to the operation of 

the DG 118, such as power production data or the like. The DG controller 116 may 

provide at least a portion of the data 314 to the smart climate unit controller 108 for 

use in operating the climate control system 110 as previously described. 

[0036] The master controller 128 (not shown) is a type of controller, analogous to 

the DG controller 116, which may contain additional elements, such as application 

software for managing a plurality of DGs 118 as well as application software for 

managing the website 130. 

[0037] Figure 4 is a depiction of a smart climate unit 104 in accordance with one 

or more embodiments of the present invention. The display interface 106 of the 

smart climate unit 104 comprises user controls 402 for adjusting settings of the 

smart climate unit 104. The user controls 402 may include buttons, knobs, touch 

screen features, or the like, for obtaining menus for operating the smart climate unit 

104, displaying climate control related information (e.g., TOU rates, external weather 

conditions, energy consumption, or the like), increasing or decreasing current 

temperature and/or humidity levels, creating climate control profiles, 

viewing/changing saved information (such as any of the data 214), and controlling 

other features of the smart climate unit 104. 

[0038] The display interface 106 additionally comprises a date/time display 404 

for displaying the current date and/or time; a climate status display 406 for 

displaying information related to the current climate of the building 102 as well as 

current settings, such as current temperature and/or humidity, target temperature 

and/or humidity, current operating mode (e.g., heat, air conditioning), or the like. 

[0039] The display interface 106 further comprises an energy mode display 408 

for displaying information related to the current energy mode (e.g., current mode is 
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normal or energy saver, current cost per kilowatt hour, or the like); a 

communications status indicator 410 for displaying the current status of the 

communications link, for example, to the DG controller 116; and an energy usage 

display 412 for displaying information pertaining to current energy consumption 

(e.g., power status is low/normal/high, cost per kilowatt hour, or the like). The 

display interface 106 may further comprise additional controls for operating the 

smart climate unit 104 and/or additional displays for presenting information related to 

the smart climate unit 104 as previously described. 

[0040] Figure 5 is a block diagram of a method 500 for smart climate control in 

accordance with one or more embodiments of the present invention. In some 

embodiments, such as the embodiments described below, a smart climate unit is 

located within a commercial or residential building for locally and/or remotely 

operating a climate control system (e.g., to control temperature, humidity, heat pump 

activity, or the like) of the building (e.g., the smart climate unit 104 within the building 

102 for driving the climate control system 110). The smart climate unit may further 

be coupled to a DG controller for receiving information pertaining to the operation of 

a DG that supplies power to the building, and the smart climate unit may utilize such 

information when operating the climate control system. Additionally, the DG 

controller may be coupled to a master controller, a remote user, or the like, via a 

communications network such as the Internet. 

[0041] The method 500 begins at step 502 and proceeds to step 504, where a 

user desires to access the smart climate unit. If the user is within the building, the 

user may locally access the smart climate unit and the method 500 proceeds to step 

506; alternatively, if the user is remotely located, the user may remotely access the 

smart climate unit and the method 500 proceeds to step 508. At step 506, the user 

may locally access the smart climate unit via a user interface of the smart climate 

unit, such as a touch screen display, buttons, knobs, or the like. Additionally or 

alternatively, the smart climate unit may be coupled to a separate display and/or 

input/output device, such as a personal computer, a personal digital assistant, or the 

like, for presenting a user interface to the user. 
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[0042] At step 508, the remotely located user may log in to the smart climate unit 

via a conventional web browser, for example as previously described with respect to 

Figure 1. The user may log in to the smart climate unit utilizing any suitable device 

that supports the web browser, such as a smart cell phone, a personal computer, a 

personal digital assistant, or the like. In some embodiments, the user may log in to 

the smart climate unit via a password protected portal. 

[0043] Once the user has accessed the smart climate unit locally at step 506 or 

remotely at step 508, the method 500 proceeds to step 510. At step 510, a 

determination is made whether the user is performing an initial configuration of the 

smart climate unit. If the result of the determination at step 510 is yes, the method 

500 proceeds to step 512 where the user performs the initial configuration. As part 

of the initial configuration, the user may manually set climate-related parameters to 

adjust current conditions (e.g., desired temperature, humidity) as well as generate 

one or more climate control profiles which may be stored within the smart climate 

unit for automatically operating the smart climate unit. Such profiles may specify 

climate control settings (e.g., preferred temperature, humidity, heat pump settings, 

and the like) based on criteria such as date/time, energy mode, user preference, 

user location, weather conditions, and the like. For example, time-based profiles 

may specify settings based on time of day, day of week, month of year, groupings of 

certain hours and/or days (e.g., waking/sleeping time, working from home, pet 

sitting, vacation periods, holidays), and the like. Energy mode-based profiles may 

specify settings that are based on criteria related to energy usage, such as energy 

saver mode, TOU rates, current energy consumption, supply conditions (e.g., 

energy production by a DG providing power to the building), peak energy 

consumption times, and the like. User preference-based profiles may specify 

preferred settings for one or more users. Location-based profiles may specify 

settings based on proximity of one or more users and/or current travel speed of the 

one or more users. Weather-based profiles may specify settings that are based on 

current and/or predicted weather conditions. 

[0044] The smart climate unit may provide a "wizard" functionality for assisting 

the user during the initial configuration as well as during subsequent operation. 
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Once the initial configuration of the smart climate unit is completed, the method 500 

proceeds to step 522.lf, at step 510, the result of the determination is no, the method 

500 proceeds to step 514. At step 514, the user may decide to change current 

settings of the smart climate unit and the method 500 proceeds to step 516; program 

the smart climate unit and the method 500 proceeds to step 518; or generate/access 

reports from the smart climate unit and the method 500 proceeds to step 520. The 

smart climate unit wizard may assist the user at any of the steps 516, 518, or 520. 

[0045] At step 516, the user may adjust any of the current settings of the smart 

climate unit, such as temperature, humidity level, heat pump operation, energy 

mode, or the like; additionally, the user may activate/terminate any of the climate 

control profiles. The method 500 then proceeds to step 522. 

[0046] At step 518, the user may create new or modify existing climate control 

profiles. The method 500 then proceeds to step 522. 

[0047] At step 520, the user may generate current data and/or reports, as well as 

access archived data and/or reports, related to the operation of the smart climate 

unit. Such data and/or reports may be presented as pie charts, bar charts, 

spreadsheets, or the like, and may include information pertaining to climate control 

statistics during pre-defined or user-defined periods (e.g., total hours cooling, total 

hours heating, or the like); energy related statistics (e.g., energy saver mode hours, 

energy consumption for cooling, energy consumption for heating, or the like); current 

and/or predicted weather conditions; learned climate control behaviors (e.g., 

timeframes for temperature and/or humidity adjustments or the like); and/or any 

other data related to the operation of the smart climate unit. Additionally, the user 

may obtain data and/or reports pertaining to the operation of a distributed generator 

(DG) that provides power for the building, for example, as related to the operation of 

the smart climate unit. 

[0048] The user may save generated data and/or reports within the smart climate 

unit; in some embodiments, the smart climate unit may be locally coupled to a 

separate storage device for storing data and/or reports and/or a printer for printing 

desired data and/or reports. The method 500 then proceeds to step 522. 
190905-1 14 
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[0049] At step 522, the smart climate unit controls the building's climate control 

system based upon the user's settings (i.e., manual settings and/or climate control 

profiles). In some embodiments, the smart climate unit may additionally regulate 

energy consumption utilizing demand management. For example, based upon 

supply conditions, such as energy production by a DG coupled to the building, peak 

energy consumption times, TOU rates, or the like, the smart climate unit may 

optimally control the climate control system for achieving a desired level of energy 

consumption (e.g., optimizing energy consumption versus cost). Further, the smart 

climate unit may additionally or alternatively control the building's climate control 

system based on externally generated requests to regulate energy consumption. 

For example, the smart climate unit may receive a request from an electric company 

(e.g., communicated via the powerline or the communications network) to regulate 

energy consumption in order to assist with peak load balancing; the smart climate 

unit may then control the climate control system accordingly. At step 524, a 

determination is made whether to continue. If the result of such determination is 

yes, the method 500 returns to step 514; if the result of such determination is no, the 

method 500 proceeds to step 526 where it ends. 

[0050] Figure 6 is a block diagram of a method 600 for location-based climate 

control in accordance with one or more embodiments of the present invention. In 

some embodiments, such as the embodiment described below, a smart climate unit 

(e.g., the smart climate unit 104) is located within a residential or commercial 

building for operating the climate control system (e.g., to control temperature, 

humidity, heat pump activity, or the like) of the building. The smart climate unit 

contains one or more location-based climate control profiles (e.g., the climate control 

profiles previously described) for automatically operating the smart climate unit 

based on pre-set preferences of one or more users who access the building. The 

smart climate unit may further be coupled to a DG controller for receiving information 

pertaining to the operation of a DG that supplies power to the building, and the smart 

climate unit may utilize such information when operating the climate control system 

[0051] The method 600 starts at step 602 and proceeds to step 604. At step 

604, the smart climate unit communicates with one or more position location devices 

190905-1 15 
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for determining locations of each applicable user. A position location device may be 

any device for locating people and/or assets, e.g., a cell phone, a global positioning 

system (GPS), a personal digital assistant, ON-STAR service, or the like. The smart 

climate unit obtains information from the position location device or devices, such as 

longitude and latitude coordinates, for determining the location of the one or more 

users. 

[0052] The method 600 proceeds to step 606, where the smart climate unit 

determines a current location for each applicable user based on the position 

information obtained from the position location device or devices. For example, a 

user's cell phone number may be entered as part of their location-based climate 

control profile. The smart climate unit may then obtain position information that 

identifies a current position of the user's cell phone, for example, based on a global 

positioning satellite (GPS) receiver of the cell phone, cell-triangulation features of 

the cell phone, or the like. The smart climate unit utilizes the positioning information 

to determine a current location of the cell phone as a proxy for the user's location. 

[0053] The smart climate unit may determine the user's location as an absolute 

position, e.g., a position based on longitude and latitude, other types of absolute 

coordinates, landmarks, or the like. Additionally or alternatively, the user's position 

may be determined as a relative position; for example, the user's distance from the 

building may be determined based on existing site information, such as an address 

of the building stored within the smart climate unit. As part of determining the user's 

current location, the smart climate unit may access databased information, such as 

addresses, information pertaining to landmarks, coordinates, or the like. 

[0054] The smart climate unit may additionally determine a travel speed of the 

user; for example, the smart climate unit may obtain the travel speed from the 

position location device, compute the travel speed based on position information 

obtained from the position location device, or determine the travel speed by other 

techniques. 

[0055] The method 600 proceeds to step 608. At step 608, location-based 

climate control profiles corresponding to the applicable users are accessed. The 
190905-1 16 
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location-based climate control profiles may be stored within the smart climate unit 

and/or external to the unit, and comprise desired climate settings (e.g., temperature, 

humidity, and/or heat pump control) for the users along with rules for operating the 

climate control system based on the locations of the users. For example, a first 

user's climate control profile may specify a preferred temperature and humidity 

setting, and may specify that the climate control system be activated to generate the 

desired temperature and humidity when the first user is within a certain number of 

miles of the building. 

[0056] The method 600 proceeds to step 610, where the smart climate unit 

correlates the accessed location-based climate control profile information with the 

current user locations for determining suitable operative control of the climate control 

system. In some embodiments, the smart climate unit may "learn" timeframes 

required to reach certain temperature and/or humidity levels within the building, for 

example, based on external and/or predicted weather conditions, and factor in such 

learned information when operating the climate control system. At step 612 the 

smart climate unit operates the climate control system accordingly to adjust the 

building's climate based on the user locations. The smart climate unit may 

continually coordinate information (e.g., location data, user travel speed data, 

location-based climate control profile date) for a plurality of users at a plurality of 

different locations to optimally control the climate control system based on each 

user's location and preferences. 

[0057] The method 600 then proceeds to step 614 where it ends. 

[0058] The foregoing description of embodiments of the invention comprises a 

number of elements, devices, circuits and/or assemblies that perform various 

functions as described. These elements, devices, circuits, and/or assemblies are 

exemplary implementations of means for performing their respectively described 

functions. 

[0059] While the foregoing is directed to embodiments of the present invention, 

other and further embodiments of the invention may be devised without departing 
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from the basic scope thereof, and the scope thereof is determined by the claims that 

follow. 
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CLAIMS: 

1. An apparatus for controlling climate within a building, comprising: 

a smart climate unit for (i) obtaining distributed generator (DG) 

information pertaining to operation of a DG that generates power for the building, 

and (ii) controlling at least one climate condition within the building based on at least 

one of the DG information, local input, or remote input. 

2. The apparatus of claim 1, wherein the smart climate unit controls the at least one 

climate condition based on at least one of a climate control profile or a location of a 

user. 

3. The apparatus of claim 2, wherein the climate control profile specifies at least 

one climate control setting based on at least one of time, energy mode, user 

preference, user location, or weather information. 

4. The apparatus of claim 2, wherein the smart climate unit controls the at least one 

climate condition based on a travel speed of the user. 

5. The apparatus of claim 2, wherein the smart climate unit determines the location 

of the user based on a position location device. 

6. The apparatus of claim 1, wherein the smart climate unit controls the at least one 

climate condition using demand management. 

7. The apparatus of claim 1, wherein the smart climate unit learns climate control 

information over time and uses the learned climate control information for controlling 

the at least one climate condition. 

8. The apparatus as in any of claims 1-7, further comprising the DG. 

9. A method for controlling climate within a building, comprising: 

190905-1 19 
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receiving distributed generator (DG) information pertaining to the 

operation of a DG that couples power to the building; 

determining at least one setting for controlling at least one climate 

condition within the building based on at least one of the DG information, local input, 

or remote input; and 

operating a climate control system of the building based on the at least 

one setting. 

10. The method of claim 9, wherein the at least one setting is determined based on 

at least one of a climate control profile or demand management. 

11. The method of claim 10, wherein the climate control profile specifies the at least 

one setting based on at least one of time, energy mode, user preference, user 

location, or weather information. 

12. The method of claim 9, further comprising determining a location of a user, 

wherein the at least one setting is determined based on the location. 

13. The method of claim 12, further comprising determining a travel speed of the 

user, wherein the at least one setting is further determined based on the travel 

speed. 

14. The method of claim 12, further comprising receiving position information 

corresponding to a position location device, wherein the location is determined 

based on the position information. 

15. The method of claim 9, further comprising learning climate control information 

over time, wherein the at least one setting is determined based on the learned 

climate control information. 
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ENERGY MANAGEMENT SYSTEM AND METHOD 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] 'lhe present application claims henefit of United States Provisional Patent 

Application Serial No. 61/255,678 entitled a "Proximity Based Home Energy Management 

System and Method", filed on October 28, 2009, and United States Provisional Patent 

Application Serial No. 61/235,798 entitled an "Alternative Energy Asset Management 

Syslem with Inlelligenl Data Framework Capabilities, filed on Augusl 21, 2009, and 

United Stales Provisional Palenl Application Serial No. 61/226,899 enlilled a "Congestion 

Detection, Curtailment, Storage, and Dispatch Module," filed on July 20, 2009, and United 

Stales Provisional Patent Application Serial No. 61/227,860 entitled a " Congestion 

Detection, Curtailment, Storage, and Dispatch Module," filed on July 23, 2009. 

Field of the Disclosure 

[0002] This disclosure relates generally to home systems, and more particularly to an 

energy management system and method. 

BACKGROUND 

[0003] Cuffenl energy management systems take a passive role to residential energy 

management. Por example, consumers lack energy awareness and are typically left with 

having to evaluate a monthly bill to determine how much energy was consumed. 

Additionally, consumers lack transparency into what the leading causes of energy 

consumption are at their residences. Some utility companies are providing energy display 

only technologies that will allow consumers to see what the current price of energy may 

be. However, such displays take a passive role to conservation, and leaving it up to the 

consumer to manually curtail their use. 

- 1 -
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[0004] In certain regions, information infrastructure is lacking to enable utility companies 

and customers to access real-time energy consumption. Por example, some regions have 

smart meters that are capable measuring and reporting consumption data. However, there 

is a lack of communication and analytical infrastructure to allow utility companies to 

analyze future demand and schedule energy production. For example, some utilities are 

providing demand response systems that react to load levels, and force curtailment on 

residential, industrial, and commercial customers. Such programs have not been well 

received as they typically inconvenience the end user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] It will be appreciated Lhal for simplicily and clarily of illuslralion, elemenls 

illustrated in the Figures have not necessarily been drawn to scale. For example, the 

dimensions of some of the elements are exaggerated relative to other elements. 

Embodiments incorporating teachings of the present disclosure are shown and described 

with respect to the drawings presented herein, in which: 

[0006] PIG. l illustrates a block diagram of an energy management system and energy 

transmission system according to an aspect of the disclosure; 

[0007] FIG. 2 illustrates a energy management system operable to manage energy at a site 

according lo an aspecl of Lhe disclosure; 

[0008] FIG. 3 illustrales a flow diagram of a method of managing energy al a sile 

according to an aspect of the disclosure; 

[0009] FIG. 4 illustrates a block diagram of a controller according to an aspect of the 

disclosure; 

[0010] FIG. SA illustrates a block diagram of a mobile device operable to be used with an 

energy managemenl syslem according lo anolher aspecl of lhe disclosure; 

- 2 -
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[0011] FIG. 5B illustrates a block diagram of an energy management user inte1face 

according to another aspect of the disclosure; 

[0012] FIG. 6 illustrates a block diagram of an energy management system according to 

another aspect of the disclosure; 

[0013] FIG. 7 illustrates an energy management user interface according to an aspect of 

the disclosure; 

[0014] PIG. 8 illustrates an energy management system interface operable to report 

energy usage and savings information according to a further aspect of the disclosure; 

[0015] FIG. 9 illustrates an energy management system interface operable to access and 

edit user and site information according to a further aspect of the disclosure; 

[0016] FIG. 10 illustrates an energy management scheduling user interface operable to 

schedule energy use at a residential site according to a further aspect of the disclosure; 

[0017] PIG. 11 illustrates an wireless thermostat user interface operable according to an 

aspect of the disclosure; 

[0018] FIG. 12 illustrates a block diagram of a wireless themrnstat according to a further 

aspect of the disclosure; 

[0019] FIG. 13 illustrates a block diagram of an energy network bridge according to a 

further aspect of the disclosure; 

[0020] FIG. 14 illustrates a block diagram of a demand response system according to a 

further aspect of the disclosure; 

[0021] FIG. 15 illustrates a block diagram of a aggregate demand schedule system 

according to a further aspect of the disclosure; and 
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[0022] FIG. 16 illustrates a flow diagram of a method of managing energy use at a 

residence according to a further aspect of the disclosure. 

[0023] The use of the same reference symbols in different drawings indicates similar or 

identical items. 

DETAILED DESCRIPTION OF DRAWINGS 

[0024] The following description in combination with the Figures is provided to assist in 

understanding the teachings disclosed herein. The following discussion will focus on 

specific implementations and embodiments of the teachings. This focus is provided to 

assist in describing the teachings and should not be interpreted as a limitation on the scope 

or applicability of the teachings. However, other teachings can certainly be utilized in this 

application. The teachings can also be utilized in other applications and with several 

different types of architectures such as distributed computing architectures, client/server 

architectures, or middleware server architectures and associated components. 

[0025] Devices or programs that are in communication with one another need not he in 

conlinuous communicalion wilh each other unless expressly specified otherwise. In 

addition, devices or programs lhal are in communication wilh one another may 

communicate direclly or indireclly lhrough one or more inlennediaries. 

[0026] Embodiments discussed below describe, in part, distributed computing solutions 

that manage all or part of a communicative interaction between network elements. In this 

context, a communicative interaction may be intending to send information, sending 

infom1ation, requesting information, receiving information, receiving a request for 

infom1ation, or any combination thereof. As such, a communicative interaction could be 

unidirectional, bidirectional, multi-directional, or any combination thereof. In some 

circumstances, a communicative interaction could be relatively complex and involve two 

or more network elements. Por example, a communicative interaction may be "a 

- 4 -



0234

WO 2011/011404 PCT/US2010/042589 

conversation" or series of related communications between a client and a server - each 

network element sending and receiving information to and from the other. The 

communicative interaction between the network elements is not necessarily limited to only 

one specific form. A network element may be a node, a piece of hardware, software, 

firmware, middleware, another component of a computing system, or any combination 

thereof. 

[0027] for purposes of this disclosure, an energy management system, network device, or 

any combination thereof can include any instrumentality or aggregate of instrumentalities 

operable to compute, classify, process, transmit, receive, retrieve, originate, switch, store, 

display, manifest, detect, record, reproduce, handle, or utilize any fmm of information, 

intelligence, or data for business, scientific, control, entertainment, or other purposes. For 

example, an energy management system, network device, or any combination thereof can 

include any combination of a personal computer, a PDA, a consumer electronic device, a 

media device, a smart phone, a cellular or mobile phone, a smart utility meter, an 

advanced metering infrastructure, a smart energy device, an energy display device, a home 

automation controller, an energy hub, a smart energy gateway, a set-top box, a digital 

media subscriber system, a cable modern, a fiber optic enabled communications device, a 

media gateway, a home media management system, a network server or storage device, an 

energy substation, a vehicle charging station, a renewable energy production device, a 

renewable energy control device, an energy storage management system, a smart. 

appliance, an HV AC system, a water pump, a heat pump, a hot water heater, a thermostat, 

an energy controller, an irrigation system, a lighting system, an alarm system, a smart. 

power outlet, an energy detection device, a power mcasmcmcnt device, a power 

measurement unit (PMU), an air handler, a wireless air damper, a humidity control system, 

a heat and motion sensing device, a smart power outlet, a switch router, wireless router, or 

other network communication device, or any other suitable device or system, and can vary 

in siLe, shape, performance, functionality, and price. 
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[0028] According to an aspect, an energy management system can include memo1y, one 

or more processing resources or controllers such as a central processing unit (C:PU) or 

hardware or software control logic. Additional components of the energy management 

system can include one or more storage devices, one or more wireless, wired or any 

combination thereof of communications ports to communicate with external devices as 

well as various input and output (1/0) devices, such as a keyboard, a mouse, pointers, 

controllers, and display devices. The energy management system can also include one or 

more buses operable to transmit communications between the various hardware 

components, and can communicate using wireline communication data buses, wireless 

network communication, or any combination thereof. 

[0029] As used herein, a wireless energy network can include various types and variants 

of wireless communication configurable to manage energy at a site, including associated 

protocols or enhancements thereto including, but not limited to, any combination or 

portion of, IEEE 802.15-based wireless communication, Zigbee communication, 

INSETEON communication, XlO communication protocol, Z-Wave communication, 

Bluetooth communication, WIFI communication, IEEE 802.11-based communication, 

WiMAX communication, IEEE 802.16-based communication, various proprietary 

wireless communications, or any combination thereof. 

[0030] As described herein, a flow chatted technique, method, or algorithm may be 

described in a series of sequential actions. Unless expressly stated to the contrary, the 

sequence of the actions and the party performing the actions may he freely changed 

without departing from the scope of the teachings. Actions may he added, deleted, or 

altered in several ways. Similarly, the actions may he re-ordered or looped. Further, 

although processes, methods, algorithms or the like may he described in a sequential 

order, such processes, methods, algorithms, or any combination thereof may he operable 

to he performed in alternative orders. Further, some actions within a process, method, or 

algorithm may he perfom1ed simultaneously during at least a point in time (e.g., actions 
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performed in parallel), can also be performed m whole, m part, or any combination 

thereof. 

[0031] As used herein, the tem1s "comprises," "comprising," "includes," "including, " 

"has," "having" or any other variation thereof, are intended to cover a non-exclusive 

inclusion. For example, a process, method, article, system, or apparatus that comprises a 

list of features is not necessarily limited only to those features but may include other 

features not expressly listed or inherent to such process, method, article, system, or 

apparatus. Further, unless expressly stated to the contrary, "or" refers to an inclusive-or 

and not to an exclusive-or. For example, a condition A or B is satisfied by any one of the 

following: A is true (or present) and B is false (or not present), A is false (or not present) 

and H is true (or present), and hoth A and H are true (or present). 

[0032] Also, the use of "a" or "an" is employed to describe elements and components 

described herein. This is done merely for convenience and lo give a general sense of lhe 

scope of the invention. This description should be read to include one or at least one and 

lhe singular also includes the plural, or vice versa, unless il is clear that it is meanl 

olherwise. For example, when a single device is described herein, more than one device 

may be used in place of a single device. Similarly, where more than one device is 

described herein, a single device may be substituted for that one device. 

[0033] Unless otherwise defined, all technical and scientific terms used herein have the 

same meaning as commonly understood by one of ordinary skill in the art to which this 

invention belongs. Although methods and materials similar or equivalent to those 

described herein can be used in the practice or testing of embodiments of the present 

invention, suitable methods and materials are described below. All publications, patent 

applications, patents, and other references mentioned herein are incorporated by reference 

in their entirety, unless a particular passage is cited. In case of conflict, the present 

specification, including definitions, will control. In addition, the materials, methods, and 

examples are illustrative only and not intended to be limiting. 
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[0034] To the extent not described herein, many details regarding specific materials, 

processing acts, and circuits are conventional and may be found in textbooks and other 

sources within the computing, electronics, and software arts. 

[0035] In accordance with an aspect of the disclosure, an energy management system is 

disclosed. The energy management system can include a database configured to store site 

report data received from a plurality of residential sites using a wireless home energy 

network at each site. According to an aspect, each residential site can include a thermostat 

acccssihlc to the wireless home energy network. The energy management system can also 

include a processor operably coupled Lo the database and configured Lo access the site 

report data, detect a current temperature set-point of the Lhennostal at a first residential 

site, and detect a first seasonal profile of the thermostat. The processor can also detect a 

current operating mode of a HV AC system operably coupled Lo the Lhennoslal, and 

delennine a thermostat schedule of the thermostat using the first seasonal profile and the 

current operating mode of the HV AC system. 

[0036] FIG. 1 illustrates a block diagram of an energy management system, illustrated 

generally at 100, according to an aspect of the disclosure. Energy management system 

100 can include an energy source 102 configured to generate energy that can be coupled to 

an energy transmission system 104 to satisfy a load or demand at a first site 106, second 

site 108, third site 110, or any combination thereof. Energy transmission system 104 can 

be configured to be coupled to one or more of first site 106, second site 108, third site llO, 

or any combination thereof. 

[0037] According to an aspect, first site 106 can include a distributed energy generation 

(DEG) asset 112. DEG asset 112 can include various types of energy producing assets 

such as a natural gas generator, fuel cell generator, solar array, solar concentrator, wind 

turbine generator, battery array, electric vehicle, hyrdo-powcr generator, any type of 
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generator, or any combination thereof capable of outputting energy to energy transmission 

system 104. 

[0038] According to a further aspect, second site 108 can include a virtual capacity 

generation (VCG) asset 114. VCG 114 can include an energy consumption device 

configured to reduce energy consumption or load placed on energy transmission system 

104 during various periods. For example, VCG asset 108 can include equipment located a 

commercial facility, industrial facility and the like. According to another aspect, second 

site 102 can include a retail center having energy consuming devices that can be managed 

to reduce energy consumption. In other forms, second site 108 can include a residential 

site having VCG assets that include energy consuming devices such as an HV J\C system, 

heat pump, hot water heater, lighting systems, entertainments systems, refrigerators, or 

any type of electricity consuming device or system, or any combination thereof. 

According to a further aspect, third site 110 can include a combination of a assets such as 

DEG asset 116 and a VCG asset 118. 

[0039] According to another aspect, first site 106 can he coupled to server 120 using an 

Internet or broadband connection 122. Second site 108 can be coupled lo server 120 using 

a second Internet or broadband connection 124. Third site 110 can be coupled lo server 

120 using a third Internet or broadband connection 126. Various other types of 

connections can also be deployed by energy management system 100 as needed or desired. 

[0040] According to another aspect, portions or combinations of energy transmission 

system 104 can be used within one or more markets such as ERCOT, Southwest Power 

Pool (SPP), California Independent system operator (CJ\ISO), Western Electric 

Coordinating Council (WECC), other grids or markets, future national or regional grids, 

operators, councils, or any combination or portions thereof can be accessed using energy 

management system 100. 
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[0041] According to a further aspect, energy management system 100 can utilize energy 

management information (EMI) to manage energy production, consumption, curtailment, 

load shedding, purchase decisions, demand response decisions, or any combination 

thereof. For example, EMI can include any combination of data sources such as real-time 

congestion data, energy transmission line operating conditions, syncrophasor data, firm 

owned alternative energy generator operating status, non-firm owned alternative energy 

generator operating status, locational marginal pricing data, congestion revenue rights 

data, energy storage capacity, stored energy output capacity, real time energy pricing data, 

historical energy pricing data, real time nodal demand data, historical nodal demand data, 

real time zonal demand data, historical zonal demand data, external market demand data, 

historical external market demand data, nodal price data, real time energy price data, real 

time energy demand data, historical energy demand data, historical energy price data, fim1 

owned alternative energy generator data, non-firm owned alternative energy generator 

data, est. fim1 owned alternative energy generator output schedule, estimated non-firn1 

owned alternative energy generator output schedule, macro environmental data, micro 

environmental data, real-time grid congestion data, historical grid congestion data, 

renewable energy credit infom1ation, carbon credit cap and trade pricing inforn1ation, 

fixed and variable costs for operating alternative energy generators, production tax credit 

(PTC) pricing information, investment tax credit (ITC) information, federal grant 

information, credit-to-grant comparison analysis data, PTC to ITC analysis data, interest / 

finance data for alternative energy generators, asset depreciation schedules, available solar 

and wind output capacity, distributed energy production scheduling data, feed-in tariff 

data, baseline energy generator data, load utilization data, transmission efficiency data, 

congestion right revenue data, priority dispatch data, federal renewable pottfolio standard 

(RPS) data, state renewable portfolio standard (RPS) data, net-metering data, current or 

forecasted % coal production data, current or forecasted % natural gas production data, 

current or forecasted % green house gas production data, current or future coal pricing 

data, cunenl or future natural gas pricing data, current or future oil pricing data, current or 
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future energy transmission pncmg data, forecasted transmission pnce setting events, 

virtual capacity data, historical site performance data, seasonal weather and performance 

data, aggregate scheduling demand data, collaborative demand response data, historical 

device consumption data, forecasted device consumption data, or any combination thereof. 

[0042] PIG. 2 illustrates an energy management system, illustrated generally at 200 and 

configured to be used at a site 202 according to an aspect of the disclosure. Site 202 can 

include a residential site, and industrial site, a manufacturing site, a commercial site, or 

any combination thereof. According to an aspect, energy management system 200 can 

include a server 204 located at a remote location that can be communicatively coupled to a 

network 206. According to a further aspect, site 202 can include a controller 216 capable 

of connecting to a wireless thermostat (TSTA'l') 208, an associated mohile device 210, one 

or more smart appliances 212, a distrihuted energy generating asset 214, or any 

combination thereof. In a form, controller 216 can establish a wireless energy network 

242 using a wireless communication described herein. Various comhinations of networks 

and variants thereof can also he deployed hy controller 216 to estahlish wireless energy 

network 242. 

[0043] According to a further aspect, mobile device 210 can communicate with controller 

216 using a WIFI or 802.11 based communicalion, Blueloolh communicalion, Zigbee 

communication, or various other wireless communication, or any combination thereof. 

According to a further aspect, mobile device 210 an communicate with an information 

network 240 using a subscriber based wireless data communication network such as a 30 

network, 40 network, EDGE network, a cellular network, WiMAX, other wireless data 

communication, or any combination thereof. According to a further aspect, site 202 can 

include a gateway 218 configured as a broadband gateway such as a DSL gateway, cable 

system gateway, fiber optic gateway, or any combination thereof. 

[0044] According to another aspect, energy management system 200 can include an 

advanced metering infrastructure (AMI) gateway 242 configured to communicate with a 
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smart metering device 250. Smart metering device 250 can include a utility or power 

company owned metering device and can be configured to communicate using a wireless 

network such as a cellular network, a mesh network, WiMAX network, or any 

combination thereof. According to an aspect, controller 216 can communicate with AMI 

gateway 242 using an AMI network 248 communicated by AMI gateway 242. 

[0045] According to a further aspect, energy management system 200 can include server 

204 configurable to include various energy management logic, modules, interfaces, 

database sources, or various combinations thereof to manage energy use at site 200. 

Server 204 can also include a processor 222 that can be configured as multiple processors 

having one or more processing cores as needed or desired, one or more databases 224 that 

can he internal or external to server 204, and memory 226 configurable to store data. 

According to an aspect, server 204 can he located in a single location however multiple 

locations, and server configurations including cloud computing, distributed computing, 

dedicated computing, or any combination thereof can he deployed. According to an 

aspect, controller 216 can include portions or all of server 204 and can deploy some or all 

of the capabilities of server 204. 

[0046] According to another aspect, server 204 can include a site interface 220 operable 

lo be coupled lo nelwork 206 and galeway 218 lo communicale dala between sile 202 and 

server 204. Server 204 can also include a mobile client interface 226 that can be coupled 

to a wireless telecommunications communication gateway such as a W AP gateway and 

the like. According to an aspect, mobile client interface 226 can communicate with one or 

more mobile devices 210, using information network 240 or another data network 

provided by a wireless telecommunications provider. Mobile client interface 226, mobile 

device 210, an information network 240, or various combinations thereof can include 

secure connection capabilities such as SSL connections or other carrier supported secure 

connection capabilities. Server 204 can also include an energy price monitor 228, a 

demand response module 230, an efficiency rating module 232, a proximity detection 
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module 234, a scheduling module 236, an energy savmgs module 238, a messagmg 

module 240, or any combination thereof. 

[0047] According to an aspect, energy price monitor 228 can be deployed by processor 

222 and can access EMI stored within database 224 or a remote data source to monitor 

energy pricing of site 202. 

[0048] According to an aspect, demand response module 230 can he deployed hy 

processor 222 and can access EMI stored within database 224 or a remote data source to 

manage demand response preferences and capabilities of site 202. 

[0049] According to an aspect, efficiency rating module 232 can be deployed by processor 

222 and can access EMI stored within database 224 or a remote data source to determine 

an efficiency rating, thermal response, virtual capacity capabilities, perfomiance data, or 

various other of site 202. 

[0050] According to an aspect, proximity detection module 234 can be deployed by 

processor 222 and can access EM! stored within database 224 or a remote data source to 

detect a location of mobile device 210 relative to site 202, and modify operating 

conditions of site 202 based on a proximity of mobile device 210 to site 202. 

[0051] According to an aspect, scheduling module 236 can he deployed hy processor 222 

and can access EMI stored within database 224 or a remote data source Lo schedule energy 

use or operations of one or more energy consuming devices al site 202. 

[0052] According to an aspect, energy savings module 238 can be deployed by processor 

222 and can access EMI stored within database 224 or a remote data source to determine a 

past or forecasted energy savings of site 202. In a fom1, server 204 can include user 

account login information at a utility company or energy provider that can enable a user to 

gain access to meter data. As such, energy savings module 238 can pull EMI data stored 

at a third party website, and output past or forecasted energy savings of site 202. 
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[0053] According to an aspect, messaging module 240 can be deployed by processor 222 

and can access EMI stored within database 224 or a remote data source to communicate 

messages. For example, messaging module 240 can use an email address, mobile device 

identifier, SMS gateway data, network device identifier data, IP address of controller 216, 

IP address of gateway 218, IP address of AMI gateway 242, or any combination thereof to 

communicate messages or other energy management information. 

[0054] According to a further aspect, energy management system 200 and controller 216 

can access consumption data at site 202 using AMT gateway 242. For example, controller 

216 can include a wireless communication module (not expressly illustrated in FIG. 2) 

such as a Zigbee communication module (e.g. 802.15.4), WIFI module, Bluetooth module 

or various other wireless modules, or any combination thereof. Controller 216 can include 

one or more profiles stored within a memory device (not expressly illustrated in FIG. 2) 

configured to include data that will enable controller 216 to join AMI gateway 242. For 

example, a profile can include various allributes to initiate or establish communication 

using one or more security levels as needed or desired. 

[0055] According to a further aspect, energy management system 200 can be used with an 

energy management application accessible or deployed by mobile device 210 or other 

computing device. Por example, the energy management application can be used to 

control TSTAT 208, one or more smart appliances 212 or various other devices at site 202. 

A user can access the energy management application using mobile device 210 or other 

computing device and read the cun-ent settings, operating conditions, or various other 

types of energy management infomrntion associated with site 202. For example, a user 

can view if TSTAT 208 and an associated HV AC system (not expressly illustrated in FIG. 

2) is on or off, a mode such as heat, A/C, or fan, or any combination thereof. In other 

forms, the user can use the energy management application to access multiple thennostats 

or zones at site 202. Although the energy management application has been described in 

the context of accessing TSTAT 208, it should be understood that other network devices, 
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smart appliances, lighting systems, or any other energy consuming or network accessible 

device or any combination thereof can be accessed using the energy management 

application. 

[0056] According to a further aspect, mobile device 210 can include a mobile device 

application that can upload location data to server 204, controller 216, TST AT 210, smart 

appliances 212, various other devices capable of receiving location data, or any 

combination thereof. For example, in a particular form mobile device 210 can report a 

current location using a location application program interface (API) of mobile device 

210, and can upload location data to server 204 using mobile client interface 226. Server 

204 can then deploy proximity detection module 234 to determine whether one or more 

operating conditions should he altered at site 202. For example, proximity detection 

module 234 can include rules hased logic to detem1ine if an operating condition of a 

resource at site 202 should he altered. For example, if a user is greater than two miles 

away from site 202, and is moving away from site 202, server 204 can generate a control 

action report to he communicated to site 202. For example, a control action report can 

include adjusting TSTAT 208 up a specific number of degrees relative hased on the 

distance and direction a user may he from site 202. 

[0057] According to a pa1ticular aspect, a user may have previously established an upper 

setting limit a user would like an internal temperature to reach at site 202 without having 

an associated IIV AC unit turning on. The upper setting limit can be sent to TST AT 208 

based on how far a user may be from site 202. A lower limit can be established for a 

heating unit as well. These limits can be entered using mobile device 210, a web-based 

user interface, or any combination thereof. 

[0058] According to another aspect, server 204 can characterize site 202 to detern1ine 

operating characteristics and pe1formance data of site 202 and associated energy 

consuming devices at site 202. For example, server 204 can use efficiency rating module 

232 to monitor performance data at site 202. Performance data can include measured 
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performance data detected by controller 216, performance specifications of an energy 

consuming device that can be based on a model number or other identification data of the 

device, the size or square footage of site 202, efficiency improvements or specifications of 

site 202, various other EMI data, or any combination thereof. As performance of an 

energy consuming device may be detected, an energy alert can be sent using messaging 

module 240. In another form, an energy alert can be sent to a third party to initiate a 

service call at site 202. For example, one or more third parties may subscribe to a service 

to buy leads based on an energy consuming devices perforn1ance eroding. Server 204 can 

include a lead generation module (not expressly illustrated in FIG. 2) that can be 

communicated using messaging module 240 to a subscriber such as a service company, 

appliance provider, and the like. 

[0059] In another form, performance data can be used to determine when to adjust an 

operating condition of an energy consuming device based on a schedule, proximal location 

of the user and mobile device, in response to a demand response event, in response to a 

consumer setting of a desired operating condition based on an energy savings mode (e.g. 

low, med, high), or any combination thereof. 

[0060] According to a patticular aspect, controller 216 can be configured as a plug-device 

that can be plugged directly to a wall socket or other power receptacle and can include 

various components (not expressly shown in FIG. 2). Controller 216 can also include a 

network interface or Ethernet port, one or more USB interfaces or mini-USB interfaces, an 

SDIO slot, additional data or plug interfaces, or any combination thereof. Controller 216 

can include an internal or external AC, DC, AC to DC converter power module, or any 

combination thereof to power controller 216. According to an aspect, controller 216 can 

be provided as a small forn1 factor unit to allow for easy installation, use, and discretionary 

placement. For example, controller 216 can include a plug computer based on Marvell 

Corporation's Kirkwood ® microprocessor, Part Number 6281 and associated 

components. In another forn1, controller 216 can include a plug computer including 
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specifications described in "Sheeva Plug Development Kit Reference Design", version 

1. 1, and previous versions which are herein incorporated by reference. Other processors 

having various other speeds and supporting components can also be used. According to an 

aspect, controller 216 can include various buses that can be used to install one or more 

wireless modules. For example, controller 216 can include a UART bus inte1face that can 

be used to interface a Zigbee module, WIFI module, Bluetooth Module, various other 

modules or combinations thereof. Various other buses can also be used including but not 

limited to a USE bus, a SPI bus, an SDIO bus, a mini-USE bus, or any combination 

thereof. Controller 216 can include buses that can be located internal or external to a 

housing of controller 216. 

[0061] According to an aspect, energy management system 200 can include one or more 

network devices, such as TSTAT 208, smart appliances 212, or various other network 

devices installed at a residential site such as a home or residence. Controller 216 can 

establish a wireless energy network 242 capable of communicating with a network device 

at site 202. Energy management system 200 can also include server 204 disposed 

remotely from site 202 and capable of generating a control action report to control the 

network device. Controller 216 can also he located at site 202 including a residential site. 

Controller 202 can be in communication with server 204. According to an aspect, 

controller 202 can establish initiate a plurality of operating status requests of the network 

device, and receive device data in response to at least one of the operating status requests. 

Controller 202 can further generate a site report including the device data, and initiate a 

communication of the site report to server 204. During the communication of the site 

report from controller 202 to server 204, controller 202 can detect an availability of a 

control action report at server 202 in conjunction with the communication of the site 

report. As such, a secure connection can be initiated from site 202 to communicate site 

reports and receive conlrol action reports without having to have server 204 initiate a 

communication with site 202. 
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[0062] According to another aspect, server 202 can generate control action report prior to 

a site report upload, in association with a site report upload, or any combinations thereof. 

For example, one or more control action reports can be generated and queued in advance 

of a site report upload. In other forms, a control action report can be generated during a 

site report upload. In yet another form, a control action report can be generated in 

response to infomiation uploaded within the site report. As such, various combinations of 

control action report generation techniques can be deployed as needed or desired. 

[0063] According to an a._,pect, energy management system 200 can be used to generate a 

conlrol aclion reporl in response to a distance mobile clienl 210 may be from site 202. For 

example, site 202 can include a network device, such as TST AT 208, joined lo wireless 

energy network 242. According to an aspecl, controller 216 can be configured to establish 

wireless energy nelwork 242 using a wireless mesh nelwork and initiate a plurality of 

operaling slalus requesls. For example, conlroller 216 can access TSTAT 208 using 

wireless energy network 242 at a first operating status request interval. Controller 216 can 

be used to generale a site report lhat can include device dala of TST AT 208 al a site report 

interval. According to an aspect, a site report interval can be the same interval as the first 

operaling slatus requesl inlerval. In olher forms, each inlerval can be different For 

example, the first operating status report request interval can be sel to thirly seconds and 

the site report interval can be set to sixty seconds. As such, two cycles of data can be 

acquired. Various combinations of intervals can be used as desired. 

[0064] According to a further aspect, controller 216 can initiate a communication of site 

report to a remote server such as server 204 using gateway 218. For example, gateway 

218 can include a residential broadband connection 206 capable of establishing a secure 

gateway connection between site 202 and server 204 using a public communication 

network. According to an aspect, residential broadband connection 206 does not include a 

cellular communications based network. 
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[0065] In another fom1, control data can be provided in response to a detection of a travel 

direction and a distance between mobile device 210 having location reporting device, and 

site 202. For example, as a user of mobile device 210 is moving away from site 202, 

server 204 can detect a direction and distance mobile device 210 may be from residential 

site 202. Server 204 can then determine if a control action should be generated. For 

example, as mobile device 210 moves away from residential site 202, TST AT 208 setting 

can be adjusted up during a warm or summer season (or down during a cold or winter 

season) to reduce energy consumption. Other network devices can also be adjusted as 

needed or desired. 

[0066] According to a further aspect, energy management system 200 can use energy 

pricing monitor 228 Lo generate a control action report. For example, energy pricing 

monitor 228 can be configured to detect energy pricing within an energy market, and 

initiate curtailing use of a network device, such as TSTAT 208, smart appliance 212, other 

network devices al site 202, or any combination thereof. For example, energy pricing 

monitor 228 can oulput a control action report in response Lo an unfavorable pricing 

condition, and further upon the detection of a travel direction and a distance between 

mobile device 210 and sile 202. In another fonn, energy pricing monitor 228 can also 

iniliale use of one or more network devices al site 202 in response Lo a favorable pricing 

condition, and a detection of a travel direction and a distance between mobile device 210 

and residential site 202. In this manner, a user's travel direction, distance, and current 

energy pricing within a market can be used to determine how energy consumption can 

occur at site 202. 

[0067] According to a further aspect, energy management system 200 can also use 

demand response module 230 to detect a demand response condition and respond 

accordingly. For example, demand response module 230 can be used to detect a grid 

condition favorable to a demand response event and detect a profile preference setting of 

an user or site manager of site 202. For example, a user or site manager can set a profile 
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to always participate, not participate, or have a request sent to collaborate on whether to 

participate. Other profile settings can also be used such as determining an economic or 

monetary value to a user or site manager if participating in a demand response event. For 

example, a favorable grid condition can include an increase in the price of energy due to 

an undersupply of energy within an energy transmission system or market (not expressly 

illustrated in FIG. 2). In another form, a favorable condition can include an oversupply of 

energy purchased by an energy provider of site 202. Additionally, a high demand pe1iod 

can be detected and the oversupply of energy can be increased using a demand response 

event In another form, a favorable grid condition can include a time interval when 

transmission pricing to use an energy transmission system may be determined. As such, 

an energy provider would receive an economic benefit from reducing load when the 

transmission rate or rate for using transmission lines would be detennined. V aiious 

combinations of favorable grid conditions can be detected as needed or desired in 

association with determining a demand response event to curtail energy use at site 202. 

[0068] According to an aspect, energy management system 200 can use demand response 

module 230 configured to detect an energy capacity of site 202 having a residence. For 

example, demand response module 230 can detect a grid condition favorable to a demand 

response event, and can also detect a preference of an resident or owner of the residence to 

participate in demand response events. Demand response module 230 can also determine 

an energy capacity of site 202 using historical device consumption data received in a site 

report, and forccastcd device consumption data. Control data can then be generated to alter 

an operating condition of the network device in response to the grid condition and the 

preference of the owner and the energy capacity of site 202. 

[0069] According to a further aspect, server 204 can dctcnninc an energy capacity of site 

202 using device data received in association with site reports received from site 202. For 

example, site report data can be used with efficiency rating module 232 to determine a 

virtual generation capacity or energy reduction capacity of site 202. Upon detecting an 
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available capacity, demand response module 230 can output a curtailment action to be 

used within a control action report to be communicated to site 202. For example, a 

curtailment action can include an updated control data to alter a current operating 

condition of one or more network devices connected to wireless energy network 242 at 

site 202. 

[0070] According to a further aspect, controller 216 can be configured to detect a new set

point value within a control action report, and identify TST AT 208 to be adjusted to the 

new set-point value. In some forms, multiple wireless thermostats can be accessed via 

wireless energy network 242 and adjusted as desired. Controller 216 can communicate a 

different set-point values to each of the wireless thermostats. Controller 216 can initiate 

an outputting of new set-point values to TSTAT 208 and others using wireless energy 

network 242. 

[0071] According to an aspect, energy management system 200 can use proximity 

deleclion module 234 to delect a distance mobile device 210 may be from sile 202 

including a residential sile. For example, proximiLy deLecLion module 234 can access 

location data stored within database 224 and provided by mobile device 210 using mobile 

clienl inlerface 226. Proximity delection module 234 can further delecl mobile device 210 

within a first zone (e.g. less Lhan one (1) mile from the sile, less Lhan three (3) miles from 

site, greater than five (5) miles from site, etc.). Proximity detection module can further 

detect a current thermostat setting of TST AT 208, and an indoor temperature detected at 

site 202 and communicated within a site data rep01t communicated from site 202. 

Proximity detection module 234 can then determine a percentage adjustment to adjust a 

current setting of TSTAT 208, and output the percentage adjustment as a new set-point 

value to be used within a control action report. For example, if mobile device 210 can be 

detect as being greater than three (3) miles from site 202, TSTAT 208 can be adjusted to 

within 75% of the maximum setting in a summer season, or minimum setting in a winter 

season. As such, a site 202 can be managed based on a user's proximity to a site, which 
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zone a user may be located in, and cunent seasonal schedule or setting being used at a site 

202. 

[0072] According to another aspect, energy management system 200 can include TST AT 

208 configured as a wireless thermostat capable of joining wireless energy network 242 

operable as a wireless home energy network. According to an aspect, TST i\ T 208 can be 

configured to not include an enabled local programming schedule configured to control an 

HV AC system of site 202. For example, TSTAT 208 can include sufficient memory to 

store a set-point value, but may be not include scheduling capabilities at TSTAT 208. As 

such, a simplified user interface of TSTAT 208 can be deployed. For example, if TSTAT 

208 includes a scheduling feature, energy management system 200 can be used to disable 

the scheduling feature located at 'l'S'l'AT 208. As such, 'l'STA'I' 208 can he considered a 

non-programmable them1ostat capable of connecting to wireless energy network 242, and 

set-point values or other control actions can he received using wireless energy network 

242. In this manner, scheduling use of 'l'STAT 208 can he provided using on-line or weh 

application hased scheduling tool. 

[0073] According to a further aspect, controller 216 can he further configured to initiate 

joining TSTAT 208 Lo wireless energy nelwork 242 using a unique idenlifier of TSTAT 

208. A unique idenlifier of TSTAT 208 can be received from server 204 and a local 

schedule and or scheduling capabilities of TSTAT 208 can be disabled. In this manner, an 

overall design complexity of a thermostat can be reduced and scheduling capabilities can 

be provided using a schedule created within a network environment and output by 

controller 216, server 204, mobile device 210, or any combination of sources capable of 

providing schedule infomiation or control action data to TSTAT 208. 

[0074] According to another aspect, energy management system 200 can also use 

scheduling module 236 to schedule use of a network device located at site 202 and capable 

of connecting to wireless energy network 242. Additionally, multiple user schedules can 

be stored within database 224 and used by site 202. For example, scheduling module 236 
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can be used to detect a first user schedule accessible to controller 216. The first user 

schedule can include a first schedule event configured to alter an operating condition of a 

network device such as TST AT 208, smart appliance 212, or other energy consuming 

network devices. According to an aspect, the first user schedule can be operably linked to 

mobile device 210 having a location detection device. The first user schedule can be used 

or not used based on a distance mobile device 210 may be from residence 202. In this 

manner, as user returns to residential site 202, a user schedule can be activated and used. 

[0075] According to another aspect, energy management system 200 can include a second 

user schedule accessible to controller 216. For example, a second user schedule can 

include scheduling data to schedule a second schedule event configured to alter an 

operating condition of a network device at site 202. The second user schedule can he 

operahly linked to a second mohile device having a location reporting device (not 

expressly illustrated in FIG. 2). For example, the second user schedule can he used or not 

used hased on a distance a second mohile device may he from site 202. In another fom1, 

mohile device 210 may not he located at site 202, hut a second mohile device may located 

he at site 202. In this form, a second user schedule may he based on detecting the second 

mobile device located at site 202. According to an aspect the second user schedule can he 

disabled when the second user leaves the site 202 and a proximity mode can be enabled. 

According to a further aspect, a second user schedule may not be opcrably linked to any 

mobile device. As such, controller 216 can use a second user's schedule to schedule events 

in response to a detection of mobile device 210 being a distance away from residential site 

202. In this manner, multiple user schedules and proximity control of energy use can be 

deployed at a common site. 

[0076] According to an aspect, energy management system 200 can also include controller 

242 capable of detecting advanced metering infrastructure (AMI) wireless network 248 

output by smart metering device 250. For example, smart metering device 250 can 

include, or can be coupled to, AMI/ Gateway 242 capable of outputting AMI wireless 
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network 248. In other forms, smart metering device 250 can be configured to output AMI 

wireless network 248 directly. 

[0077] According to another aspect, controller 216 can be configured with a 

communication interface (not expressly illustrated in FIG. 2) to enable joining AMI 

wireless network 248. In this manner, controller 216 can gain access to AMI wireless 

network 248 to receive AMI data. In a further aspect, controller 216 can use the AMI data 

to alter an operating condition of a network device at site 202, output AMI data using a 

display of a network device, communicate AMI data to server 204, or any combination 

thereof. According to a further aspect, controller 216 can communicate the AMI data with 

site report data as a site report to server 204. As such, AMI data and site rep01t data can 

he used at server 204. 

[0078] According to a further aspect, controller 216 can connect to AMI wireless network 

248 al a firsl securily level, and alter an operaLing condition of a nelwork device connecLed 

Lo wireless energy nelwork 242 al a second security level. According lo an aspect, 

wireless energy nelwork 242 can be deployed al Lhe same security level as AMI wireless 

nelwork 248, can be deployed al a different security level than AMI wireless network 248, 

or any combination thereof. 

[0079] According to a further aspect, a user or site profile can be used to enable use of 

control actions initiated or received by AMI wireless network 248. Por example, a site 

manager or user can establish a profile setting to enable or disable a utility company to 

alter an operating condition of a network device at a residence. As such, controller 216 

can access a profile setting prior to connecting to AMI wireless network 248, enabling use 

of a control action received using the AMI wireless network 248, or any combination 

thereof. In other forms, controller 216 can access server 204 to detect profile settings. 

[0080] According to another aspect, energy management system 200 can also include 

controller 216 configured to communicate using a Zigbee network and a WIFI network. 
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For example, controller 216 can include a ZigBee enabled communication device (not 

expressly illustrated in FIG. 2) capable of initiating wireless energy network 242 at site 

202 that includes a residential site. Controller 242 can also include a WIFI enabled 

communication device (not expressly illustrated in FIG. 2) capable of initiating WIFI 

network 244 operable to be coupled to mobile device 210 that may be WIFI enabled, or 

other WIFI enabled devices, systems, or any combination thereof. 

[0081] According to a further aspect, controller 216 using WIPI network 244 can be used 

to alter an operating condition at site 202 in response to detecting mobile device 

establishing or losing a WIFI connection to WIFI network 244. For example, a user 

schedule can be enabled when a WIFI connection of mobile device 210 can be detected, 

and an operating condition of one or more network devices connected to wireless energy 

network 242. As mobile device 210 leaves site 202, an operating condition of one or more 

network devices can he altered upon a detection of a WIFI connection of mobile device 

210 to WIFI network 244 being lost. 

[0082] According to an aspect, mobile device 210 can communicate with controller 216 to 

access site data, site reports, control action data, AMI data, or various other types of EMI 

data available using WIFI network 244. According Lo an aspect, mobile device 210 can 

initiate control actions, control action reports, or combinations thereof that can alter an 

operating condition of a network device coupled to wireless energy network 242. 

According to a further aspect, 

[0083] According to another aspect, controller 216 configured with a WIFI 

communication device can enable a connection to a home computer system, laptop 

computer, Netbook, home server, IPAD®, home automation system, router, or other WIFI 

enabled system or devices (not expressly illustrated in FIG. 2), or any combination 

thereof. For example, a user can use an IPAD to access controller 216. Using WIFI 

network 244 and wireless energy network 242, a user can receive operating status 

infom1ation, initiate control actions of network devices, schedule energy use, or various 
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other energy management activities. In some forms, controller 216 may not have access to 

network 206. Controller 216 can include portions or all of the capabilities of server 204 to 

schedule energy use, generate scheduling data, access site data, generate control action 

data, or any combination thereof. As such, in some instances network 206 may not be 

established (e.g. in a new construction site, etc.), or if a network failure or an absence of 

network availability occurs, a user can access network devices at site 202 and manage 

energy use. 

[0084] According to another aspect, controller 216 can detect when mobile device 210 

connects to WIFI network 244 and alter an operating condition of a network device 

coupled to wireless energy network 242. For example, as mobile device 210 moves or 

transitions away from site 202, controller 216 can detect a signal loss and alter an 

operating condition at site 202. According to an aspect, controller 216 can include control 

action data to he used upon detecting a signal loss. In other forms, controller 216 can 

report the signal loss to server 204 within, or external to a site report. Server 204 can then 

detem1ine a control action (if any) in response to a reporting of the WIFI signal being lost. 

[0085] According to a further aspect, server 204 can initiate a text message using 

messaging module 240 Lo be senl Lo mobile device 210. User of mobile device 210 can 

Lhen view Lhe Lexl message and respond Lo aller an operaling condiLion al sile 202. For 

example, a user can place site 202 in proximity mode which will enable an energy 

efficiency schedule associated with the user. In other forms, a user can access an energy 

management application accessible to mobile device 210 and alter an operating condition 

at site 202. Various combinations of messaging communications (e.g. SMS text, email, 

social network messaging, social network postings, etc.), message content, and vaiious 

combinations thereof can be used to inform a user of mobile device 210 that an operating 

condition can be altered in response to mobile device 210 not being connected to a WIFI 

signal at site 202, a detection of mobile device 210 being a distance from site 202 using 

location detection, or any combination thereof. 
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[0086] According to another aspect, controller 216 can also connect to mobile device 210 

using WIPI network 244 and communicate information using mobile device 210 and 

information network 240. For example, mobile device 210 can connect to information 

network 240 which can be a wireless subscriber based information network. Mobile 

device 210 can receive energy management infomrntion from an infom1ation source 

accessible to information network 240. According to an aspect, mobile device 210 can 

include a mobile energy management application that can be used to access server 204 or 

other information source(s). Mobile device 210 can be used to upload information such as 

a site report, network device data, operating statuses, or various other types of information 

that can be obtained at site 202 using wireless energy network 242. According to a further 

aspect, mobile device 210 can receive information such as control action reports, control 

data, environmental data, scheduling data, user profile data, network device profile data, 

Zigbee hased profile data, WIJ-il data, configuration data, network device data updates or 

fim1ware updates, controller data updates or fim1ware updates, or various other types of 

EM! data or any combination thereof that can he communicated to mohile device 210 

using information network 240. Mohile device 210 can then communicate received 

information to controller 216 using WIJ-il network 244. Controller 216 can use the 

received information to manage energy use at site 202. 

[0087] According to a further aspect, controller 216 can be configured to request profile 

data, profile updates, network device updates, or any combination thereof of a network 

device using WIFI network 244, wireless AMI network 248, network 206, or any 

combination thereof. For example, controller 216 can detect a Zigbee enabled network 

device at site 202. Controller 216 can identify unique identifier of the Zigbee enabled 

network device, and request a profile of the Zigbee enabled network using WIFI network 

244. For example, mobile device 210 can request a Zigbee profile using information 

network 240. In another form, a home computer, laptop computer, IPAD® etc. can 

request the Zigbee profile using network 206. In another form, controller 216 can access 
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wireless AMI network 248 to request a Zigbee profile. As such, controller 216 can be 

configured to request profile data, profile updates, network device updates, various other 

types of infom1ation to manage network device, or any combination thereof of a network 

device using one or more networks accessible to controller 216. 

[0088] According to a further aspect, controller 216 can be incorporated into a network 

device. For example, controller 216 and TSTAT 208 can be combined into the same unit. 

Controller 216 can also include an 802.15.4 based wireless communication device (not 

expressly shown in FIG. 2) operable to establish wireless energy network 242. Controller 

216 can also include an 802.11 based wireless communication device (not expressly 

shown in FIG. 2) operable to communicate with mobile device 210. Using the 802.11 

based wireless communication device, controller 216 can communicate with gateway 218 

having a residential broadband wireless router capable of establishing an 802.11 based 

wireless communication network at site 202. In this manner, combining controller 216 

and TSTAT 208 can lead to a reduction in the number of separate devices deployed at site 

202. 

[0089] According to a further aspect, controller 216 can include a processor (not expressly 

illustrated in FIG. 2) configured to deploy a web server capable of enabling web services. 

For example, controller 216 can connect to WIFI network 244 and a computer system at 

site 202. The computer system can include a browser configured to access an IP address 

of the web server of controller 216 to manage one or more network devices coupled to 

wireless energy network 242. In a particular form, controller 216 can include a scheduling 

tool configured to be output by the web server and accessible using WIFI network 244. 

According to a further aspect, controller 216 can be coupled to mobile device 210 and 

controller 216 can be configured to enable access to a subscriber based wireless 

infom1ation network 240 using a connection to the 802.11 based wireless communication 

device of controller 216. 

- 28 -



0258

WO 2011/011404 PCT/US2010/042589 

[0090] FIG 3 illustrates a method of managing energy at a site according to an aspect of 

the disclosure. Portions or all of the method of PIG. 3 can be used with portions or all of 

the energy management systems, devices, or apparatuses disclosed herein, or any other 

type of system, controller, device, module, processor, or any combination thereof, 

operable to employ all, or portions of, the method of FIG. 3. Additionally, the method can 

be embodied in various types of encoded logic including software, firmware, hardware, or 

other forms of digital storage mediums, computer readable mediums, or logic, or any 

combination thereof, operable to provide all, or portions, of the method of FIG. 3. 

[0091] The method begins generally at block 300. At decision block 302, the method 

deLecLs wheLher an energy nelwork has been established. For example, a wireless energy 

nelwork can be eslablished and can include one or more networks Lhat can be used to 

manage energy use at a site. According to an aspecl, a wireless energy network can be 

established using a wireless enabled conLroller located al a residence. At decision block 

302, a delection of an energy network, AMI enabled network, WIFI enabled network, 

Zigbee enabled network, WiMAX network, or any other type of energy network, or any 

combination thereof can be detected. If al decision block 302, one or more networks may 

nol be delecled, Lhe method can proceed lo decision block 304. Al decision block 304, the 

method can detect if there is an AMI nelwork available. If al decision block 304 there is 

an AMI network available, the network can proceed to block 306 and the AMI network 

can be joined. For example, the AMI network can include a specific protocol and security 

level to establish communication or allow a joining of the network. For example, the AMI 

network may require an encryption key-based security that can require specific keys, 

certificates, etc. to enable access. According to another aspect, the AMI network may 

include a smart grid based security described in Smart Grid standards. As such, various 

combinations of joining the AMI network can be deployed. Upon joining the AMI 

network, the method can proceed to decision block 308. 
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[0092] In some forms, an AMI network may be available and the method can be modified 

to determine whether to join the AMI network. If at decision block 304, an AMI network 

may not be detected (or may not be joined), the method can proceed to decision block 308. 

J\t decision block 308, the method can detect if a WIFI network (e.g. 802.11 based 

network) may be available. If a WIFI network is not detected or is not available, the 

method can proceed to block 310 and a WIFI network can be established. For example, a 

controller, network device, smart appliance, or various other types of energy consuming 

devices can include a WIFI communication device capable of initiating a WIFI network. 

J\s such, at block 310 a WIFI network can be established and the method can proceed to 

block 312. If at decision block 308 a WIFI network exists, or if a WIFI network should 

not he established, the method can proceed to block 312. In some fom1s, an additional 

WIFI network can he established at block 310 and the method can be modified to allow a 

bridging between the two WIJ-il networks. 

[0093] According to an aspect, at block 312 an energy network can be established to 

manage one or more network devices. For example, an energy network can include a 

wireless energy network that is based on a Smart Grid standards and protocols such as a 

Zigbee based protocol. Various other types of communication can also be used lo 

establish an energy network. An energy network can be established by outputting a 

wireless network at a site to enable a network device to join the energy network. 

[0094] Upon establishing an energy network, the method can proceed to block 314 a 

network device capable of connecting to the energy network can be detected. For 

example, a network device can include a Zigbee enabled communication device capable of 

joining a Zigbee enabled energy network. A unique identifier of the network device can 

be detected and a profile can be obtained at block 316. In some forms, a unique identifier 

can be previously obtained by a controller deploying the energy network. For example, a 

unique identifier can be obtained from a server accessible to a controller, via a WIFI or 

other network accessible to a controller, or any combination thereof. In other forms, an 
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external information source can be capable of providing a unique identifier, or a list of 

unique identifiers to identify a valid network device that can be joined to the energy 

network. A controller can then use the unique identifier, and the profile, to establish or 

join the network device to the energy network. 

[0095] In another form, a profile of a network device may not be immediately available, 

or may have been revised. As such, a profile can be obtained using a WIFI network, an 

AMI network, an Internet or broadband network, or any combination thereof. For 

example, a unique identifier, a model number, a serial number, a device class identifier, or 

any combination thereof that can be communicated to an external source or infommtion 

network to obtain a profile can be used. A profile can then be identified and used to join 

the network device to the energy network. 

[0096] According to a further aspect, obtaining a profile at hlock 316 can include 

iniLiaLing a requesl using a conLroller and an inforrnaLion nelwork accessible Lo a mobile 

device capable of communicating with a WIFI network al a site. For example, a profile 

can be provided by connecting a mobile device Lo a wireless infonnation network such as 

a 3G dala network, 4G data network, or olher subscriber based wireless information 

network. The mobile device and then communicate the profile Lo the controller using the 

WIFI network al the site. The controller can then receive the profile and use al least a 

portion of the profile within the energy network. 

[0097] According to an aspect, upon obtaining a profile, the method can proceed to block 

318 and the network device can be joined to the energy network. For example, the 

network device can be joined at a security level that is different than required by an AMI 

network, or other secure network. In some fom1s, the network device can be joined to 

multiple networks or combination of networks while joined to the energy network. In 

other forms, the network device can be joined to only the energy network. In still other 

forms, an AMI network connection can be established to enable an AMI network to access 

the network device, and the network device can unjoin or disconnect the AMI network and 
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join the energy network. In another form, information received from the AMI network 

can be used to alter an operating condition of the network device using the energy 

network. Various other permutations of joining a network device to an energy network or 

other networks can also be realized as needed or desired. 

[0098] According to a further aspect, a network device can join the energy network using 

a standardized profile, such as a Zigbee profile. In addition, a network device can be 

joined using a profile modifier that can extend the functionality of the Zigbee profile 

associated with a specific network device. For example, a controller establishing the 

energy network can access profile modifiers to enhance use of a specific network device. 

[0099] According to a further aspect, an AMI network can he joined during a period of 

lime, and lhen lhe energy nelwork can be joined during a separale lime period. As such, 

various combinaLions of joining a nelwork device Lo one or more nelworks can be used as 

needed or desired to manage energy use of a network device. Additionally, the method 

can be modified to join additional network devices to one or more networks as needed or 

desired. Upon joining one or more nelwork devices, the meLhod can proceed to block 320 

and then to decision block 322. 

[00100] At decision block 322, the method can detect whether a proximity mode 

associated with a site and energy network is enabled or disabled. Por example, proximity 

mode can include associating a mobile device with a residential site, and automatically 

controlling a network device based on detecting a location the mobile device may be from 

the residential site. One or more mobile devices associated with a site can include a 

location reporting device capable of outputting a location report. The location reporting 

device can use various technologies to report location including GPS, GPRS, cell tower 

triangulation, or various other location reporting technologies. In another form, a location 

reporting device of a mobile device can also include a WIFI radio capable of being 

connected to a WIFI network. As such, a mobile device can be connected to a WIFI 
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network at the site using a WIFI connection, and as a WIFI connection is established or 

lost, a proximity mode can be enabled and disabled accordingly. 

[00101] According to an aspect, at block 322 if proximity mode is enabled, the 

method can proceed to block 344 as described below. If at decision block 322 proximity 

mode may not be enabled, the method can proceed to decision block 324 to detect if a user 

schedule is available. For example, a user schedule can include an event schedule to 

control one or more network devices. According to an aspect, one or more user's can 

create a schedule that can be accessed by a controller, and used to control one or more 

wireless thermostats or other network devices that can be joined to the energy network. 

According to a further aspect, a user schedule can be linked to a mobile device of the user. 

In some forms, the mobile device can include a location detection device configured to 

report locations of the mobile device. 

[00102] According to an aspect, if a user schedule may not he detected, the method 

can proceed Lo block 356 and an evenl can be idenlified. For example, an evenl can 

include one or more programmed evenls Lhal can be crealed and accessed al a specific 

Lime, dale, period, or oLher Lo aller an operating condition of a nelwork device. For 

example, a user may not have provided a user schedule Lo schedule energy use of a hot 

waler syslem al a residence. As such, a defaull schedule can be accessed lo identify an 

event and schedule or manage use of the hot water heater. For example, an event can 

include decreasing a hot water heater ten ( 10) degrees at midnight. Another event can 

include increasing a hot water heater fifteen (15) degrees at five (5) AM. In another form, 

a network device can include a wireless thermostat that can be used to control an IIV AC 

system based on a time of day or other attribute. For example, a weather forecast can be 

determined, and an event can be scheduled to adjust a wireless thermostat accessible to the 

energy network. Various other environmental conditions, grid conditions, user profiles, 

device profiles, energy pricing, or any combination of energy management infom1ation 

can be used to schedule or create an event. 
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[00103] Upon identifying an event, the method can proceed to decision block 326 

and detect whether to schedule the event. Por example, if an event is configured to be 

scheduled at a specific time of day, the method can detect the event at decision block 326. 

If an event may not be detected, the method can proceed to decision block 322 and 

repeats. 

[00104] According to an aspect, if at decision hlock 326 an event should he 

scheduled, the method can proceed to block 328 and the event can be scheduled. For 

example, a network device can he identified, an operating condition to he altered can he 

identified, a time of day to alter the operating condition can be identified, a period of time 

Lo alter an operating condition can be identified, a device profile can be used, or any 

combination of data that can be used to schedule an event can be used. According Lo 

another aspect, the method can include initiating a scheduled event al block 328 using a 

portion of a programming schedule stored within a memory of the controller associated 

with the energy network. For example, portions of event data can be communicated from 

a remote server to the controller, and used with a programming schedule stored within the 

controller to schedule an event. In this manner, one or more sources can be used alone or 

in combination Lo schedule events. 

[00105] According to a further aspect, upon scheduling the event, the method can 

proceed to block 330 and a control action can to be communicated to a network device. 

Por example, a control action can include control action data or device data sufficient to 

alter an operating condition of a network device. In some forms, data formatted according 

to a standard profile, such as a Zigbee Home Automation profile, Zigbee Energy Profile, 

and the like. In other forms, control action data can include a device identifier, a message 

format to output a message, a parameter or feature of a network device to alter, an updated 

set-point or operating condition of the network device, a network or security key, a date 

and time, or any combination thereof. 
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[00106] According to an aspect, the method can proceed to block 332 and the 

control action can be output to the energy network as an outgoing message and received 

by the network device as an incoming message. For example, the network device can 

detect the outgoing message communicated within the energy network using a unique 

identifier of the network device. 

[00107] At hlock 334, upon the network device receiving the incoming message, a 

control action can be extracted from the incoming message and the operating condition at 

the network device can he altered using the control action data. For example, an 

dishwasher may be Lumed on, a clolhes washer or dryer Lumed on, lighls wiLhin a home 

can altered, a Lherrnoslat can be adjusted, a hot water hear can be adjusted, or various other 

Lypes of conlrol aclions can be initiated as needed or desired. 

[00108] Al block 336, network device data can be obtained from the network device 

using the energy network. Por example, a network device can receive a request to output 

operating status information as network device data to the energy network. In other forms, 

the network device can be enabled to periodically publish status information to the energy 

network and received by the controller. Upon outputting the network device data, the 

method can then proceed to block 338 and a site report can be generated. Por example, a 

site report can include network device data received from one or more network devices 

accessible to the home energy network. Site report data can be stored locally to the 

controller, and processed to confirm an updating of the control action. The site report data 

can be stored within a site report and communicated to a remote server configurable to 

receive and process the site repo1t data within a site report. According to an aspect, a site 

report can be communicated to a remote server configurable to receive site reports from 

the controller using a broadband connection initiated by the controller. Other fom1s of 

communication can also be used to communicate a site report as needed or desired. Upon 

generating a site report, the method can proceed to decision block 302. 
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[00109] According to an aspect, if at decision block 322 proximity detection may be 

enabled, the method can proceed to block 344 and a location rep01t can be received. Por 

example, a location report can include location data output from a location reporting 

device such as a mobile device. In other forms, a location report can be generated in 

response to a detection that a mobile device having a WIFI radio may be within range, or 

out of range, of the WIFI network at the site. i\s such, the method can be used to alter an 

operating condition of the network device using the energy network in response to 

detecting the location reporting device establishing or losing a WIFI connection to the 

WIFI network. 

[00110] According to an aspect, the method can proceed to decision block 346 and 

can detect if a location change has occurred. If a location change has not occurred, the 

method can proceed to block 348 and detects whether to aller an operating condition. If an 

operating condition of one or more network devices may not be altered, the method can 

proceed to block 350, and to block 322. 

[00111] According lo another aspect, if at decision block 346 a location change may 

be detected, the method can proceed to block 350 and detects a distance a location 

reporting device may be from an associated site. The method can then proceed to block 

352 and detects the direction of the mobile device. Por example, if the distance has 

increased from a previous location reported, the method can detect that a user may be 

moving away from a site. In other forms, a detected direction can include moving toward 

a site, moving away from a site, or not moving at all. 

[00112] Upon detecting a direction, the method can proceed to decision block 348 

and detects whether to alter an operating condition of a network device. For example, in 

addition to detecting a distance and direction a user may be from a residence, various other 

types of information can also be used to alter an operating condition. For example, data 

such as real time velocity data, average velocity data, estimated length of time a user may 
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take to return to a site, thermostat scheduling data, network device scheduling data, site 

report data, real-time weather condition data, traffic condition data, user driving pattern 

data, daily driving pattern data, OPS mapping data, home energy efficiency ratings, 

demand response data, curtailment data, energy pricing data, grid condition data, various 

other types of EMI, or any combination thereof. 

[00113] Upon detecting an operating condition to alter, the method can proceed to 

block 354 and initiates a control action. For example, a server remote to a site can be used 

to generate a control action that can be included within a control action report and 

communicated to the controller at the site. In a form, the control action report can be 

communicated in association with an upload of a site report. According to another aspect, 

a control action can he generated hy the controller. For example, a location and direction 

of a mobile device can be identified and communicated to the controller. The controller 

can then determine whether to generate a control action using the location data and 

direction data, and possihle other data as needed or desired. The method can then proceed 

to hlock 328 as generally described above. If at decision hlock 348 an operating condition 

of a network device should not he altered, the method can proceed to hlock 350 and to 

hlock 322. 

[00114] According to an aspect, the method can be provided to detect a distance 

between the location reporting device and the site using a previously stored location of the 

residence and a new location of the location reporting device. At decision block 354 

altering an operating condition can include altering an operating condition of the network 

device in response to detecting the location reporting device is travelling away from the 

residence. Further, altering an operating condition of the network device in response to 

detecting the location reporting device is travelling toward the residence. 

[00115] According to another aspect, the method can be provided to detect a 

location reporting device at a first distance at block 350, and at decision block 348 initiate 

a control action. J\s the location reporting device may be detected at a second distance, a 
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second control action can be initiated. For example, a control action can include setting a 

first temperature set-point of a thermostat in response to detecting the first distance. The 

method can further be provided to detect the location reporting device at a second distance 

different from the first distance, and set the temperature set-point to a second value. 

[00116] According to a further aspect, the method can be modified to detect an 

upper and lower them1ostat set-point limits of a network device. For example, an upper 

set-point limit can include a maximum a temperature that should be reached within a site 

during a warm season. A set-point of a them1ostat can then be determined by determining 

the difference between a previous set-point and the maximum set-point. In some forms, a 

percentage adjustment, such as 30%, 50%, 75%, etc. of the resulting difference between a 

maximum set-point and a hase set point can he used to determine a new set-point. For 

example, if a them1ostat is set to seventy (70) degrees and has a maximum set-point of 

eighty (80) degrees, the delta between the two heing ten (HJ) degrees. A new set-point can 

then he generated hy multiplying this delta hy a percentage, such as 50%, and adding it to 

the current set point. In this example, a new setting of seventy five (75) degrees would he 

the resulting set-point. In other forms, the method can use the maximum and minimum 

set-points, resulting or current set-points, in association with a time of day, a distance or 

distances a user may be from a site, or various other data that can be used to determine a 

set-point using maximum and minimum set-point values. 

[00117] FIG. 4 illustrates a block diagram of an energy management apparatus, 

illustrated generally as controller 400, according to an aspect of the disclosure. Controller 

400 can include a processor 402 and memory 404 configurable to store data. Memory 404 

can be configured as on-board memory of processor 402, or in other forms can also 

include expandable memory such as DDR memory, Flash Memory, EPROM, ROM, or 

various other fom1s, or any combination thereof generally illustrated as memory 404. 

[00118] According to an aspect, controller 400 can include buses 406, 408, 410 

configured to couple data and signals to various components within controller 400. 
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Although illustrated as multiple buses 406, 408, 410, controller 400 can include a single 

bus, multiple buses, or any combination thereof. Various types of bus configurations can 

be used as needed or desired including, but not limited to, any combination or portion of a 

serial bus, a parallel bus, a se1ial - parallel bus, a universal serial bus, industry standard 

bus, controller area network bus, a serial peripheral bus, a universal asynchronous receiver 

transmitter bus, a control bus, standard digital input output bus, or any combination 

thereof. 

[00119] According to an aspect, controller 400 can also include a communication 

interface 430, an information network interface 416, an external bus interface 420, an 

application program interface 440, or any combination thereof configurable to be coupled 

to one or more of huses 406, 408, 410 or any combination thereof. According to an 

aspect, any combination of interfaces 430, 416, 420, 440 can he configured in any 

combination of hardware, software, or fim1ware, and can include any combination or 

portion of a serial hus interface, a parallel hus interface, a serial - parallel hus interface, a 

universal serial hus interface, industry standard hus interface, controller area network hus 

interface, a serial peripheral interface, a universal asynchronous receiver transmitter 

interface. a control hus interface, standard digital input output interface, or any 

combination thereof. 

[00120] According to a further aspect, controller 400 can also include a power 

supply 412 capable of providing power to controller 400. Power supply 412 can be an 

internal power supply and in other fom1s can be provided external to controller 400. 

Controller 400 can also include a broadband device 414 configured to be coupled to a 

broadband network. For example, broadband device can include an Ethernet 

communication module, a Cable or coaxial-based communication module, and can include 

communication logic to receive and transmit data between controller 400 and an 

infom1ation network such as a LAN, WAN, local network, the Internet, and the like. 
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Broadband device 414 can include TCP/IP communication capabilities and can also be 

security enabled to transmit SSL data between controller 400 and an information network. 

[00121] According to a further aspect, controller 400 can also include an 

infom1ation network interface 416, a wireless information network device 418, and an 

external bus interface 420. Controller 400 can also include a Zigbee enabled 

communication device 422, a WIFl device 424, an Advanced Metering Infrastructure 

device 426, a support and updates module 428, and a communication interface 430. 

Controller 400 can also include an operating system 450 that can be executed by processor 

402. 

[00122] According to an aspect, controller 400 can he configured to use any type or 

combinalion of wireline or wireless communicalion lo manage energy use al a sile, 

including, bul not limiled to, power-line communicalion, wire line communication, 

wireless communication, Zigbee based communication, INSETEON based 

communication, XlO based communication, Z-Wave based communicalion, WiMAX 

based communication, Bluetooth based communication, WIFI based communication, 

802.11-based communication, 802.15-based communicalion, 802.16-based 

communication, proprietary communication, olher communicalions described herein, or 

any combinalion lhereof. 

[00123] According to a further aspect, controller 400 can include a network device 

profile module 432, a security module 434, a controller module 436, and a proximity 

detection module 438. Controller 400 can also include device profiles 442, user profiles 

444, home profiles 446, and profile modifiers 448. One or more of the modules, profiles, 

or any combination thereof can be provided as encoded logic such as a ROM, PROM, 

EPROM, EEPROM, or vaiious combinations thereof and accessible to processor 402 as 

needed or desired. In other forms, one or more of the modules, profiles, or any 

combination thereof can be stored within a memory device such as memory 404, within a 
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removable flash drive (not expressly illustrated in FIG. 4), an external data storage device 

(not expressly illustrated in FIG. 4), or any combination thereof. 

[00124] According to further aspect, controller 400 can include processor 402 

operable to manage energy use at a site. Processor 400 can be configured to convert an 

incoming message received from a wireless energy network (not expressly illustrated in 

FIG. 4) into XML enabled output data. Processor 400 can also format an outgoing 

message to be output to a wireless energy network using XML enabled input data. 

According to an aspect, XML enabled input data includes a network device identifier of a 

network device accessible using a wireless energy network. Controller 400 can also 

include communication interface 430 configurable to enable access to communication 

device, such as Zighee device 422, WIJ:--il device 424, AMI device 426, or any other device 

accessible to controller 400 and having access to a wireless energy network. According to 

an aspect, communication interface 430 can he configured to detect an outgoing message 

formatted hy processor 402 and configure the outgoing message to a message hus fomrnt 

that can be coupled to hus 408 and a communication device such as Zigbee device 422. 

For example, outgoing message can include network device data configured to he output 

to a wireless energy network, hut processed into a message bus fom1at prior to outputting 

to a communication device. Communication interface 430 can then convert the outgoing 

message from a message bus format to a format that can be output by a specific 

communication device. For example, if the outgoing message was intended to be output 

using WIFI device 424, communication interface can detect that the message was to be 

sent on a WIFI network and can convert the outgoing message from a message bus format 

to a WIFI device format. Communication interface 430 can then output the WIFI device 

formatted message to WIFI device 424. 

[00125] According to a further aspect, communication interface 430 can be 

configured to detect an incoming message received from a wireless energy network using 

a communication device such as Zigbee device 422, WIFI device 424, AMI device 426, or 
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any other device accessible to controller 400 and having access to a wireless energy 

network. Incoming message can include incoming network device data received from a 

network device. Communication interface 430 can convert an incoming message from a 

communication device format to access an incoming network device data received from a 

network device, and output the incoming network device data using a message bus format 

that can be used by processor 402. 

[00126] According to another aspect, controller 400 can include a wireless data 

module, such as Zigbee device 422, WIFI device 424, AMI device 426, or any other 

device accessible to controller 400 and having access to a wireless energy network. i\ 

wireless data module can be accessible to processor 402 and configured to generate profile 

data to he used with an outgoing message. For example, processor 402 can access 

network device profile module 434 and use a network device profile of a network device 

accessible to the wireless energy network to output a message receivable hy a specific 

network device. Network device data can he fornmtted using a network device profile of a 

specific network type of the wireless energy network. In some fom1s, a network device 

profile may not include information sufficient to output network device data. As such, 

profile modifiers 448 can he provided and can include profile modification data of the 

network device not available within the network device profiles 442 that can be used to 

communicate with a network device coupled to an energy network accessible to controller 

400. 

[00127] For example, device profiles 442 can include a Zigbee thermostat device 

profile having home automation profile data and smart energy profile data. Profile 

modification data 448 can be used to access additional profile information to format an 

outgoing Zigbee message and access a Zigbee enabled thermostat coupled to a wireless 

energy network accessible to controller 400. In this manner, additional features and 

functionality that may not exist within Zigbee profile standards can be accessed by using 
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profile modifier data 448. As such, functionality of a Zigbee enabled device can be 

expanded beyond a standard Zigbee profile. 

[00128] According to another aspect, controller 400 can include a first user profile 

stored within user profiles 444 and accessible to processor 402. For example, a first user 

profile can include a first time schedule to operate a network device and a control setting 

to control the network device. User profiles 444 can also include a first user identifier to 

identify a first user and can also be include a network device identifier to identify the 

network device to control or alter. 

[00129] According to another aspect, controller 400 can include a second user 

profile within user profiles 444 and accessible to processor 402 that is different than the 

first user profile. A second user profile can include a second time schedule to operate a 

network device and at least one control selling Lo control Lhe network device. The second 

user profile can also include a second user identifier to identify the second user and a 

network device identifier to identify the network device. 

[00130] According to a further aspect, processor 402 can detennine when lo use a 

first user profile or a second user profile. Par example, processor 402 can access user 

profiles 444 to detecting the user profiles, and initiate outputting an outgoing message 

using the first user schedule or the second user schedule. Processor 402 can then be used 

to monitor when to alter the operating condition provided by the first user schedule, to an 

operating condition of a second user schedule. In this manner, multiple user schedules can 

be used by controller 400 to control a network device. 

[00131] According to a further aspect, processor 402 can be used to detect an input 

to a network device as a user schedule is being used, and store a new setting of the 

network device in association with the deployed user schedule. For example, processor 

402 can detect a current user profile being used, and fiuthcr detect an interaction with a 

network device during use of a first user schedule. Upon detecting an interaction, 
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processor 402 can initiate an update to the first user profile in response to detecting the 

interaction. 

[00132] According to an aspect, processor 402 can be used to convert data received 

using broadband device 414 to a format that can be output to a wireless energy network. 

Also, processor 402 can also be configured to convert data received from the wireless 

energy network to a format that can be used by broadband device 414. For example, 

processor 402 can include a Linux enabled processor configured to convert an incoming 

message received from Zigbee device 422 to an XML enabled output data. Additionally, 

processor 402 can fom1at XML enabled input data received from broadband device 414 to 

an outgoing Zigbee message that can be output using Zigbee device 422. 

[00133] According to a further aspect, controller 400 can he configured as a server 

and can deploy several processes of applications that can be used, including, but not 

limited to Ubuntu Version 9.04, Java SE Version 6, "lighttpd HTTP Server", Servlets, 

FastCGI, Apache log4j, Eclipse, Apache Ant, or any equivalent operating environments or 

soflware, or any combination thereof. 

[00134] According to an aspect, processor 402 using a Java operating environment 

can initiate generation of a Java output object using XML enabled input data received 

from broadband device 414. The Java output object can include network device data of a 

Zignee enabled network device accessible to a wireless energy network and Zigbee device 

422. Processor 402 can fmther initiate generation of XML enabled output data from an 

incoming message received from Zigbee device 422 using a .T ava input object configured 

to accesses network device data using a network device profile stored within device 

profiles 422, and a profile modifiers 448 as needed or desired. 

[00135] According to an aspect, controller 400 can use communication interface 

430 and API 440 to enable access to ZigBcc device 422 opcrably coupled to bus 408 and 

accessible to API 440. As such API 440 can be used by processor 402 during use of one 
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or more modules to access Zigbee device 422, WIFI device 424, AMI device, 426 or any 

combination thereof to communicate network data using a wireless energy network. As 

such, processor 402 can make API calls to API 440 to access various functions of one or 

more communication devices 422, 424, 426. 

[00136] According to another aspect, controller 400, can be used to coordinate a 

wireless energy network, and use data within the wireless energy network that was 

received from an external information source accessible to controller 400. For example, 

broadband device 414 can be coupled to an inforniation network. Broadband device 414 

can further be coupled to information network interface 416 operable to access external 

data sources that can be communicatively coupled to broadband device 414. Controller 

400 can initiate coordinating a wireless energy network, and initiate outputting XMI. 

enabled output data as site report data to information network interface 416 to he 

communicated to an external data source using hroadhand device 414. Site report data can 

include a portion or representation of network device data received hy Zighee device 422, 

or other device accessing the wireless energy network. According to an aspect, controller 

400 can also receive control action report data using hroadhand device 414. J-ior example, 

control action report data can include XML enabled input data that can he output as 

network device data using the wireless energy network. 

[00137] According to a further aspect, controller 400 can be configured to access a 

wireless energy network at more than one security level. For example, processor 402 can 

use security module 434 configured to initiate supporting coordinating a wireless energy 

network at a first security level and enable access to a network device at a first security 

level. For example, processor 402 can initiate receipt of an incoming message using 

Zigbee device 422 at the first security level. Upon gaining access and communicating 

device data, processor 402 can disconnect the network device. In another form, security 

module 434 and processor 402 can then initiate access to a second network device at a 

second security level using Zigbee device 422, and enable access to the second network 
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device using the second secmity level. Processor 402 can initiate receipt of a second 

incoming message at the second security level, and upon receipt of device data disable 

access to the second network device. As such, controller 400 can use a single Zigbee 

device 422 to access multiple network devices using more than one security level. 

[00138] According to an aspect, controller 400 can be used to access more than one 

wireless energy network. For example, processor 402 can initiate using a first wireless 

communication device, such as Zigbee device 422, to coordinate a first wireless energy 

network. Processor 402 can also initiate using a second wireless communication device, 

such as a second Zigbee device (not expressly illustrated in FIG. 4), or other wireless 

device, to coordinate a second wireless energy network. As such, processor 402 can 

access one or more network devices coupled to one or more wireless energy networks. 

According to another aspect, a second Zighee device, or other wireless device can he used 

to join a second wireless energy network instead of coordinating the second wireless 

energy network. For example, the second wireless energy network can include an 

advanced metering infrastructure (AMI) enabled network operahly associated with an 

AMI enabled smart meter. AMI device 426 can include a second ZigHee device, or other 

wireless communication device, capable of joining an AMI enabled network of an AMI 

enabled smart. meter (not expressly illustrated in FIG. 4). As such, smart meter data can be 

accessed by controller 400 as needed or desired. For example, AMI data or smart meter 

data can be obtained on a periodic basis and communicated in association with a site 

report having network device data. As such, broadband device 414, wireless information 

network device 418, or other information network devices can be used to site report data 

that can include AMI data acquired using controller 400. 

[00139] According to another aspect, controller 400 can use AMI device 426 to 

access an AMI enabled smart meter to alter an operating condition of a network device 

accessible to controller 400 using Zigbee device 422. For example, AMI device 426 can 

include an advanced metering infrastructure (AMI) enabled interface capable of initiating 
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access to an AMI enabled smart meter. Controller 400 can use AMI device 426 to receive 

AMI data from an AMI enabled smart meter. Processor 402 can be used to initiate altering 

an operating condition of a network device in response to detecting AMI data received 

from the AMI enabled smart meter. Processor 402 can further be used to detect a smart 

energy control request output by an AMI enabled smait meter, and initiate using the smart 

energy control request at the network device. 

[00140] In some forms, a control request may be obviated by controller 400 by not 

allowing an AMI initiated control request to be enabled. For example, processor 402 can 

access home profiles 446 and determine whether a control action initiated by an AMI 

enabled smart meter should be enabled or disabled. As such, controller 400 can be used to 

monitor control actions being output by an AMI enabled smart meter or other utility 

provided system, and alter the request as desired. For example, a user may create a home 

profile 446 that would not allow for a curtailment action of a network device. In other 

forms, home profile 446 may enable a curtailment action over a period or schedule, and 

disable a curtailment action over another period or schedule. As such, controller 400 can 

detern1ine a valid period or schedule to enable and disable a curtailment action initiated by 

an AM I enabled smart meter. 

[00141] According to a fmthcr aspect, controller 400 can reset an operating 

condition in the event an AMI enabled smart meter alters an operating condition of a 

network device. For example, an AMI enabled smart meter may be able to control a 

network device. Controller 400 can monitor an operating condition of the network device, 

and in the event an operating condition has been altered to a setting that is not scheduled 

by controller 400, controller 400 can respond to the operating condition by notifying a 

user, or automatically altering the operating condition to a preferred setting. 

[00142] According to another aspect, controller 400 can be used to access an 

infom1ation network outside of the wireless home energy network. For example, 

infom1ation network interface 416 can be configured to access an infomrntion network 
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usmg broadband device 414, wireless information network device 418, external bus 

interface 420, or any combination thereof. According to an aspect, wireless information 

network device 418 can include a subscriber based network device, or in other forms can 

include a WIFI network access device, or various combinations thereof. According to an 

aspect, wireless information network device 418 can include WIFI device 424 that can be 

used to access an information network. As such, WIFI device 424 can be used to access 

an information network, an wireless energy network, a local wireless information network, 

or any combination thereof. 

[00143] According to an aspect, controller 400 can use WIPI device 424 to be 

coupled to a WIFI enabled communication device such as a mobile device, smart phone, 

home computer, laptop computer, Netbook, or any other WIFI enabled device capable of 

connecting to a WIFI network. Communication interface 430 and processor 402 can he 

used to enable a WIFI enabled communication device to access network device data, site 

data, or any combination of data accessible using the wireless energy network. Control 

actions can also he requested using the WIFI enabled communication device and 

connection to control a network device coupled to the wireless energy network accessible 

by controller 400. For example, a mobile device access a WIJ:--11 network can he used to 

access a wireless energy network having a network device. In other forms, controller 400 

can include a web server capable of communicating web services that can be accessed by a 

mobile device (or other system or device), via a web based environment. For example, 

controller 400 can output portions or all of a graphical user intc1face as described in FIGs. 

7-10 herein, or other graphical user interfaces that can be output by a web server. As such, 

a user having a WIFI enable communication device can be coupled to controller 400 using 

WIFI device 424 and monitor, create and manage operating conditions, home profiles, 

user profiles, device profiles, user schedules, proximity detection, demand response 

preferences, energy savings preferences, olher conlrol seltings, view site data, or any 

combinalion thereof. Olher seltings and operating conditions can be accessed, monitored, 

or managed as needed or desired. 
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[00144] According to another aspect, controller 400 can include proximity detection 

module 438 that can be accessed by processor 402 to enable and disable proximity control 

at a site. For example, proximity detection module 438 and processor can be used to 

detect a distance between a mobile device having a location reporting device and the site. 

Processor 402 can be used to identify a cunent operating condition of a network device, 

and identify an updated operating condition of the network device in response to the 

detected distance. Processor 402 can be used to initiate generation of an outgoing message 

to include an updated operating condition in response to the distance. According to a 

further aspect, controller 400 can be configured to receive location data using an 

infom1ation network having a server configured to communicate location data associated 

with a mobile device having a location reporting device that is associated with a site. 

I .ocation data can he stored within memory 404 and used to monitor a distance and 

direction between a site and the mobile device. As such, controller 400 can initiate control 

actions using the location data, and the location data need not he stored in a server 

remotely located to a site. Various control actions can he generated using various types of 

conditions including detecting a distance, detern1ining a control ?One having a distance or 

interval, travel pattern of a rnohile device, monitoring current and future weather data, 

monitoring real-time traffic data, monitoring energy pricing data, monitoring home 

efficiency data, or using any combination of energy management information in 

association with providing proximity control of a site. 

[00145] According to an aspect, controller 400 can include a plug computer 

employing a Linux based server configured to manage energy use at a site. For example, 

controller 400 can include a Java enabled processor as processor 402, memory 404 

configured to store incoming and outgoing wireless energy network messages, Zigbee 

device 422 capable of accessing a wireless energy network, and information network 

interface 416 capable of initiating communication with an information network 

Controller 400 can also include communication interface 430 operably coupled to bus 408 
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and Zigbee device 422 coupled to bus 408. Through utilizing a Java enabled processor 

and Linux operating system, controller 400 can deploy a web server (not expressly 

illustrated in FIG. 4) and a Java environment to handle and convert XML data received 

using a web server into Java objects that can be used to communicate network device data 

and various other types of data. 

[00146] Por example, processor 400 can be used to convert an incoming message 

received from a wireless energy network using the Zigbee device 422 into XML enabled 

output data. Processor 402 can fonnat an outgoing message to be output to a wireless 

energy network using XML enabled input data that includes a network device identifier of 

a network device accessible using a wireless energy network. Communication interface 

430 can he configured to detect the outgoing message formatted hy processor 402 to he 

output using the wireless energy network, and configure the outgoing message to a 

message hus format to he output to communication hus 408. In some fom1s, the outgoing 

message can include network device data configured to he output to a wireless energy 

network. Communication interface 430 can further detect an incoming message received 

from a wireless energy network that includes incoming network device data. 

Communication interface 430 can he used to convert the incoming message accessed from 

bus 408 from the message bus format to detect incoming network device data that can be 

output to processor 402. Processor 402 can then be used to generate site data including 

the network device data, and a site rcp011 that can be communicated using information 

network interlace 416. 

[00147] FIG. 5A illustrates a block diagram of a mobile device, generally illustrated 

at 500, according to an aspect of the disclosure. Mobile device 500 can be configured as a 

smart phone or handheld computer, tablet, and the like such as an I-Phone® device, a 

Blackberry® device, an Android® device, an IPad® or various other devices or systems. 

Mobile device 500 can include a processor 502, a memory 504, an VO device 506 such as 

a keypad, touch screen, function buttons, a mini qwerty board, or any other type of input 
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device capable providing control of mobile device 500 or any combination thereof. UO 

devices 506 can also include a speaker for outputting sound, and a microphone for 

detecting sound. Mobile device 500 can also include a display 508 such as color LCD 

display, touch screen display, or any combination thereof. According to a further aspect, 

one of more of 1/0 devices 506 can be displayed within display 508 having touch screen 

capabilities, such as selectable GUI elements that can be used to control features, 

functions, or various other application of mobile device 500. As such, mobile device 500 

can be configured to use numerous applications that output graphical elements 

confii,'llrable to control mobile device 500 and applications accessible by mobile device 

500. 

[00148] According to a further aspect, mobile device 500 can also include an energy 

management application 510 accessible to processor 502 and configured to enable a user 

to manage energy use of at a site in a mobile environment. Mobile device 500 can also 

include a location reporting device 515, such as GPS technology, cell tower location 

technology, triangulation technology or any combination thereof. Portions of location 

reporting device 515 can he located within mobile device 500 however in other forms, a 

wireless network can include functionality that can he selectively accessed to detect a 

location of mobile device 500. 

[00149] According to a further aspect, mobile device 500 can also include a 

network interface 514 configurable to enable access to a WIFI device 516, a Bluetooth 

device 518, a ZigBee device 520, or any combinations thereof. According to a further 

aspect, mobile device 500 can also include a wireless data network device 522 that can be 

configured with one or more RF radios capable of connecting to one or more wireless 

networks such as a 3G network, 4G network, PCS network, EDGE network, cellular 

network, or any combination thereof. 

[00150] As illustrated in PIG. 5n, mobile device 500 can also include an energy 

management user interface 530 capable of being displayed within display 508. Energy 
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management user interface 530 can include a user information section 532 that can display 

various types of user data such as a location of a site being managed, an energy provider 

providing energy to the site being managed, an energy personality of the user based on the 

user's interaction with energy use at the residential site, or various other types of user 

profile information. 

[00151] According to a further aspect, energy management user interface 530 can 

include a current readings section 534 configured to display a current readings and 

operating conditions of a site. For example, current readings can include a current inside 

temperature, outside temperature, proximity setting, energy alert setting, savings rate, 

status of network devices being managed such as lights, HV J\C system, hot water heater 

system, sprinkler system, refrigerator system, washing machine system, distributed energy 

generation system such as a solar array, battery storage device, fuel cell, wind turbine 

generator, or any combination thereof. Other network devices can also he managed as 

needed or desired. Current readings section 534 can include a selectable graphical 

element that can be selected to access additional site infomrntion. Site infom1ation 

displayed within current readings 534 can he accessed from a remote server capable of 

managing or storing site reports that include site data and device data. In other fom1s, site 

information, current reading, operating conditions, or any combination thereof can be 

accessed using a WIFI device 516 of mobile device 500. 

[00152] According to a further aspect, energy management user interface 530 can 

include a cunent settings section configured to enable a user to alter an operating 

condition of a network device being managed. For example, cunent settings section 536 

can include current setting of one or more thermostats at a site, settings of any other 

network device being managed at a site. Current settings section 536 can also include 

general settings to manage a site. For example, a general setting can include a proximity 

detection setting, a demand response setting, an energy alerts settings, a savings setting, 

schedules, calendars, events, a vacation setting to enable a vacation schedule, or any other 
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type of setting that can be used to manage energy consumption or network devices at a 

site, or any combination thereof. Current settings section 536 can also include a graphical 

element that can be selected to access additional settings as needed or desired. 

[00153] According to a further aspect, energy management user interface 530 can 

include a current savings section 538 configured to enable a user to access energy savings 

infom1ation and adjust as needed or desired. For example, an energy savings amount 

obtained at a site can be realized. A user may also be able to access an energy saving 

selector (not expressly illustrated in FIG. 5B) to modify an energy savings level. For 

example, a user can change a savings level to low, medium, high, or various other savings 

metrics. According to another aspect, a user may access a vacation mode (not expressly 

illustrated in FIG. SH) and alter an operating condition of a site hy selecting a vacation 

mode using mohile device 500. As such, various energy savings settings can be selected 

as needed or desired. 

[00154] According to a further aspect, mohile device 500 can provide proximity 

updates, site report requests, site control commands, configuration data, settings, 

scheduling data, text messages such as SMS, MMS and others, and various other types of 

information or data or any combination thereof that can be used with an energy 

management system. According Lo another aspect, mobile device 500 may not have full 

functionality or capabilities of a smart phone or other device capable of running an 

application. For example, a mobile device such as a cell phone may not be capable of 

loading an application such as an energy management application. However, the mobile 

device may have sufficient functionality to allow an energy management system to contact 

the mobile device. For example, an adverse operating condition may be detected at a site 

(e.g. temperature set-point of them1ostat is out of range, lights are left on, etc.). As such, 

the energy management system can identify the mobile device and send a message, such 

as a text message, an email message, or any combination thereof, capable of being 

received and displayed by the mobile device. In some forms, a user can receive the 
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message and respond to the message, enabling the user to control the operating condition 

of the network device at the site. For example, the user can respond to the message via a 

text message, an email message, or another messaging application accessible to the mobile 

device. As such, a mobile device that may not be able to run energy management 

application 510 can be used to control an operating condition at an associated site. 

[00155] During operation, a user can access operating status and generate control 

actions to control a network device (not expressly illustrated in FIG. SA or 5B) at a site. 

For example, mobile device can receive and send messages, such as text messages, HTTP 

enabled messages, XML enabled messages, email messages, data, or any combination 

thereof. For example, if an outside temperature at a site is increasing or forecasted to 

increase, and the price of energy is increasing or scheduled to increase, mobile device 500 

can receive a message to infom1 the user of the condition. The user can respond to the 

message as desired. In other fom1s, a suggestion can he sent to the user. J-ior example, a 

suggestion to increase a thermostat or indoor temperature hy three degrees can he received 

hy mobile device 500. Upon receiving the message, the user can respond to the message 

using a text or other messaging technology. In other fom1s, a user can access energy 

management application 510 and initiate a control action to adjust the thermostat to 

different set-point. In this manner, a user can become aware of a current operating or 

forecasted condition in a mobile environment, and respond as needed or desired. 

[00156] According to another aspect, mobile device 500 can include a portion or all 

of energy management application 510 running in the background, in the foreground, or 

any combination thereof. According to an aspect, energy management application 510 can 

be launched automatically when a message or energy alert may be received by mobile 

device 500. 

[00157] According to a further aspect, energy management application 510 can be 

operable to work with an energy management system to update a control action field 

within a database. For example, mobile device 500 and energy management application 
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510 can initiate updating a control field within a database to identify a control action. 

Energy management application 510 can further update a new set-point within the 

database. As such, an energy management system can generate a control action repmt or 

data during a site upload. In this manner, a user of mobile device 500 can update control 

setting using a remote server or energy management system, and control actions can be 

generated to alter an operating condition at a site. 

[00158] According to another aspect, energy management application 510 can 

output recommendation settings of a network device to the user. For example, a user can 

select a low savings, medium savings, or a high savings at a residential site using current 

settings 536. A user can select a savings level, and mobile device 500 can communicate a 

message to an energy management system associated with the site and mobile device 500 

to generate a control action to alter an operating condition at a site based on a savings level 

setting. For example, an energy management system can calculate new settings of one or 

more network devices, intervals to set the network devices, start and stop times, and the 

like. In some instances, settings can he detem1ined based on a forecasted weather, 

forecasted energy pricing, forecasted energy availability, proximity of mobile device 500 

from a site, or various other types of data. Settings can he stored within a database and 

control actions can be initiated as needed or desired. 

[00159] According to a further aspect, an energy ale11 message received by mobile 

device 500 can be used to alter or display an energy status icon, alter an application icon, 

alter a status within a social network, or various combinations thereof. For example, a 

user can then select the energy status icon using mobile device 500 and an associated 

application can be presented to a user to allow a user to alter an operating condition as 

desired. In some fom1s, a user's election to reduce energy consumption during peak times 

or other times can be fed into their social network as an energy savings message or update. 

A user's energy personality can also be output from mobile device or associated web 

service to be updated within a social network as needed or desired. 
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[00160] According to a further aspect, mobile device 500 can include proximity 

detection module 524 operably associated with energy management application 510 and 

location reporting device 512. Proximity detection module 524 can be provided as a part 

of energy management application 510, location reporting device 512, may be provided as 

a separate module, or any combination thereof. According to an aspect, proximity 

detection module 524 can be used with location reporting device 512 to detect a distance 

mobile device 500 may be from an assiciated site. For example, proximity detection 

module 524 can be operated as a background process that pe1iodically requests a location 

from location reporting device 512. Location reporting device 512 can use various 

location reporting methods (e.g. GPS, triangulation, etc.) to detect a current location, and 

an associated API of location reporting device 512. According to an aspect, proximity 

detection module 524 can request an accuracy of a location to he provided by location 

reporting device 512, and a response time. For example, if a GPS signal may not he 

available to mobile device 500, location reporting device 512 can he requested hy 

proximity detection module 52,4 to detect a location using a triangulation technique or 

other technique within 500 milliseconds. In another form, proximity detection module 

524 can alter reporting parameters of location reporting device 512 in response to a 

relative location mobile device 500 may be from an associated site. For example, mobile 

device 500 may be greater than five (5) miles from an associated site, and location 

reporting device 524 can alter a distance accuracy, response time, method used, or various 

other location reporting parameters that can be selected. 

[00161] According to another aspect, proximity detection module 524 can be used 

to initiate altering an operating condition of an associated site in response to a location of 

mobile device 500. For example, proximity detection module 524 can be used to detect 

mobile device 500 being greater than two miles away from an associated site, and a 

direction that is moving away from an associated site. Proximity detection module 524 

can output a location and direction to energy management application 510, and energy 
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management application 510 can detect whether to initiate a control action at an associated 

site. 

[00162] According to a fmther aspect, proximity detection module 524 can be used 

to detect a location at a modifiable interval (e.g. one (1) minute, five (5) minutes, etc.) to 

reduce the amount battery drain or power consumption of mobile device 500. For 

example, as mobile device 500 may be moving away from an associated site, and an 

interval to access location data using location reporting device 512 can be increased (e.g. 

set from one (1) minute to three (3) minutes). In another form, as mobile device 500 

moves closer to an associated site, proximity detection module 524 request at location 

from location reporting device 512 at a shorter interval ( e.g. set from five (5) minutes to 

(1) minute). Various combinations of intervals can he deployed as needed or desired. In 

other forms, energy pricing at a period of time can also he used to alter reporting of a 

location reporting device 512. Various other combinations of using data to alter reporting 

of a location can also he used as needed or desired to reduce battery consumption or other 

operating conditions of mobile device 500. 

[00163] According to a further aspect, proximity detection module 524, energy 

managemenl applicalion 510, or anolher porlion of mobile device 500, or any combination 

lhereof can be used as an energy managemenl syslem. For example, an energy 

management system, such as energy management system 200 illustrated in FIG. 2, energy 

management system 600 illustrated in FIG. 6, an energy management system located at a 

site, hosted within a network, a apparatus or device capable of energy management, or any 

combination thereof can be used. According to an aspect, an energy management system 

can receive location data reported by location reporting device 512, and alter an operating 

condition of mobile device 500 based on a relative location mobile device 500 may be 

from an associated site. As such, an energy management system can be used to alter an 

operating condition of mobile device 500. 
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[00164] According to another aspect, sampling of location reporting device 512 can 

be updated using energy management application 510, an energy server operably 

associated with mobile device 500, or any combination thereof. For example, mobile 

device 500 can be detected by an energy management system as being between three and 

five miles from a site. An energy management system or application can further detect 

mobile device 500 travelling away from an associated site. As such, access to location 

reporting device 512 can be reduced thereby reducing energy consumption of mobile 

device 500. 

[00165] According to a further aspect, a user of mohile device 500 may enter a 

building where a locaLion based signal, such as a GPS signal, may nol be able lo be 

accessed or have limited access. As such, a sampling inlerval of location reporting device 

512 may be altered Lo conserve energy. Upon a user exiting a building and a location of 

mobile device 500 being detected, a sampling interval can be returned Lo a previous value 

or a new value as needed or desired. According to further aspecl, a sampling interval can 

be sent lo mobile device 500 from another source such as an energy management system. 

In other forms, updated sampling intervals can be stored within mobile device 500 and 

accessed as needed or desired. In olher forms, a distance from a site, a sampling interval, 

direction, or various combinations of data can be communicated Lo mobile device 500 to 

be used to alter access to location reporting device 512. 

[00166] According to another aspect, mobile device 500 can include software trap 

routines to be used when a location may go undetected. For example, energy management 

application 510 can use proximity detection module 524 that accesses location reporting 

device 512 to obtain a location. However, if a location is not obtained, or invalid, or any 

combination thereof, a software trap routine can be used to keep the proximity module, or 

background process from exiting. In this manner, energy management application 510 

and various modules, associated processes, or any combination thereof can be 
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continuously run without having to receive valid location data, and terminating the 

background process. 

[00167] According to a further aspect, mobile device 500 can incorporate various 

portions or functionality of energy management system 200, controller 300, energy 

management system 600, wireless thermostat 1200, or various other systems, apparatuses, 

modules, GUI's or any combination thereof described herein as needed or desired to 

manage energy use in a mobile environment using mobile device 500. Additionally, 

mobile device 500 can use various types of data accessible to mobile device 500 including, 

but not limited to EMI data disclosed herein. According to an aspect, an application icon 

(not expressly illustrated in FIG. SB) can be provided in a association with energy 

management application 510. For example, an icon can he used to access energy 

management application 510 can in some fonm, can he altered to display energy 

consumption infomrntion, settings infom1ation or various other types of infomrntion 

without a user having to launch energy management application 510. For example, energy 

management application 510 can alter text infonnation (e.g. device settings, current 

readings, lights on/off, etc.). An example can include displaying a current them10stat 

setting of a them1ostat at a site, altering a color of an icon hased on an energy savings or 

consumption level, alter a color based on proximity information, display a current 

temperature within a site, or various combinations thereof. As such, a user need not 

launch an energy management application 510 to EMI data associated with a site. 

[00168] FIG. 6 illustrates a block diagram of an energy management system, 

generally illustrated at 600, according to another aspect of the disclosure. Energy 

management system 600 can include a server 602 operable to be coupled a site 604. 

Server 602 can include a processor 606 and a database 608. Server 602 can include an 

external data source interface 610 that can be coupled to an external data source 612 using 

a network connection 614. External data source 612 can include one or more data sources 

capable of providing access to EMI data, various other types of data, or any combination 

- 59 -



0289

WO 2011/011404 PCT/US2010/042589 

thereof. According to a further aspect, external data source 612 can also include third 

party sources. For example, an external data source 612 can include subscription based, 

non-subscription based, or any combination thereof of data having weather conditions, 

traffic conditions, grid operating conditions, wholesale energy prices, real-time energy 

pricing, dynamic pricing information, fixed pricing inforniation, forecasted energy pricing, 

forecasted energy consumption, forecasted energy production, alternative energy 

production, distributed alternative energy production, zonal demand or operating 

conditions, nodal demand or operating conditions, or other EMI data that can be accessed 

using a third party. 

[00169] According to a further aspect, server 602 can also include a network 

interface 616 that can he coupled to a network location 618 using a network connection 

620. Network location 618 can he used to access to EMI data, various other types of data, 

or any combination thereof. Server 602 can also use network interface 620 to access a 

puhlic network, a private network, a semi-private network or any combination thereof. 

According to an aspect, network interface 616 can include a network communication 

device (not expressly illustrated in FIG. 6) and a weh server operable to enahle access to 

the Internet or other communication network. Server 602 can also include a site interface 

622 that can be coupled to site 604 using a network connection 624 operable to be coupled 

to a home controller 626. According to an aspect, site interface 622 can be realized as a 

web services based application configured to receive information initiated by site 604. 

[00170] According to an aspect, site 604 can also include a wireless thermostat, 

TSTAT 628, operably coupled to NVAC system, IIV AC 630. Site 604 can further include 

a mobile device 632 associated with site 604. Mobile device 632 can be coupled to a 

mobile client interface 634, such as a W AP or other mobile device gateway capable of 

communicating using a mobile information network 636. According to an aspect, energy 

management system 600 can be operably to provide a first zone 638 having a first distance 

640, and a second zone 642 having a second distance 642. First zone 638 and second zone 
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642 can be used to control TSTAT 628 and IIVAC 630. For example, first zone 638 and 

second zone 642 can be provided as a boundary that can be determined in various ways to 

control one or more energy consuming devices at site 604. 

[00171] According to another aspect, server 602 and processor 606 can include one 

or more processors having one or more core processors. Server 602 can also use any 

combination of software modules, firmware, encoded logic, or any combination thereof to 

manage energy use. For example, server 602 can use a scheduling module 648, a 

scheduling tool module 650, a scheduling templates module 652, a control action report 

module 654, a site data report module 656, an efficiency rating module 658, a set-point 

update module 660, a proximity detection module 662, a zone update module 664, a 

current readings module 666, a demand response module 668, an energy savings module 

670, a message module 672, an interaction detection module 674, an energy personality 

module 678, or any combination thereof. 

[00172] According to an aspect, database 608 can he configured to store EM! data, 

conlrol aclion dala, sile reporl dala or any combinalion Lhereof. For example, dalabase 

608 can slore dala received from one or more residenlial sites associaled with server 602. 

For example, site 604 can access TSTAT 628 using a wireless energy network deployed al 

site 604. Processor 606 can be configured lo access site report data stored within database 

608. Processor 606 can detect a current temperature set-point within the site data and an 

associated date and time of TSTAT 628 at site 604. Processor 606 can detect a current 

temperature reading at site 604, and can further detect seasonal settings stored within 

database 608. For example, a seasonal profile can include seasonal settings that can 

include settings of a winter schedule, a summer schedule, or various combinations of 

seasons and settings. According to an aspect, processor 606 can detect a cmTent operating 

mode of IIVAC 630 operably coupled to TSTAT 628, and determine a thermostat 

schedule to be used with TST AT 628. For example, if IIV AC 630 may be in an A/C 

mode, a summer profile, schedule and the like can be deployed which can include 
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temperature settings that can be different than a winter profile. For example, scheduling 

module 648 can be used to determine a date, a time or time interval, them1ostat setting, 

operating mode, or any combination thereof, and store a schedule within database 608. 

[00173] According to another aspect, server 602 can also generate control action 

reports using control action report module 654. For example, processor 606 can initiate 

generation of a control action report to communicate to site 604. A control action report 

can be generated in various ways with various types of data and settings to control an 

operating environment at site 604. For example, a control action report can be generated 

by setting a control action field within database 608. 

[00174] According to a further aspect, energy management system 600 can use 

seasonal settings lo conlrol HV AC 630. For example, energy managemenl syslem 600 can 

delecl an operaling mode of HV AV 630 and aller a seL-poinL in using Lhe deLecled 

operaling mode and an associaled seasonal profile. For example, an updaled lemperalure 

sel-poinl can include a value between a current temperature sel-point and a minimum 

seasonal sel-poinL in response to Lhe cu1TenL operaLing mode of HV AC 630 being in a 

heating mode. An updated temperalure sel-poinl can also have a value between a current 

lemperalure sel-poinl and a maximum seasonal sel-poinl in response lo the current 

operaling mode of HV AC 630 being in a cooling mode. Server 602 can generale a control 

action report that can also includes settings or data generated in response to an efficiency 

rating of site 604, an estimated time period to generate an updated temperature reading, an 

updated temperature set-point, a cmTent energy price, and a future energy price or any 

combination thereof. 

[00175] According to another aspect, server 602 can be used to generate a control 

action report using proximity detection module 662. For example, processor 606 can 

detect a distance between a location reporting device, such as mobile device 632 and site 

604. Processor 606 can further detect a zone, such as first zone 638, second zone 642 or 

additional zones as desired. Using a detected zone, processor 606 can initiate generation 
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of a control action report to be communicated to site 604 in response to a cmTent zone. In 

this manner, various network devices (not expressly illustrated in FIG. 6) at site 604 can 

be automatically controlled on a zone by zone basis as mobile device 632 moves away 

from, or towards, site 604. 

[00176] According to another aspect, one or more of the zones 638, 642, additional 

zones (not expressly illustrated in FIG. 6), or any combination thereof can be updated 

automatically using updated conditions. For example, processor 606 can use a zone 

update module 664 on a periodic basis to update zones using various types of data. For 

example, processor 606 can detect an efficiency rating of site 604, detect an external 

temperature at site 604 from an external data source 612 or other sources, determine a 

real-time travel time between mohile device 632 having location reporting capabilities and 

site 604. Processor 606 can modify distance 640, 644, or any combination thereof. For 

example, an efficiency rating of site 604, external temperature at site 604, estimated real

time travel time to or from site 604, various other EMI, or any combination thereof can he 

used. Although illustrated as being sequential, zones 638, 642 can he modified 

independently, together, or any combination thereof. 

[00177] According to another aspect, server 602 can use proximity detection 

module 662 lo delecl when mobile device 632 may be moving away from site 604, and 

adjust IIV AC 630 using thermostat 628. For example, processor 606 can detect mobile 

device 632 moving away from site 604. Processor 606 can further detect a percentage 

change value associated with a cmTent zone, and further detect a base set-point of TSTAT 

628. Processor 606 can further detennine a difference between the base set-point, and a 

minimum seasonal set-point in response to a current operating mode of the IIVAC 630. 

For example, if the IIV AC 630 is in a heating mode a percentage change can be 

detennined to adjust use of a heating unit. 

[00178] According to a further aspect, server 602 can determine a difference 

between a base set-point and a maximum seasonal set-point in response to a current 
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operating mode of the IIV AC being in a cooling mode. As such, processor 606 can 

detennine an updated thermostat set-point as a percent change based on the detem1ined 

difference. Processor 606 can initiate generation of a control action report including an 

updated thermostat set-point to be used at site 604. 

[00179] According to another aspect, server 602 can be used to generate an 

aggregated demand schedule. For example, processor 606 can determine energy demand 

of a plurality of residences in a region using scheduling module 648. For example, 

processor 606 can identify a group of residential sites within a specified region (not 

expressly illustrated in FIG. 6) and access thermostat schedules of each of the residential 

sites within the group. Processor 606 can also aggregate scheduling data using thermostat 

schedules, and initiate an outputting of the aggregated scheduling data. Aggregated 

scheduling data can include time intervals, settings, etc. and in some forms can also 

include an estimate of energy consumption hased on an efficiency rating of residential 

sites, consumption profiles, location data, or various other site attributes that can he used 

to calculate an aggregated demand. According to an aspect, aggregated data can he used 

to forecast load, energy production, virtual capacity, demand response capacity, grid 

congestion, or any combination of grid attributes that can use aggregated scheduling data. 

[00180] According to another aspect, energy management system 600 can also 

include a web services enabled scheduling tool to schedule energy use at a residential site. 

For example, processor 606 can use scheduling tool module 650 to generate a web based 

or network based graphical user interface that includes a scheduling tool. FIG 8A-D 

illustrate examples of a web services enabled scheduling tool and user interfaces that can 

be output using scheduling tool module 650. For example, processor 606 can output a 

them1ostat selector configurable to enable selection of one or more wireless the1mostats 

located at site 604. An event scheduler operably associated with the thermostat selector 

and configurable to enable a user to graphically select a utilization schedule of the one or 

more wireless thermostats can also be output by processor 606. Processor 606 can also be 
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used to update a utilization schedule to include a time of day and temperature setting. 

Scheduling tool module 650 can be used to control the one or more network devices that 

can include wireless thermostats, smart appliances and the like. Scheduling tool module 

650 can be used to output an energy savings preference selector configured to graphically 

modify the utilization schedule, and display a resulting energy savings, a weather 

forecasting tool, and various other types of tools or scheduling features to assist in 

managing or scheduling use of a network device. 

[00181] According to another aspect, server 602 can also use interaction detection 

module 674 to detect when a user may alter an operating mode of a network device. For 

example, interaction detection module 674 can detect when a user may adjust a thermostat 

at a specific time of the day, and suggest a modification of a utilization schedule to a user 

during a user access to scheduling tool output using scheduling tool module 650. A user 

can then elect to have the utilirntion schedule updated to include the suggestion as needed 

or desired. 

[00182] According to another aspect, server 602 and scheduling tool module 650 

can be used to enable additional features and functions. For example, a scheduling tool 

can be used to display a proximity control selector configured Lo enable and disable 

proximity control of a residential site, a demand response selector configured to enable 

and disable participation in demand response event, a vacation mode selector to enable 

and disable a vacation schedule, an auto update selector configured to enable an automatic 

update of the utilization schedule in response to a detection of a user interaction with the 

one or more network device, or various other controls that can be used to manage energy 

use at a site, or any combination thereof. 

[00183] According to another aspect, server 602 and scheduling tool module 650 

can be used to enable and disable demand response capabilities. For example, a 

scheduling tool can used to provide a demand response selector (not expressly illustrated 

in FIG. 6) operable to be displayed with a scheduling tool. A demand response selector 
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can include several settings such as an always participate selection configured to always 

enable a curtailment of an IIV AC system in response to a demand response event, a never 

participate selection configured to not allow a curtailment of the IIV AC system m 

response to a demand response event, a request participation selection configured to 

initiate a communication, such as an email, text message, instant message, social network 

message, or various combinations thereof to the user to request participation in a demand 

response event. A demand response selector can be operably associated with demand 

response module 668 to initiate demand response inquiries, analyses, and deployments. 

[00184] According to another aspect, server 602 can also use scheduling template 

module 652 to generate utilization templates that a user can access and modify to schedule 

energy use. J--ior example, a plurality of energy templates can be accessed by a scheduling 

tool. Templates can include a predetem1ined utilization schedule selectable by the user 

based on a user's scheduling profile. A selected predetem1ined utilization schedule can he 

modifiable by a user using a scheduling tool module 650, and saved as needed or desired. 

According to an aspect, server 602 can output an on-line questionnaire or survey that a 

user can participate in to determine an energy template to use. 

[00185] According to a further aspect, server 602 can also use energy personality 

detection module 678 to detect an interaction profile of a user. For example, a user may 

be an urban professional having a long work commute which may result in a first portion 

of a utilization schedule. Upon arriving at a residential site, a user may interact with their 

thermostat to which will result in a different portion of a utilization schedule. For 

example, a user may like an indoor temperature to be colder when going to bed. As such, 

a personality of the user while away and while at home can be used to automatically 

generate a user's schedule. According to another aspect, an energy personality indicia or 

character can be generated and output with a user's on-line scheduling tool, within a user's 

social network, or any combination thereof. For example, processor 606 can detect an 

interaction of a user with a wireless thermostat, and display of an energy personality 
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indicia in response to the interaction. A user can then enable or disable display of the 

energy personality indicia within a social network such as Facebook®, MySpace®, etc .. 

In other forms, processor 606 can be used to modify the indicia based on an overall energy 

savings a user has accomplished at their residential site. For example, processor 606 can 

use energy savings module 670 to determine an energy savings of the individual and alter 

the energy personality indicia accordingly. In another form, a user can set up a messaging 

service or account using Twitter ® and the like to output energy savings updates to a 

subscriber base in response to an energy saving initiate, participating in demand response 

events, alter energy use, or various other forms. According to a further aspect, a Twitter® 

account or other messaging service can be used on a community basis to inform a group of 

individuals of energy management events. Por example, an "energy action day" or 

"energy alerts" can be posted using a Twitter ® account to subscribers and a subscriber 

can curtail energy use using energy management system 600 or various other energy 

management systems as needed or desired. Other forms of messaging or any combination 

thereof can be used as needed or desired. 

[00186] According to another aspect, server 602 can be used to detennine a sample 

size of residential sites and corresponding schedules to forecast energy consumption over 

an interval. For example, processor 606 can be used to determine a random sample size of 

residential sites in connection with estimating an energy consumption of a specific region 

such as a zip code, street or series of streets, substations supporting residential sites, node

to-node, or any combination thereof or other methods of determining a region. Upon 

identifying a sample size of a region, residential sites can be identified within the region. 

For example, processor 606 can then determine associated thermostat schedules of 

residential sites within the specified region using scheduling module 648. Server 602 can 

output thermostat scheduling data of the plurality of sites in connection with scheduling or 

forecasting energy use. 
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[00187] According to another aspect, server 602 can also be used to enable a 

demand response initiated at site 604. Por example, processor 606 can use demand 

response module 668 to detect an enabled demand response setting of site 604. Processor 

606 can further detect a demand response event condition and enable a curtailment action 

of HV AC 630 if a user of site 604 has selected participation in a demand response event. 

An energy reduction capacity of site 604 can be determined using efficiency rating module 

658, scheduling module 648, proximity detection module 662, or various other modules, 

data sources, or any combination thereof. 

[00188] According to another aspect, server 602 can also use demand response 

module 668 to contact individuals prior to curtailing energy use al site 604. For example, 

processor 606 can initiate a demand response event request communication to 

communicate to the users of a plurality of sites. Processor 606 can detect a user response 

level to participate in a demand response event, and enable a curtailment of a 

corresponding HV AC system or other energy consuming devices at a site of a user 

electing to participate in the demand response event. In this manner, user's may not be 

forced to participate in demand response events but can have real-time election 

capabilities to participate as needed or desired. 

[00189] According to an aspect, server 602 can send a text message that includes a 

request to participate in a demand response event. In some forms, a text message can 

include an agreement to pay the user to participate in a demand response event. Payment 

can take various forms such as credits, cash, rewards, points, contribution to education 

funds, discounts on energy rates, or any combination thereof. Server 602 can receive a 

response from using mobile client interface 634 and process the response using message 

module 672 to determine a desire to participate or not. 

[00190] According to another aspect, server 602 can be used with scheduling 

module 648 to determine an aggregate capacity to reduce energy consumption. For 
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example, processor 606 can be used to identify a group of residences within the plurality 

of residences and detem1ine an energy reduction capacity of each of the residences within 

the group using an efficiency rating of each of the residences within the group. Upon 

determining an efficiency rating of each residence, processor 606 can detect other data to 

be used to detem1ine an available capacity. For example, current weather conditions at 

each residential site can be detected, a user's energy schedule or thermostat schedule can 

be used, a response to text messages or emails electing to participate can be detem1ined, 

grid conditions can be used, or any combination thereof. Upon estimating an available 

capacity, an aggregate energy reduction capacity based on the energy reduction capacity of 

each of the residences within the group can be detennined. 

[00191] According to another aspect, server 602 can use an aggregate energy 

reduction capacity in association with an auction. For example, processor 606 can initiate 

an auction of virtual energy capacity to retail energy providers electing to hid an available 

energy capacity. In other forms, a third party can host an auction and energy management 

system 600 can output an available capacity in association with an upcoming auction 

event, peak demand period, transmission rate detem1ination period, or any combination 

thereof. For example, processor 606 can initiate an auction process to sell the aggregate 

energy reduction capacity to a third party, and detect a sale of the aggregate energy 

reduction capacity in connection with the auction process. Upon a sale occurring, 

processor 606 can initiate a cmtailmcnt of an HV AC system, other energy consuming 

devices, or any combination thereof, at each of the residences within the group. 

[00192] According to another aspect, energy management system 600 can include 

mobile client interface 634 operable to be coupled to mobile device 632 associated with 

site 604. For example, mobile client interface 634 can include a W AP gateway or other 

mobile client gateway to enable server 602 access to mobile device 632. Mobile client 

interface 634 can be provided as a part of server 602, however in other forms, portions or 

all of mobile client interface 634 can be provided by a specific wireless network provider. 
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As such, mobile client interface 634 can be configured to communicate with a specific 

carrier having a W AP gateway. Mobile client interface 634 can be used to communicate 

EMI or control data between W AP gateway and server 602 using any combination 

wireless or terrestrial communication technologies. Additionally, W AP gateway can also 

include logic or modules that can provide mobile device users access to EMI data or 

control data generated by mobile device 632, server 602, energy management system 600, 

or any portions and combinations thereof. 

[00193] According to an aspect, mobile client interface 632 can receive a site 

readings request of site 604 from mobile device 632. For example, processor 606 can 

detect the site reading request and initiate access to database 608 to retrieve site report data 

of site 604. Processor 606 can fornmt the site report data as mobile device data, and 

output the mobile device data to mobile device 632 using mobile device network 636. 

[00194] According to another aspect, mobile client interface 634 can receive a 

request from mobile device 632 lo modify a current temperature sel-poinl of HV AC 

system 630. For example, processor 606 can process a received request from mobile 

device 632 and initiate generation of a control report using control action report module 

654. The control action report can include a reference lo an updated temperature set-point 

communicated from mobile device 632 lo mobile client interface 634. Processor 606 can 

set a variable or field within database 608 to alter a set-point. Upon site 604 initiating 

access to server 602, processor 606 can access a variable or field associated with site 604, 

and generate a control action report or control data to be communicated to site 604 using 

site interface 622. As such, upon a temperature set-point being updated at site 604, home 

controller 626 can communicate a control action confinnation data, site report, status 

infom1ation, or various combinations thereof to confim1 the updated temperature set-point. 

Processor 606 can output a confirmation of the updated temperature set-point to the 

mobile client interface 634 upon receiving a confirmation, and can output an updated 

temperature set-point to mobile device 632. 
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[00195] According to another aspect, mobile device 632 can be used to enable and 

disable operating modes of one or more network devices located at site 604. Por example, 

mobile device 632 can include a mobile application loaded on mobile device 632 that can 

be used to control settings at site 604. FIG. SA and B illustrate examples of energy 

management application and functionality that can be used by mobile device 632 although 

other applications and functions can also be deployed using mobile device 632 as needed 

or desire. According to another aspect, mobile device 632 can access a web based 

application associated with server 602 using a web browser of mobile device 632 to enable 

and disable operating modes or conditions at site 602. For example, mobile device 632 

can alter a proximity setting, alter one or more environmental control zones, access current 

readings, modify a vacation setting, modify energy use schedules, or various other 

operating modes or data associated with controlling or maintaining operating modes of 

network devices located at site 604 as needed or desired. 

[00196] According to another aspect, energy rnanagement system 600, can he used 

Lo send messages Lo mobile device 632 in connecLion with an allered operaling condition 

al site 634. For example, processor 606 can access site dala received from site 604, and 

further detect a manual inpul condition provided al TSTAT 628. For example, a user may 

have decreased a Lemperalure set-poinl of TSTAT 628. Processor 606 can detect whether 

a user is at home using location data received from mobile device 632 and proximity 

detection module 660. Upon detecting the condition, processor 606 can determine if it 

should initiate a text message indicating the manual input condition. For example, 

processor 606 can use message module 672 to format and output a text message indicating 

the condition change of TST AT 628, and ouptut the text message using mobile client 

interface 634. A user can then alter the condition using mobile device 632 as desired. In 

other forms, an email message or other electronic message can also be sent to a user. For 

example, a message can be displayed within a window of a computer system associated 

with the user. In other forms, a text message can be sent to multiple mobile devices 
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associated with site 604. Various other combinations of alerting a user of site 604 of a 

manual change to an operating condition can be used as needed or desired. 

[00197] FIG. 7 illustrates an energy management user interface (EMUI), illustrated 

generally at 700, according to an aspect of the disclosure. In some forms, EMUI 700 can 

be accessed using a mobile device, desktop computer, Netbook, laptop computer, smart 

phone, a energy display device, a smart thermostat, a home automation control terminal, 

and IPad ® or any combination of devices capable of displaying energy management user 

interfaces. 

[00198] According to an aspect, EMU! 700 can include a user infomiation section 

702 configured Lo display one or more user names 704, a residential siLe address 706, a 

mobile phone number 708 associaLed with residential site address 706. User information 

section 702 can further display a cmrent energy provider 710 associated with residential 

site address 705, and a cu1Tent best rate 712 of a third party energy provider available at 

residential siLe address 706. An advertisement 714 section can also be displayed, and an 

edit details link 716 can be displayed Lo enable a user Lo access, edit, modify, delete, 

manage, etc. infonnalion displayed within user infonnation section 702. FIG 9 described 

herein includes an example of a user interface Lhat can be used Lo edit user information 

displayed wiLhin user infonnation section 702. User information section 702 can also 

display an energy personality 740 associated with hers name 704. Energy personality 740 

can also be linked to one or more social networks as needed or desired. 

[00199] According to a further aspect, a cu1Tent readings section 718 can be 

displayed within EMUI 700. Cu1Tent readings section 718 can include, for example, a 

current date and time section 720 with a cutTent inside temperature and outside 

temperature at a residential site. Cu1Tent readings section 718 can fmther include a current 

thermostat set-point 722 of a the1mostat located at a residential site. More than one 

thermostat can be deployed at a residential site and current thermostat set-point 722 can 

include references such as "Main", "2", "3" or some other indicia configured to enable 
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access to cunent thermostat readings of multiple thermostats at a residential site. A user 

can also modify the name or number of a thermostat, zone, etc. using an edit feature of 

thermostat set-point 722. 

[00200] According to a fu1ther aspect, a cmTent readings section 718 can also 

include an energy savings level 724 configured to indicate a savings level that relates to 

current thermostat set-point 722. For example, as current thermostat set-point 722 is set to 

a low set-point, an air conditioner unit may run more frequently and cause a low energy 

savings. As such, a visual indication of an energy savings can be displayed in association 

with a cuITent set-point giving a user feedback on energy consumption based on a 

thermostat set point. In some forms, a user can adjust a thermostat set-point up or down, 

and an energy savings level can he altered in near real-time hased on the users selection. 

For example, various programming languages such as DHTMI., AJAX, blash, HTML 5, 

and the like can he used to show a near real-time update of one or more fields within 

t---:Mlll 700. 

[00201] According to a further aspect, EMU! 700 can also include a demand 

response nolificalion seleclor 726 configured lo enable participalion in demand response 

events, disable participation in demand response events, and enable a lexl message (or 

other messages) to be senl lo a user lo request participation in a demand response event. 

According to a further aspect, EMUI 700 can also include a proximity detection selector 

728 configured to enable proximity detection of one or more mobile devices associated 

with a residential site. 

[00202] According to another aspect, EMUI 700 can also include an energy usage / 

savings section 730 that can display a cuITent annual savings 732, a cuITent monthly 

savings 734, a demand response savings 736, and a view more data link 738. According 

to an aspect, view more data link 738 can be operably associated with accessing portions 

or all of EMUI 800 described in FIG. 8. 
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[00203] FIG. 8 illustrates an energy management user interface operable to report 

energy usage and savings infonnation, illustrated generally as EMUI 800, according to a 

further aspect of the disclosure. According to an aspect, EMUI 800 can include an energy 

usage / savings section 802, operable to display a cun-ent annual savings 804, a cun-ent 

monthly savings 808, and a cmTent demand response savings 808 realized by a user 

participating in demand response events. EMUI 800 can also include an estimated annual 

savings section 810, a managed vs. unmanaged energy consumption graph 812, and a 

comparative consumption graph 814. According to an aspect, a user can select a 

comparison graph that includes a community graph configured to compare a user's energy 

consumption to others in a residential community, a state comparison graph configured to 

compare a user's energy consumption to others within a state, and a national graph 

configured to compare a user's energy consumption to a current national average. 

[00204] According to a further aspect, EMU! 800 can also include a daily usage 

graph 816 configured lo indicate energy consumplion and savings on an hour-by-hour 

basis. For example, if a user selecls a medium energy savings sellings, daily usage graph 

can display a daily savings in dollars, KWh or any combinalion thereof. Daily usage 

graph 816 can further include a graph indicaled whal lhe consumption would have been if 

energy use was lefl unmanaged. According lo a further aspecl, daily usage graph 816 can 

also include a day selector 818 configured to enable a user to select a day of the week to 

view energy consumption and savings. 

[00205] According to another aspect, EMUI 800 can also include a monthly usage 

and savings graph section 820 configurable to output monthly energy usage and savings 

infom1ation of each day of the month. For example, a monthly graph can include a daily, 

weekly, or other pairing bar graph configured to display a monthly energy usage and 

savings at a residential site. A user can navigate between a month using month selector 

822 and a specific month's consumption and savings graph can be displayed. In some 

instances, only a portion of a specific month's data may be available to be displayed. As 
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such, only a portion of a graph may be displayed as desired. According to a further aspect, 

monthly usage and savings graph section 820 can also include an link to access annual 

savings as needed or desired. 

[00206] According to another aspect, EMUI 800 can further be used to access and 

display performance data of an adjacent home, a similar sized home, one or more of the 

same or similar energy consuming devices (e.g. HVAC, hot water heater, other smart 

appliances), or any combination thereof. EMUI 800 can compare pe1formance of each of 

the other residences and devices, and provide feedback to a user about the user's relative 

performance. For example, EMUI 800 can output a visual indication of power consumed, 

such as a graph, chart, etc. In other forms, a comparable residential site can also be 

displayed using EMU! 800. For example, a same or similar sized home can be used as a 

baseline comparison. 

[00207] In other fonm, EMU! 800 can be used to enable a user access to energy 

efficienl devices and syslems, and a user can forecasl energy reduclion and savings 

lhrough use of an energy efficienl syslem. As such, energy consuming devices lhal may be 

inlroduced and have a grealer efficiency raling can be idenLified and communicaLed to a 

consumer. According lo anolher form, EMUI 800 can display a click-through or micro

sile lo allow a user lo access third parly producl energy efficienl offerings. In olher forms, 

EMUI 800 can enable access to a "green energy" marketplace that will enable a user to 

review energy efficient products and services. Such products and services can be selected 

by a user and associated XML data, meta data, and the like can be fed into EMUI 800. 

EMUI 800 can be configured to use the third party data and refresh data displayed within 

EMUI 800 to display an estimated saving if used at the user's residential site. As such, 

EMUI 800 can determine an estimate of what energy savings may be for their residential 

site, allowing a user to make an informed purchase decision. For example, a user may 

wish to add a solar array or other type of energy producing system to their residential site. 

EMUI 800 can be used to estimate the amount of energy that may be saved based on a 
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user's actual historical energy use. As such, a payback period associated with purchasing 

can be displayed to a consumer. 

[00208] FIG. 9 illustrates an energy management user interface (EMUI) operable to 

access and edit user and site infonnation, illustrated generally at 900, according to a 

further aspect of the disclosure. EMUI 900 can include a user profile 902 configured to 

display and enable a user to edit changes to user information. User profile 902 can include 

a user selector 904 configurable to add and remove user's associate with a site, a user 

name field 906, an energy personality type field and/or indicia 908, a social network 

selector 910, a residential site address 912, and a mobile number 914 associated with a 

residential site address 912. According to a further aspect, user profile 902 can also 

include an energy text message alert selector 916, a proximity detection selector 918, and 

a current HY AC provider information field 920. 

[00209] According to an aspect, user selector 904 can he configured to enahle a user 

lo selecl a user dala lo edit For example, rnulliple users can be associaled wilh a 

residential site and a user's information can be accessed by selecting user selector 904. In 

other forms, a user can log into a web site or other application and may only be able to 

have lirniled access lo user specific dala associaled wilh a residenlial site. According to 

anolher aspecl, user infonnalion seleclor 904 can be used lo add addilional users lo be 

associated with a residential site. As such, a master user or administrator login can form 

(not expressly illustrated in FIG. 9) can be provided to manage user infonnation. In some 

aspects, a user profile 902 can include pre-populated information to reduce the amount of 

infom1ation a user may need to input. Additionally, information associated with the 

residential site can be accessed and used with the additional user as needed or desired. 

[00210] According to a further aspect, EMUI 900 can also include an energy 

provider section 922 which can include retail, utility, or third party energy information. 

For example, a cun-ent energy provider can be displayed and a current energy rate and 

plan currently being used can also be displayed. Energy provider section 922 can also 

- 76 -



0306

WO 2011/011404 PCT/US2010/042589 

indicate a best rate plan at a cmTent provider, and a best local rate available through 

another provider. Energy provider section 922 can also include a savings calculator 

element 934 capable of initiating a savings calculation of the residential site using a best 

available rate of a current provider, other providers, or any combination thereof. Savings 

calculator element 9434 can also use historical site data, scheduling data of the residential 

site, forecasted energy consumption, future energy pricing, or various other EMI or any 

combination thereof to determine annual savings. Site consumption can then be used to 

determine what an overall cost of energy would be when using a given rate plan. Other 

intervals (e.g. monthly, weekly, daily, etc.) can also be calculated as needed or desired. 

As such, a user can identify a plan that would align with usage habits and scheduling data 

at a residential site. 

[00211] According to a further aspect of the disclosure, EMUI 900 can also include 

a user posting and reviews section 924. User posting and reviews section 926 can include 

a content selector 926 capable of selecting energy hlogs, green energy reviews, markets 

and the like. For example, as a user selects 'My Energy Hlogs,' a list of energy hlog titles 

can he displayed including a user energy hlog 928 configured to enable a user to edit and 

publish their own energy hlog. A user can publish their energy hlog to an energy hlog 

websites, social networks, third party sites, content providers, or any combination thereof. 

A third patty energy blog 930 can also be listed within user posting and reviews section 

926 allowing third party bloggcrs, aiticlcs, content providers, RSS feeds, Twitter® Feeds, 

or any combination thereof, to provide content. According to an aspect, a user can add a 

blog, news feed, social network, Twitter ® account, etc. to user posting and reviews 

section 926 as desired. User selector within user posting and reviews section 924 can 

allow a user can to select between user content associated with a site and read/write/access 

privileges can be enabled and disabled accordingly. 

[00212] According to a further aspect, user posting and reviews section 926 can also 

include a 'Green Energy Reviews' section configured to review energy saving products, 
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environmentally friendly products, green energy producing systems, or any combination 

thereof. User posting and reviews section 926 can also include a 'Markets' section 

configured to enable a user to access green energy product websites or marketplaces 

having green energy products. For example, a marketplace can be used to consolidate 

available green energy products, such as smart appliances, and further identify third party 

pricing and websites selling green energy products. As such, a user can read reviews of 

new energy saving products and access the energy products using user posting and reviews 

section 926. In some instances, EMUI 900 can be used to enable E-commerce between a 

posting site within markets section, jc,>reen energy reviews section, retail energy providers, 

etc. allowing a firm hosting EMUI 900 to be paid a portion of revenue resulting from a 

sale. 

[00213] PIG. 10 illustrates an energy management user interface (['.MUI) operable 

to schedule energy use at a residential site, illustrated generally as EMLJI 1000 according 

to a further aspect of the disclosure. EMU! 1000 may be illustrated in association with 

managing one or more user schedules, them1ostats, HY AC systems, zones, sites or any 

combination thereof. In other fom1s, EMU! 1000 can he modified to schedule energy use 

of various energy consumption devices at a site as needed or desired. Additionally, 

portions or all of EMUI 1000 can be accessed using a computer system capable of 

accessing the Internet, can be configured as mobile application that can be used with a 

smart phone or handhcld computer, tablet, and the like such as an I-Phone® device, a 

Blackberry® device, an Android® device, an IPad® or various other devices or systems, 

or any combination thereof. 

[00214] According to an aspect, EMUI 1000 includes a thermostat display 1002 

configured to enable a user to adjust a temperature of one or more thermostats located at a 

residential site. Thermostat display 1002 can include a date and time display, a the1mostat 

selector 1004, and a thermostat controller 1006. EMUI 1000 can also include a savings 

selector 1008 configured to enable a user to select a low savings level, a medium savings 
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level, or a high savings level. Savings selector 1008 can be operably associated with an 

estimated savings display 1010 and a scheduling tool 1012. For example, a user can select 

a low savings using savings selector 1008 and an estimated savings can be calculated and 

displayed within estimated savings display 1010. According to a further aspect, a user can 

select a savings level using savings selector 1008. As such, resulting thermostat settings 

can be displayed within scheduling tool 1012 thereby providing a user a visual indication 

of a resulting temperature setting. According to a further aspect, savings selector 1008 can 

also be operably associated with scheduling tool 1012 to display more than one 

temperature setting at a time. For example, a low savings may result in a temperature 

setting of sixty-five degrees, a medium savings may result in a temperature setting of 

sixty-eight degrees, and a high savings level may result in a temperature setting of 

seventy-four degrees. Various combinations of values and display techniques can be used 

as needed or desired. 

[00215] According to a further aspect, scheduling tool 1012 can include a seasonal 

schedule capable of allowing a user to schedule energy use based on a season (e.g. spring, 

summer, fall, winter). For example, a first site may he located in a hot climate and a 

second site may he located in a cold climate. As such, an air conditioner may he used 

more frequently during the summer months in a hot climate and can be associated with a 

schedule being displayed. A user can select between a seasonal schedule using scheduling 

tool 1012, and a schedule can be updated accordingly to display a winter schedule. 

Various other seasonal schedules can be added and removed as needed or desired. In 

other forms, scheduling tool 1012 can be used to access a current operating mode of an 

HV AC system and display a seasonal schedule in response to detecting an operating 

mode. For example, if an HV AC system may be operating in a heat mode, a winter 

schedule can be displayed. Other seasonal schedules can also be displayed within 

scheduling lool 1012 as needed or desired. 
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[00216] According to a further aspect, scheduling tool 1012 can include a current 

inside and outside temperature display 1014, and a schedule selector 1016 capable of 

displaying a user schedule of a first user, a second user, a vacation schedule, or any 

combination of schedules. For example, a user may use scheduling tool 1012 to schedule 

energy use at multiple sites. As such, scheduling tool can display a second site associated 

with a specific user. Additional schedules can be added as needed or desired, and access 

privileges also can be set by a current user using user info1mation profile such as user 

profile 902 illustrated in FlG. 9 or any other privileges or logic capable of setting access 

privileges. 

[00217] According to a further aspect, scheduling tool 1012 can also include a 

weekly schedule display section 1018, and a time span display section 1020 configured 

within a schedule 1022. Weekly schedule display 1018 can also be configured to show 

current dates or a series of dates, and can further include forecasted weather conditions of 

each day. A user can navigate to another week by selecting Lab 1024 configurable to 

enable a subsequent weekly schedule Lo be displayed as desired. According Lo further 

aspecl, schedule 1022 includes a plurality of cells generally illustrated al scheduled events 

1026 Lhat can be modified as desired to schedule energy use. Schedule events 1026 can 

include a Lime interval and setting of a network device, such as a Lhermostal, being 

scheduled. A cell can also include an indicator, such as 'adapt?' indicator 1028 to 

indentify an auto-schedule suggestion detected by an energy management system operably 

associated with EMUI 1000. For example, when a user may be at a site, a user may desire 

to have a temperature decreased to seventy eight degrees on Saturday prior to nine (9) 

P.M. As such, an auto-schedule suggestion can be detected and an adapt? indicator 1028 

can be displayed to enable a user to have a schedule adapted automatically. Adaption 

suggestions can be provided to users in other ways and need not be limited to being 

displaying within schedule 1022. 
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[00218] According to a further aspect, EMUI 1000 can also provide access to view 

templates selector 1030 that can be used to schedule energy use. Por example, view 

templates selector 1030 can be used to display predetermined schedules within scheduling 

tool 1012. A user can then modify portions of a selected template to their preference as 

needed or desired. In other forms, a series of questions can be asked to a user to determine 

a template to display. For example, scheduling tool 1012 can enable access to a short 

questionnaire to detect a user's day-to-day schedule. For example, a user can be an urban 

professional, a housewife, a single parent, a soccer mom, an empty nester, or various other 

demographics. As such, EMUI 1000 can be adapted to hide scheduling tool 1012 until a 

survey or series of questions is completed, and then display a resulting schedule within 

scheduling tool 1012. 

[00219] According to a further aspect, EMU! 1000 can be adapted to display a list 

of selectable templates and can allow a user to select and display each template. Upon 

identifying a template, a user can then save an identified template as a user schedule. In 

some forms, a user's site location can be determined in advance and templates can be 

generated based on a location of a site (e.g. warm climate vs. cold climate). As such, view 

templates can be generated based on a site profile, a user profile, user characteristics, site 

data, or various other types of data capable of being used lo generate a template that can 

be used by a user. 

[00220] According to a further aspect, scheduling tool 1012 can also include an add 

addition time span selector 1034 configured to enable a user to add an additional time span 

within time span display section 1020. Scheduling tool 1012 can also include a view 

additional time slot selector 1032 configured to enable a user to scroll to additional time 

slots that may be output using scheduling tool 1012. For example, a user can select 

additional time slot selector 1032 and scheduling tool 1012 can be updated to display 

scheduled events of each day simultaneously. In this manner, a user can scroll additional 

time slots and days of the week as needed or desired. 
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[00221] According to a further aspect, EMUI 1000 can also include a proximity 

detection selector 1036. Par example, a user may enable proximity detection using 

proximity detection selector 1036, and energy use at a site may be altered based on a users 

distance to the site. A user's mobile device number can be associated with a site and can 

allow a user to enable and disable proximity detection selector 1036. In some forms, 

proximity detection selector 1036 can be hidden, displayed, selectable, or any combination 

thereof in response to a user having a mobile device capable of being detected when a user 

is at or away from a site. 

[00222] According to another aspect, EMU[ 1000 can a energy alert text message 

seleclor 1038 configured to enable a texl message to be sent to a user's mobile device. For 

example, during a high energy use day, an energy action day may be identified and a 

utilily company or other entily may publish a warning indicating that a high energy use 

day may be occurring. As such, a user can receive a text message indicaling the situation. 

In some forms, a can respond lo the text message and alter lheir energy use schedule. For 

example, a user can respond lo a request lo alter their energy savings selling from a 

medium to a high. As such, scheduling tool 1012 can be modified Lo initiate a high energy 

savings schedule at a user's site. In other forms, energy alerl texl message selector 1038 

can be used to enable a user to receive demand response requests via a text message. For 

example, a demand response request can include a requested time interval, new 

temperature setting, estimated savings, other demand response data, or any combination 

thereof within a text message. A user can then respond to the text message to participate, 

not participate, partially participate, or any combination thereof. Upon responding, a 

user's schedule can be modified as needed or desired. 

[00223] According to a further aspect, EMUI 1000 can also include a vacation 

mode settings 1040 to enable a user to initiate use of a vacation mode or schedule. For 

example, vacation mode settings 1040 can include a vacation mode selector 1042 to turn a 

vacation mode on or off. Vacation mode settings can also include a schedule leave date 
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selector 1044 and a schedule return date selector 1046. A calendar (not expressly 

illustrated in FIG. 10) can be displayed to enable a user to select an interval of dates when 

they will be on vacation. As such, reduced energy use can be realized by altering a 

temperature setting. For example, a schedule can be increased to a high energy saving 

mode in association with the vacation mode being selected. In other fom1s, a user may 

have input or selected a vacation schedule to be used when vacation mode may be 

selected. Various combinations can be used as needed or desired. 

[00224] During use, upon a user accessing EMUI 1000, EMUI 1000 can display a 

current date and time, and can fmther highlight a current cell within scheduling tool 1012 

that corresponds to a cunent data and time. A user can select a them1ostat to adjust using 

thermostat selector 1004, and a schedule of a selected them10stat can he displayed within 

scheduling tool 1012. A user can adjust a current set-point using thennostat controller 

1006, and a corresponding temperature within a current cell can he adjusted accordingly. 

In another fom1, a user can select a cell to he modified. For example, a user may want to 

modify a temperature setting or scheduled event set for Tuesday, between eight (8) A.M 

and five (5) P.M. As such, a user can select the appropriate cell and further adjust a 

temperature up or down using thermostat controller 1006. A new setting can he displayed 

within the selected cell. According to a further aspect, a user can use savings selector 

1008 to adjust a savings to be realized on a specific day. As such, a resulting temperature 

setting can be displayed within a selected cell. 

[00225] In other forms, a user can select a time span cell to adjust. For example, a 

user can modify a cunent time span cell by selecting a specific cell. Upon selection of a 

specific cell, scheduling tool 1012 can highlight which cells may be affected by modifying 

a time interval. A user can then modify an interval accordingly as needed or desired. 

[00226] According to a further aspect, a user can select a day of the week to modify. 

For example, a user can select 'MON' and a background color can be altered to indicated 

that each of the MON cells can be modified. In a form, a user can update each cell as 
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desired, can alter one or more, or all MON cells using savings selector 1008 as needed or 

desired. 

[00227] According to another aspect, EMUI 1000 can be used to activate a one or 

more schedules. For example, a first user schedule can be activated over a period of time 

and then a second user schedule can be activated over another period of time. A user can 

also activate a vacation schedule that include an scheduled events to optimize energy 

savings when nobody is present at a site. In other forms, a first user schedule can be 

compared to a second user schedule, and events at a site can be scheduled accordingly. 

For example, a first user schedule may be active during an evening time and may override 

a second user schedule. In other forms, a second user schedule may be activated in the 

morning to accommodate an individual that may remain at home during the day. As such, 

EMUI 1000 can be used to generate multiple schedules to automatically control energy 

use at a site as needed or desired. 

[00228] According to an aspect, portions or all of HMlll 1000 can be provided as a 

hosted application that can allow a user to access site reports, historical consumption data, 

real-Lime consumption dala, operating slalus of energy consuming devices, control 

interface Lo control energy consuming devices, a scheduling interface Lo schedule 

utilization and consumption of energy, an inventory tool Lhal will show real-Lime and 

historic energy consumption of each energy consumption device within the home, or any 

combination thereof. 

[00229] According to a further aspect, portions of all of EMUI 1000 can include a 

user interface that can report a current operating condition, and can further include control 

logic capable of providing a user access to a smart appliance or control system at a site. 

For example, if a demand response condition may be detected within an energy 

transmission system, EMUI 1000 can be used to output the condition to a user. A user can 

then alter an operating status of one or more energy consuming devices at a site. 
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[00230] According to another aspect, a site can include multiple users that can 

access and control settings at a site using TIMUI 1000. Additionally, a site can include 

multiple thermostats that can be managed remotely and controlled by a user. For example, 

a thermostat in the upper portion of a home can be displayed via a web browser or 

application on an mobile device such as a BlackbeITy®, I-Phone®, Android®, I-Pad® and 

the like. A user can select a thermostat using thermostat selector 1004, and adjust the 

thermostat to a first setting. In some fom1s, the thermostat settings may have a different 

effect on the actual temperature within various portions of the home. As such, a user may 

want to select the desired temperature within at a site, and EMUI 1000 can be used to 

calculate thermostat settings to achieve the desired temperature. In another fom1, EMUI 

1000 can he used with an energy management system such as energy management system 

600 in FIG. 6, or other systems. A thermal response of a zone, room, site, or any portion 

thereof can he detem1ined and setting of one or more them10stats can be automatically 

detem1ined to achieve a desired temperature. 

[00231] In other fom1s, EMLJI 1000 can be used in association with various types of 

EMI data. For example, various EMI data such as current and forecasted weather data, 

grid conditions, real-time pricing data, grid congestions conditions, forecasted demand, or 

any combination thereof of EMI data can be used Lo determine a selling recommendation 

that a user can select. In this manner, a user's lifestyle and preferences can be aligned 

with the real-time and forecasted conditions allowing a user to make informed energy 

consumption decisions. 

[00232] FIG. 11 illustrates a diagram of a network device, illustrated generally as 

wireless thermostat 1100, according to an aspect of the disclosure. Wireless thermostat 

1100 can be used in association with an energy management system, mobile device, 

energy management user interface, or various other devices, systems, or any combination 

thereof. 
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[00233] Wireless thermostat 1100 can include a outside temperature display 1102, a 

weather forecast display 1104, and an inside temperature display 1106. Wireless 

thermostat 1100 can also include a thermostat setting display 1108, a temperature increase 

input 1110, and a temperature decrease input 1112. Various type of display technology 

having single color, multicolor, or any combination thereof can be used with wireless 

thermostat 1100, including, but not limited to LED displays, TFT displays, OLED 

displays, LCD displays, flexible lighting displays, or any combination thereof. 

[00234] According to an aspect, wireless them1ostat 1100 can also include a mode 

switch 1114 and indicators 1116 configured to identify a mode. For example, mode 

switch 1114 can be placed off, heal mode, air condition model, or fan mode. An 

associated indicator above each mode within setting display 1116 can be illuminated in 

connection with an operating mode selling. In other forms, indicators 1116 can be placed 

behind an associated text and illuminated Lo indicate a cuffenl mode. For example, 

wireless thermostat 1100 can include a thin material that can allow a back.light, such as 

LED lighting Lo illuminate and show Lexl. In another form, mode switch 1114 can include 

a push button or toggle switch Lo enable a back light Lo display and select a mode. Various 

other input and display methods or combinations thereof can be used. 

[00235] According to a further aspect, wireless them10stat llOO can also include a 

smart thermostat settings 1118. Smart thermostat settings 1118 can be programmable 

settings that can display a proximity mode 1122, a vacation mode 1124, and a smart 

energy mode 1126. Smart thermostat settings 1118 can be displayed based on a capability 

of a site, a cuffent operating mode of wireless thermostat 1100, a setting within a energy 

management user interface such as EMUI 1100 and the like, an operating mode of a 

mobile device, a location of a mobile device, an operating mode of another network device 

accessible to an energy network, or various other combinations of operating modes or 

settings accessible to wireless thermostat 1118. For example, a user may want to activate 

proximity detection to control wireless thermostat 1100 (and possible other network 
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devices) usmg proximity mode 1122. As such, a user can activate proximity mode 

accordingly. In other forms, a user may be going on vacation and can activate vacation 

mode 1122. In another fmm, a user may activate a smart energy mode 1126, and an 

energy schedule provided by EMUI 1100, associated settings, and the like can be 

deployed. 

[00236] According to another aspect, wireless thermostat 1100 can include a 

housing 1130 can having a material that can detect when a user touches wireless 

thermostat 1100. For example, housing 1130 can be operably coupled to a heat sensor, 

capacitive sensor, and the like configured to detect when a user touches a portion of 

housing 1130. Upon detecting a user contacting housing 1130, one or more displays or 

indicators of wireless them10stat 1100 may illuminate. In this manner, energy consumed 

hy wireless thermostat 1100 can he reali7,ed hy changing one or more displays from a 

sleep state to a display state. According to a further aspect, a portion or all of housing 

1130 can include a material such as a concealing material that can include characteristics 

such as transparency, translucency, semi-transparency, semi-translucency, opaqueness, 

other types of light altering material, or any combination thereof capable of hiding one or 

more displays or indicators of wireless them1ostat 1100. For example, a hack light or I ,HD 

can illuminate at a surface of wireless thermostat 1100 giving an appearance of having the 

display at or near a front surface of housing 1130. As such, housing 1130 with a 

concealing material can be mounted on a wall or other location without having readings or 

settings persistently being displayed using a display or other indicators. 

[00237] According to an aspect, temperature control mechanisms 1110 and 1112 

can include a mechanism (not expressly illustrated in FIG. 11) that can allow housing 

1130 to rock or shift left and right as a user contacts mechanisms 1110 or 1112. Other 

orientations can also be used. For example, wireless themrnstat 1100 can mounted to a 

wall surface (not expressly illustrated in FIG. 11), and a user can contact a temperature 

increase mechanism 1110. Housing 1130 would rock slightly to the right. In another 
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form, at least a portion of housing 1130 can include a switch mechanism similar to a 

mouse of a computer system that provides a clicking sound or a mechanical feedback 

when temperature control mechanisms 1110 or 1112 are engaged or touched. As such, a 

user can realize a visual change of display 1108, and can further be provided a mechanical 

feedback of a switching mechanism upon activation of a switching mechanism. Various 

other orientations to rotate housing (e.g. up/down, left/right, etc.) can be realized as 

needed or desired. 

[00238] PIG. 12 illustrates a block diagram of a network device, illustrated 

generally as a wireless thermostat 1200, according to another aspect of the disclosure. 

Wireless thermostat 1200 be used with wireless thermostat 1100 illustrated in F1G. 11 

above or various other devices, systems, or any combination thereof described herein. 

Wireless thermostat 1200 can include a temperature and humidity sensors 1202, and one 

or more 1/0 devices 1204 to allow a user to provide an input to wireless thermostat 1200. 

For example, 1/0 device 1204 can enable a user can to select a mode (e.g. off, A/C, Heat, 

Fan, etc.), a smart energy mode (e.g. proximity, vacation, smart schedule, etc.), or various 

other features or combinations of features. Wireless them10stat 1200 can also include a 

power interface 1206, and a hus interface 1208. Wireless them1ostat 1200 can also 

include a processor or controller 1210, and one or more control relays 1212 to control a 

remote unit such as an HV AC unit, heat pump, other appliances, or any combination 

thereof. 

[00239] According to a further aspect, wireless thermostat 1200 can also include a 

one or more wireless devices 1214 capable of communicating with one or more associated 

wireless networks, a memory 1216, and a display interface 1218. Display interface 1218 

can be configured to engage one or more LCD displays, touch screens, one or more LEDs, 

or various other display technologies illustrated generally as display 1222. Wireless 

thermostat 1200 can also include a precision measurement unit (PMU) 1220 configured to 

measure consumed by an associated network device, and a profile module 1224 that can 
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include network protocol configuration data, user profile data, device data, seasonal 

profile data, or various other types of data that can be accessed during use of wireless 

thermostat 1200. According to an aspect, wireless them10stat 1200 is a non

programmable them1ostat that does not include an enabled programmable thermostat 

scheduling feature accessible by a user engaging wireless thermostat 1200. As such, a 

limited amount of scheduling functionality is needed or desired within wireless thermostat 

1200 and a user can use a scheduling tool such as EMUI 1000 or various other features 

provided herein to enable and disable use of wireless thermostat 1200. 

[00240] PIG. 13 includes a block diagram of an energy management system, 

illustrated generally at 1300, according to a further aspect of the disclosure. Energy 

management system 1300 can he deployed at residential site 1302 and can include an 

energy management apparatus or controller 1302. Controller 1302 can include portions or 

all of controller 400 described in FIG. 4 or any other type of system, device, apparatus, or 

any combination thereof capable of deploying controller 1302. 

[00241] According to an aspect, controller 1302 can include an application program 

interface 1306 operably coupled to a processor or logic (not expressly illustrated in FIG. 

13) of controller 1302. Controller 1302 can include a communication interface 1306 a 

wireless device 1308 configured Lo access a first network 1314, a wireless device 1310 

configured to access a second network 1318, and a wireless device 1312 configured to 

access a third network 1322. Controller 1302 can also include a network device 1330 such 

as an Ethernet or other wireline communication device capable of access an information 

network such as a LAN, WAN, the Internet, and the like. 

[00242] According to a further aspect, first network 1314 can be communicatively 

coupled to a smart meter / AMI device 1316. According to another aspect, second 

network 1318 can be communicatively coupled to a wireless thermostat (TST AT) 1320. 

According to a further aspect, third network 1322 can be coupled to a mobile device 1324. 

According to an aspect, mobile device 1324 can include a smart phone device such as a 
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Blackberry®, I-Phone®, Android® and the like, a laptop computer system, a Netbook, an 

IPad®, or any other type of mobile device. 

[00243] During use, controller 1302 can be used to communicate information from 

various networks to a wireless energy network to manage one or more network device 

connected to a wireless energy network. For example, second network 1318 can be 

configured as a wireless energy network capable of enabling communication with a 

network device such as TSTAT 1320. Information can be received from information 

network 1332, and processed by controller 1302 and output to TSTAT 1320 using API 

1306 and communication interface 1306. In other forms, information can be 

communicated from mobile device 1324 to controller 1302 using third network 1322 that 

may he different from second network 1318. Controller 1302 can detect information 

communicated from mobile device 1324 and output infon11ation to TSAT 1320 using 

second network 1318 to TSTAT 1320. As such, controller 1302 can provide a network 

hridge to enable infom1ation communicated between various different types of networks. 

[00244] According to an aspect, controller 1302 can include application program 

interface 1306 configured to use at least a portion of an incoming message communicated 

from an infonnation network, an information network, a utility network or any 

combination thereof. For example, an incoming message can include at least a portion of 

a user energy management schedule. Controller 1302 can initiate altering use of a 

resource in response to detecting a portion of the first user energy management schedule. 

For example, a schedule can include altering a thermostat, lights, smart appliances, etc. 

Communication interface 1306 can fmther be operably coupled to application program 

interface 1306 and configured to communicate information using a wireless device. 

[00245] Por example, communication interface 1306 can communicate with 

wireless device 1310 capable of accessing a second network 1318 operable as a wireless 

energy network. Although illustrated as a single communication interface, communication 

interface can be provided as multiple communication interfaces, a single communication 
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interface, as a multi-network communications interface, or any combination thereof. As 

such, multiple networks can be accessed and communicated with as needed or desired. 

For example, wireless device 1312 can be configured to communicate using a WIFI enable 

communication protocol and wireless device 1310 can be configured to communicate 

using a Zigbee enabled communication protocol. 

[00246] According to an aspect, controller 1302 can include wireless device 1312 

configured as a WIFI enabled communication device operably coupled communication 

interface 1306 and third network 1322 operable as a WIFI network. Application program 

interface 1306 can be configured to receive an energy management schedule 

communicated using an incoming message received from third network 1322 as an 

incoming WIFI message. As such, an energy management schedule or other EMI data can 

he communicated from a WIFI enabled device, such as mobile device 1324 or other 

devices. Controller 1302 can then use application program interface 1306 to process the 

energy management schedule and initiate control actions to a network device accessible to 

an energy network. 

[00247] According to another aspect, controller 1302 can recieve an first energy 

managemenl schedule using a firsl nelwork, and receive a second energy management 

schedule using a second nelwork. For example, a firsl enrgy schedule can be received 

using network device 1330 and can include a first user energy schedule data. A second 

energy schedule can be received using third network 1322 operable as a WIFI network. 

For example, a user of mobile device 1324 can provide scheduling data, control data, or 

various other energy management scheduling data. Controller 1302 can then use portions 

of each schedule as needed or desired, and initiate control actions using second network 

1318 operable as a wireless home energy network. For example, second network 1318 

can be configured as a Zigbee enabled network. As such, multiple networks having 

scheduling information can be accessed and scheduling data of multiple users can be used 

to control network devices accessible to an energy network. 
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[00248] According to an aspect, controller 1302 can include output control actions 

that have been received from more than one network to control a network device 

accessible to an energy network. For example, wireless device 1312 can be configured to 

receive control action data from third network 1322 operable as a WIFI enabled network. 

Control action data can be provided in association with a first user schedule using mobile 

device 1324. Controller 1302 can further receive a second control action data from 

associated with a second user schedule, such as a utility schedule. Second control action 

data or a second user energy management schedule can be communicated using first 

network 1314 configured as an AMI enabled network and sma1t meter/ AMI interface 

1316. Controller 1302 can then detect whether to use the second control action prior to the 

first control action. 

[00249] According to another aspect control action data of multiple user schedules 

can be connnunicaled using communicalion inlerface 1306 provided as multiple 

communicalion inlerfaces. For example, wireless device 1312 can include a 

communicalion interface accessible to applicalion program interface 1306. Additionally, 

wireless device 1310 can include a communicalion inlerface accessible lo application 

program inlerface 1306. As such mulliple communicalion inlerfaces can be deployed lo 

communicale control aclion data of one or more user energy management schedule. 

[00250] According to a further aspect, application program interface 1306 can be 

used to initiate use of a first control action of a first user energy management schedule 

prior to using a first control action of a second user energy management schedule prior to 

the first user energy management schedule. For example, a second user energy 

management schedule can include one or more control action that can have a higher 

priorty that a first user energy management schedule. As such, controller 1302 and 

application program interface 1306 can initiate a control action as needed or desired based 

on a priority. 
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[00251] According to a further aspect, controller 1302 can initiate a control action 

or energy management schedule in response to a distance an associated mobile device 

1324 may be from site 1304. For example, a first user energy management schedule may 

be deployed as a first user having mobile device 1324 may be located at or near site 1302. 

As mobile device 1324 moves away from site 1302 (e.g. one mile, three miles, etc.), a 

second user energy management schedule can be initiated and used by controller 1302. In 

this manner, proximity detection of mobile device 1324 can be used to initiate a second 

user energy schedule. 

[00252] According to another aspect, mohile device 1324 can output scheduling 

dala, conLrol acLion dala, energy managemenl dala, and Lhe like using Lhird nelwork 1322 

configured as a WIFI enabled nelwork. For example, mobile device 1324 can include a 

application or scheduling logic capable of iniLiaLing a user energy management schedule. 

Mobile device 1324 can encode or output control action data, and communicate the 

conlrol aclion data, scheduling data, and the like using a WIFI protocol and messaging 

format. 

[00253] According to an aspect, controller 1302 can include detect when mobile 

device 1324 may be connected to third network 1322 and modify operation of a network 

device accessible to controller 1302. Por example, mobile device 1324 can be coupled to 

third network 1322 operable as a WIPI network, or other network capable of being 

deployed at site 1304. As mobile device 1324 moves away from site 1304 and a network 

connection to third network 1322 may be altered, controller 1302 can detect a change in 

connectivity (e.g. weak signal, signal is lost, connection switches to another hub, station, 

controller, and the like) to third network 1322, a connection status of wireless device 1312 

can be output to communication interface 1306 and accessed by application program 

interface 1306. As such, controller 1302 can detect whether to alter use of a resource or 

network device accessible to controller 1302. For example, mobile device 1324 may be 

connected to third network 1322 using a WIFI connection. As a WIFI connection is 
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altered, controller 1302 can initiate altering an operating condition of a resources such as 

TSTAT 1320, one or more wireless devices 1308, 1310, 1312, or various other resources 

accessible to controller 1302. For example, if a second user may be located at site 1304, a 

second user energy management schedule that may be different from the fist user energy 

management schedule can be deployed. For example, a first portion of a second energy 

management schedule of a second user can be enabled in response to the operating status 

of the resource, 

[00254] According to another aspect, wireless device 1312 that may have been 

configured to be coupled to third network 1322 can be placed in a reduced operating 

condition to save power consumed by controller 1302. In another form, proximity 

detection of mohile device 1324 can he initiated to detect a location of rnohile device 1324 

when a WIFI connection or other connection is altered. Additionally, mohile device 1324 

may also alter an operating condition hy disabling a WIFI connection to third network 

1322. Mohile device 1324 can also initiate location reporting of mohile device 1324, and 

controller 1302 can alter an operating condition of a network device or resource in 

response to mohile device 1324 heing at a distance from site 1304. 

[00255] According to another aspect, mobile device 1324 may be configured to 

enable access to TSTAT 1320 using a network connection 1330 that can include one or 

more wireless communication protocols. For example, a network device such as TSAT 

1320 can be coupled to mobile device 1324 using a WIFI connection, Bluetooth 

connection, or various other forms of wireless communication. Upon connecting to 

TSTAT 1320, mobile device 1324 can be used to alter and operating condition of TSTAT 

1320. As such, mobile device 1324 having energy management capabilities can be used to 

alter an operating condition of TSTAT 1320, various other network devices at site 1304, 

or any combination thereof. For example, mobile device 1324 can include an energy 

management scheduling tool, such as portions or all of EMUI 1000 described in FIG. 10, 

to provide control inputs and scheduling data directly to TSTAT 1320. As such, controller 
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1302 may not be available to output control actions ( e.g. a network connection may be 

lost, etc.), or mobile device 1324 may have priority over controller 1302 to provide control 

inputs or energy managing scheduling information to TST AT 1320. 

[00256] According to a further aspect, TST AT 1320 can receive an input and 

communicate status information, operating conditions, control actions, or any combination 

thereof to a network resource, controller 1302, mobile device 1423, smart meter/ AMI 

1316, or any other device, system, or apparatus, or any combination thereof. According to 

an aspect, TST AT 1302 can detect is a user altered an operating condition ( e.g. change 

mode, altered smart energy settings, etc.) and can communicate an operating status 

change. In another form, TSTAT 1320 can alter an operating status of another network 

device in response to an input to '!'STAT 1320. For example, a user may place TSTAT 

1320 in a vacation operating mode. As such, TSTAT 1320 can output an updated status to 

another network device, controller 1302, mohile device 1324, or other network devices. 

For example, a second TSTAT may be located at site 1304 (not expressly illustrated in 

FIG 13), and placed in a vacation operating mode using a signal output by TSTAT 1320. 

In other fom1s, controller 1302, mobile device 1324, or any combination thereof can be 

used to alter the operating condition of the second TSTAT as needed or desired. 

[00257] FIG. 14 illustrates a collaborative demand response system (CDRS), 

illustrated generally at 1400, according to an aspect of the disclosure. CDRS 1400 can 

include a server 1402 operably coupled to an information source such as a database 1404. 

According to a further aspect, server 1402 can include portions or all of server 602 

illustrated in FIG. 6, or any other server capable of being deployed with CDRS 1400. 

According to further aspect, database 1404 can include site data 1406, user profile data 

140, performance data 1410, or various other types of EMI data that can be used in 

association with CDRS 1400 as needed or desired. According to another aspect, CDRS 

1400 can also include access to one or more external data source 1412. CDRS 1400 can 
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also interface with an energy buyer/ auction 1414 capable of buying available capacity of 

CDRS 1400. 

[00258] According to a further aspect, CDRS 1402 can include a monitor 1416, a 

client interface 1418, and a site interface 1420. According to an aspect, client inte1face 

1418 can be coupled to a first mobile device 1422, a second mobile device 1424, a client 

system 1426, or any combination thereof. For example, client interface 1418 can be 

configured as a mobile client inte1face operable to communicate infonnation using a 

mobile network. In other forms, client interface 1418 can be coupled to a client system 

1426 using an information network such as the Internet. 

[00259] According to another aspect, CDRS 1402 can include site interface 1420 

configured Lo inlerface with mulliple siles. For example, sile inlerface 1420 can be 

operably associaLed wilh fisL siLe 1428 and mobile device 1422. In oLher forms, siLe 

interface 1420 can be operably associated with second site 1430 and mobile device 1424. 

Sile inlerface 1420 can also be operably associated with lhird site 1423 and client syslem 

1426. Various other combinaLions can also be used wilh CDRS 1400. 

[00260] During use, CDRS 1400 can be used to dete1mine a desire by an owner of a 

site to participate in a demand response event. Server 1402 and monitor 1416 can detect a 

current or future demand response initiative to be deployed at a specific time. Server 1402 

can detect an availability of capacity in a specific region, and initiate an inquiry with a site 

owner, user, administrator, etc. According to an aspect, a text message, email message or 

other form of electronic or wireless messaging can be initiated to detect a desire by a user 

to participate. Serve rl402 can access site data 106 associated with a specific site to detect 

if a user may have a default setting to participate. In other fom1s, a user a user may have 

set a preference to be contacted via email or text message. As such, server 1402 can 

initiate a message and detect a desire by one or more users to participate. 
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[00261] According to a further aspect, server 1402 can access performance data of 

each site elected to participate in a demand response event. flor example, histmical site 

data of a site can be stored within database 1404, and performance of a participating site 

can be determined as pe1formance data 1410. According to an aspect, other EMI data can 

be accessed from database 1404, external data source 1412, or any combination thereof 

and used to determine performance of a site. For example, current and future weather 

conditions can be used to determine perforn1ance of a site. Taking weather conditions into 

consideration, along with a them1al response or characte1istic of a site, a capacity to 

reduce energy can be detennined on a site by site basis. The overall or aggregate capacity 

and desire to participate can be sold to a third party, monetized by an owner of CDRS 

1400, or any combination thereof. 

[00262] FIG. 15 illustrates a demand scheduling system (DDS), illustrated generally 

al 1500, according lo an aspect of the disclosure. DSS 1500 can include a server 1502 

operably coupled lo an information source such as a database 1504. According to a 

further aspect, server 1502 can include portions or all of server 602 illustrated in FIG. 6, or 

any other server capable of being deployed with DDS 1500. According Lo an aspect, 

database 1504 can include site data 1506, site schedule data 1508, perfonnance data 1510, 

or vaiious other types of EMI data that can be used in association with DSS 1500 as 

needed or desired. According to another aspect, DSS 1500 can also include access to one 

or more external data sources 1512. DSS 1500 can also interface with an utility company, 

COOP, retail energy provider, or various other energy providers, or any combination 

thereof, using one or more utility schedule interface 1514. According to an aspect, utility 

scheduling interface 1514 can be a standard interface however in other forms, utility 

scheduling interface 1514 can include a custom inte1face configurable to engage an 

existing energy company's information network, infrastructure, database, or various other 

components that can be used by an energy provider to access DDS 1500. 
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[00263] According to a further aspect, DSS 1502 can include an aggregate demand 

module 1516, a client interface 1518, a site interface 1520, or any combination thereof. 

According to an aspect, client interface 1518 can be coupled to a first mobile device 1522, 

a second mobile device 1524, a client system 1526, or any combination thereof. For 

example, client interface 1518 can be configured as a mobile client interface operable to 

communicate information using a mobile network. In other forms, client interface 1518 

can be coupled to a client system 1526 using an information network such as the Internet. 

[00264] According to another aspect, DSS 1502 can include site interface 1520 

configured lo inlerface wilh mulliple siles. For example, sile inlerface 1520 can be 

operably associaled with a fisl sile 1528 thal can be associaLed wilh mobile device 1522. 

In other forms, sile inlerface 1520 can be operably associaled wilh a second site 1530 and 

mobile device 1524. Sile interface 1520 can also be operably associaled wiLh Lhird sile 

1532 and clienl system 1526. Various other combinations can also be used with DSS 

1502. 

[00265] During use, server 1502 can use EMI dala Lo forecast energy use al siles 

1528, 1530, and 1532. Por example, each site can include site schedule data 1508 stored 

within database 1504. Por example, EMUI 1000 or another scheduling tool can be used to 

schedule energy use at a site. Site 1508 schedule data can be used to determine what 

energy use may be on a site-by-site basis. An aggregate demand of a specific region, zip 

code, substation, grid location, etc. can also be detected. Aggregate demand module 1516 

can then detect what an aggregate level of demand and scheduled demand can then be 

communicated to a utility company as needed or desired. In this manner, scheduling data 

that may not have been traditionally accessible on a site by site basis can be used to detect 

energy demand and schedule energy production. For example, residential sites 

traditionally use non-programmable and programmable thermostats that do not allow for 

determining schedules on a site by site basis. DSS 1500 can enable access to scheduling 

data of each residential site to determine an aggregate demand schedule. 
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[00266] According to an aspect, server 1502 can access performance data of each 

site to detem1ine scheduled energy demand. Por example, historical site data of a site can 

be stored within database 1504, and performance of a participating site can be detem1ined 

as perfomiance data 1510. According to an aspect, other EMI data can be accessed from 

database 1504, external data source 1512, or any combination thereof and used to 

determine petformance of a site. For example, cutTent and future weather conditions can 

be used to determine petfonnance of a site. Taking weather conditions into consideration, 

along with a thermal response or characteristic of a site, a capacity to reduce energy can be 

determined on a site by site basis. The overall or aggregate demand can be used by the 

owner of DSS 1500 or communicated to a third party on a contractual basis as needed or 

desired. 

[00267] FIG 16 illustrates a method of managing energy at a site according to an 

aspecl of Lhe disclosure. Porlions or all of the melhod of FIG. 16 can be used with 

portions or all of the energy management systems, devices, or apparatuses disclosed 

herein, or any olher type of system, conlroller, device, module, processor, or any 

combinalion Lhereof, operable Lo employ all, or porlions of, Lhe rnelhod of FIG. 16. 

Additionally, the method can be embodied in various types of encoded logic including 

software, firmware, hardware, or other forms of digital storage mediums, computer 

readable mediums, or logic, or any combination thereof, operable to provide all, or 

portions, of the method of FIG. 16. 

[00268] The method begins generally at block 1600. At block 1602, an acquisition 

interval to acquire network device data can be detected. For example, network device data 

can be acquired using a wireless energy network having one or more network devices 

accessible to the wireless energy network. For example, a wireless energy network can 

include various types of wireless networks configured to communicated infonnation to 

manage energy use of a network devices accessible to the wireless network. For example, 

a wireless energy network can include one or more of any combination or portion of, IEEE 
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802.15-based wireless communication, Zigbee communication, INSETEON 

communication, Xl0 communication protocol, Z-Wave communication, Bluetooth 

communication, WIFI communication, IEEE 802.11-based communication, WiMAX 

communication, IEEE 802.16-based communication, various proprietary wireless 

communications, or any combination thereof. 

[00269] At decision block 1604, the method can detect whether an acquisition 

interval may be updated. For example, an acquisition interval can be set to a first interval 

(such as 1 minute, 2 minutes, 10 minutes etc.), and can then be altered to another interval. 

According to an aspect, an acquisition interval can be altered in response to a distance a 

mobile device may be from a site. For example, as a user moves away from a site, an 

acquisition interval can he increased (e.g. changed from 1 minute to 3 minutes). Similarly, 

as a mobile device move towards a site, an acquisition interval can he decreased (e.g. 

changed from 3 minutes to 1 minute). Various combinations of intervals can he used as 

needed or desired. If at decision block 1604 an acquisition interval has been updated, the 

method can proceed to block 1606 and an updated interval can he obtained. If at decision 

block 1604 an acquisition interval has not heen changed, the method can proceed to block 

1608. 

[00270] According to an aspect, at block 1608, device data can be acquired. For 

example, device data can be obtained by sending a request to one or more network devices 

joined to a wireless energy network. For example, multiple devices can be accessed at an 

acquisition interval to obtain device data. Device data can be provided in various forms 

and types of information. According to an aspect, device data can include a device 

identifier, a network identifier, operation data, security data, various other types of data 

that can be used to manage energy use, or any combination thereof. According to a further 

aspect, device data can be formatted based on a wireless communication protocol (e.g. 

Zigbee, WIFI, WiMax, etc.) being deployed as the wireless energy network. 
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[00271] According to another aspect, the method can be modified to detect an 

availability of one or more network devices. Por example, a first network device may be 

accessible to a wireless energy network and may use a first device profile to communicate 

infom1aitonn using the wireless energy network. J\ddtionally, a second network device 

may be accessible to the wireless energy network and may use a second device profile that 

may be different from the first. 

[00272] Upon acquiring device data from one or more network devices, the device 

<lat.a can he translated at step 1610. For example, the device <lat.a may he formatted using a 

device profile, cmnmunicalion prolocol, or various olher formals lo cornmunicale device 

daLa using a wireless energy neLwork. AL block 1610, device daLa can be LranslaLed inlo 

anoLher formal lo use by another sysLem, process, device, eLc. oLher lhan lhe wireless 

energy nelwork. For example, Zigbee forrnaued dala can be Lranslaled inlo XML encoded 

daLa. According lo anolher aspecl, device dala can be lranslaled lo an dala objecl, such as 

a Java objecL and the like. Various other translations can also be used. 

[00273] The meLhod can then proceed Lo block 1612 and a reporL interval can be 

detected. According to an aspect, a report interval can include an interval that may be the 

same as the acquisition interval, greater than the acquisition interval, or less than the 

acquisition interval. According to a particular aspect, the report interval can be twice as 

long as the acquisition interval. As such, exact timing of when to acquire device data can 

be obviated as at least one data acquisition may be available to generate a report. 

[00274] J\t decision block 1614, if a report interval should not be updated, the 

method can proceed to block 1618 as described below. If a report interval should be 

updated, the method can proceed to block 1616 and an updated report interval may be 

obtained. According to an aspect, a report interval can be provided using a data 

acquisition interval. For example, a report interval can be updated in association with an 

acquisition interval being updated. In other forms, a report interval can be provided and 
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updated without an acquisition interval being updated. Various combinations of updating 

a report interval, acquisition interval, or any combination thereof can be used. Upon 

updating a report interval, the method can proceed to block 1618. 

[00275] According to an aspect, at block 1618 report data can be generated. For 

example, report data can include data that can be provided within a site report and can be 

formatted in various ways. For example, report data can include a XML encoded data, 

.Java objects, textual data or various combinations thereof. According to an aspect, 

network device data can be converted to a binary representation. For example, to reduce 

the amount of infom1ation to be communicated, a binary representation can include one or 

more binary bits within a data field that can represent portions or all of the network device 

data. According to a further aspect, report data can he stored on a device basis until a site 

report can he generated. 

[00276] Upon generating report data, the method can proceed to block 1620 and 

generales a site reporl. For example, a sile report can include dala received from one or 

more nelwork devices. In anolher form, sile reporl dala can include dala from another 

source, device, nelwork, or any combinalion thereof capable of providing data Lhat can be 

used wilhin a sile reporl. For example, a home controller may include a dala and lime 

selling based on a currenl lime zone. A nelwork device may nol have a currenl or updaled 

date and time stamp provided with the network device data. As such, a current date and 

time stamp can be provided with the site report data. In other forms, data obtained from 

another source (e.g. WIFI network, AMI network, WiMax network, etc.) can be provided 

within a site report. For example, a site report can include network device data that 

includes a thermostat or IIV AC system being placed in an 'on' condition. Additionally, 

an AMI network can be accessed to detect a cun-ent energy consumption level, rate, price, 

savings or various other types of information that can be provided using an AMI network. 

The AMI network data can be combined with the network device data within a site report. 

As such, subsequent processing of site reports can include additional information that can 
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be processed into a rite report to manage and report energy use at a site. Other types and 

combinations of EMI data from various network locations can be included within a site 

report as needed or desired. 

[00277] Upon generating a site report, the method can proceed to block 1622 and a 

network connection can be initiated. For example, a rested web services approach to 

making a network connection can be deployed to realize increased network security at a 

site. For example, a home controller can be used to initiate a network connection using a 

LAN, broadband network, wireless data network, WiMax network, WIFI network, or 

various other networks or combinations of networks. A specific network location can be 

accessed on a secure basis using SSL or other encryption methods. At decision block 

1624, if a network may not he available, the method can proceed to hlock 1626 and store 

the site report until the network may become available. 'lhe method can then proceed to 

hlock 1608 as described herein. If at decision hlock 1624 a network location may he 

available, the method can proceed to hlock 1630 and initiates a transfer of a site report. 

According to an aspect, if multiple site reports are available. the method can initiate a 

transfer of the multiple site reports. 

[00278] Upon initiating transfer of the site reports, the method can proceed to block 

1632 and can initiate processing site report data at a network location. For example, a 

network location can include a server configured to process site report data and store site 

report data within a database. Additional processing of the data can be realized as needed 

or desired. For example, server 602 described in FIG. 6 includes several modules that can 

be used to process site report data. 

[00279] Upon initiating processor of site rep01t data, the method can processed to 

decision block 1634 to detect if a control action may be available. For example, a control 

action field or flag associated with a specific site and one or more network devices can be 

provided within a database or other storage location. In another fonn, one or more binary 

values can be used to indicate if control action data be available. If control action may be 
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available, the method can proceed to block 1636 and a control action can be received. For 

example, a control action can be communicated during a session and can include one or 

more actions associated with a network device accessible at a site. According to an aspect, 

a control action can be encoded based on a profile,(e.g. Zigbee Profile, Smart Energy 

Profile, IIome Automation, etc.). In other forms, a control action can be fonnatted as 

XML encoded data, IITML encoded data, proprietary data format, or any combination 

thereof. 

[00280] Upon receiving a control action at block 1636, or if a control action may 

not be available, the method can proceed to decision block 1638 and detects if an interval 

should be updated. For example, a acquisition interval, rep01t interval, or any combination 

thereof can he available. If an interval should he updated, the method can proceed to 

block 1640 and one or more intervals can he received and updated. According to an 

aspect, if an interval may he updated, an update flag can he set to indicate a new or 

updated interval can he used. In other fom1s, a current interval field can he updated with a 

new interval value. If at decision block 1638, an interval may not he updated, the method 

can proceed to decision block 1642 as described below. 

[00281] According to an aspect, at decision block 1642 the method can detect if an 

update may be available. For example, an update can include one or more new or updated 

profiles that can be used at a site in association with an energy network. In another form, 

a software or firmware update can be available to update a network device, home 

controller, or various other systems, apparatuses, methods, devices, or any combination 

thereof that can be used at a site. If an update may be available, the method can proceed to 

block 1644 and a method can be received and processed at block 1646 as needed or 

desired. According to an aspect, an update may be available at another network location. 

As such, the method can be modified to include an update available flag or data, and 

another network location can be accessed to receive an update. If at decision block 1642 
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an update may not be available, the method can proceed to block 1648 as needed or 

desired. 

[00282] According to an aspect, at block 1648, the method can disconnect from a 

network location and proceed to block 1650. If a control action may have been received, 

the method can processor the control action data, and proceed to block 1652 to detect a 

control action within the control action data. According to an aspect, a control action can 

include various combinations of actions such as obtaining or reading an operating status or 

value of one or more network device attributes, altering an operating condition of network 

device, updating an operating schedule of a network device, or various other control 

actions as needed or desired. In another form, control action data can be stored within a 

memory and deployed based on a schedule. As such, a period of time (e.g. twelve hours, 

twenty four hours, etc.) can he stored and deployed in the event of a information network 

failure at a site. 

[00283] Upon detecting control action data, the method can proceed to hlock 1654 

and can process conlrol aclion dala. For example, if conlrol action dala should be slored, 

Lhe melhod can store control action data and deploy at a later time. In another fmm, 

conlrol action dala can be processed inlo a formal Lhal can be used Lo oulput nelwork 

device data. For example, conlrol aclion dala can be processed inlo one or more JAVA 

objects, XML files, or other formats to include a received control action data of a specific 

device. According to an aspect, a network device can include a specific profile to access 

features of a network device. As such, control action data can be processed based on a 

specific profile. 

[00284] Upon processing control action data, the method can proceed to block 1656 

and the processed control action data can be generated into network device data. For 

example, a network may be deployed to provide an energy network at a site. As such, a 

protocol to communicate device data as network device data can be deployed. In other 

forms, a communication device can be coupled to a USB port, UART port, SPI port, other 
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buses, or combinations thereof. As such, control action data can be formatted into a 

format that can be communicated using a specific bus having a wireless network device or 

module coupled to a bus. For example, for example. At block 1656 network device data 

can be formatted to be communicated using a USE bus having Zigbee communication 

module coupled to the USB bus. In other forms, a network device, such as a wireless 

WIFI device can be coupled to a UART bus and accessed to output control action data. 

Upon generating network device data, the method can proceed to block 1658 and the 

network device data can be output to a communication module that can output the control 

action data to the network device. The method can then proceed to block 1660, and to 

block 1602 as needed or desired. 

[00285] According to another aspect, the present disclosure and include an 

installation system and method configured to install a system at a site. For example, FIG. 

6 described herein includes controller 626 and thermostat 628 installed at a site 604. 

Installation can include controller 626 including a serial number (not expressly illustrated 

in FIG. 6), or other unique identifier. 'lhermostat 628 can also include a serial number 

(not expressly illustrated in FIG. 6) or other unique identifier. Upon a user or agent 

installing controller 626, an identifier of controller 626, them10stat 628, or any 

combination thereof, can be communicated to server 602 to authenticate site 604 and 

enable energy management at site 604. 

[00286] According to another aspect, an installation can include controller 626 

requesting a list of valid identifiers of one or more network devices that can be installed at 

site 604. For example, controller 626 can receive a list of one or more valid network 

devices that may be installed at site 604, and can validate one or more installed devices. 

For example, controller 626 can detect a network device accessible using an energy 

network deployed at site 604. A network device can communicate an identifier and 

controller 626 can detect whether the communicated identifier may be within the list 

communicated by server 602. As such, an agent that may have an inventory of network 
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devices, controllers, or any combination thereof can install a controller and a network 

device without having to determine a valid serial number. 

[00287] According to a further aspect, an installation can include using a mobile 

device including installation logic, one or more applications, settings, or any combination 

thereof. For example, mobile device 632 illustrated in FIG. 6 or other mobile devices or 

systems can be used to install portions or all of an energy management system at site 604. 

For example, a user can deploy an energy management application on mobile device 632 

and can input a serial number or other identifier to into an energy management application. 

In this manner, a user may modify network devices installed at site 604 by for example, 

adding new devices, updating new devices, deleting cmTent devices, receiving software 

updates using a serial number of an installed device, or various combinations thereof. 

According to a further aspect, an installation, settings, and the like can include prompting 

a user to use a GPS location in connection with an installation and site 604. As such, a 

user need not type in an address and can just select a current location to associate mobile 

device 632 and site 604. 

[00288] According to another aspect, an installation can include using RFI]), bar 

code, nelwork scan, or various olher hands-free idenlificalion processes. For example, 

mobile device 632 can include an energy management application Lhal can include an 

installation or set-up that includes reading a bar code label of controller 626, TST AT 628, 

various other network devices, or any combination thereof. For example, a user can scan a 

barcode that can include a unique identifier of controller 626, TSTAT 628, or any 

combinations thereof. According to an aspect, a bar code label can be affixed to a portion 

of a housing (not expressly illustrated in FIG. 6). In other forms, a bar code can be 

accessed using a display, such as a display of TSAT 626 or other network devices or 

systems that can display one or more bar codes (e.g. outputting multiple at a single system, 

network device, installation sheet or stickers, etc.). Upon a user scanning a bar code label, 

the installation process can use a network connection, such as WIFI or other wireless data 
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networks to communicate unique data and authenticate a system. An server, such as 

server 602 can authenticate the data and activate a user's account. According to an aspect, 

a user can also set a location using a cmrent GPS location of mobile device 632 at site 

604. In this manner, and installation process that can include authenticating or activating 

software on a mobile device, a home controller, a network device, and a server account 

can be coordinated in an efficient manner thereby reducing the need to have an installation 

technician or other third pmty activate an account. Various combinations of associating 

devices, systems, controllers, mobile devices, etc. can be used to activate portions or all of 

an energy network using hands-free RF, optical scanning devices, or any combination 

thereof. According to a further aspect, an installation can be modified to allow a third 

party technician install a system and can include scanning one or more bar codes that may 

be affixed to a network device, controller, etc. In other fom1s, a third party technician can 

scan bar code labels or other devices and affix the labels to a device, controller, system, 

etc. in association with an installation. As such, inventory management can also be 

maintained in association with installing a controller, network device, system, etc. 

[00289] Note that not all of the activities described above in the general description 

or the examples are required, that a portion of a specific activity may not he required, and 

that one or more further activities may be performed in addition to those described. Still 

further, the order in which activities arc listed arc not necessarily the order in which they 

arc performed. 

[00290] The specification and illustrations of the embodiments described herein arc 

intended to provide a general understanding of the structure of the various embodiments. 

The specification and illustrations are not intended to serve as an exhaustive and 

comprehensive description of all of the elements and features of apparatus and systems 

that use the structures or methods described herein. Many other embodiments may be 

apparent to those of skill in the art upon reviewing the disclosure. Other embodiments 

may be used and derived from the disclosure, such that a structural substitution, logical 
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substitution, or another change may be made without departing from the scope of the 

disclosure. Accordingly, the disclosure is to be regarded as illustrative rather than 

restrictive. 

[00291] Certain features are, for clarity, described herein in the context of separate 

embodiments, may also be provided in combination in a single embodiment. Conversely, 

various features that are, for brevity, described in the context of a single embodiment, may 

also be provided separately or in any sub combination. Further, reference to values stated 

in ranges includes each and every value within that range. 

[00292] Benefits, other advantages, and solutions to problems have been described 

above with regard to specific embodiments. However, the benefits, advantages, solutions 

to problems, and any feature(s) that may cause any benefit, advantage, or solution to occur 

or become more pronounced are not lo be construed as a critical, required, or essential 

feature of any or all the claims. 

[00293] The above-disclosed subject maller is lo be considered illustrative, and not 

restrictive, and the appended claims are intended to cover any and all such modifications, 

enhancements, and other embodiments that fall within the scope of the present invention. 

Thus, to the maximum extent allowed by law, the scope of the present invention is to be 

detennined by the broadest pennissible interpretation of the following claims and their 

equivalents, and shall not be restricted or limited by the foregoing detailed description. 

[00294] Although only a few exemplary embodiments have been described in detail 

above, those skilled in the art will readily appreciate that many modifications arc possible 

in the exemplary embodiments without materially departing from the novel teachings and 

advantages of the embodiments of the present disclosure. Accordingly, all such 

modifications arc intended to be included within the scope of the embodiments of the 

present disclosure as defined in the following claims. In the claims, means-plus-function 
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clauses are intended to cover the structures described herein as pe1forming the recited 

function and not only structural equivalents, but also equivalent structures. 
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WHAT IS CLAIMED IS: 

1. An energy management system comprising: 

a dalabase configured Lo slore sile report dala received from a pluralily of 

residential sites using a wireless home energy network at each site, wherein each 

residential site includes a them10stat accessible to the wireless home energy network; 

a processor operably coupled to the database and configured to access the site 

report dala and: 

detect a cunent temperature set-point of the thermostat at a first residential 

sile; 

detect a first seasonal profile of the thermostat; 

detect a current operating mode of a HY AC system operably coupled to the 

thermostat; and 

detem1ine a thermostat schedule of the them10stat using the first seasonal 

profile and the cmrent operating mode of the IIV AC system. 

2. The energy management system of claim 1, wherein: 

the processor is further configured to detect a second seasonal profile of the 

thermostat; 

the first seasonal profile includes at least a minimum seasonal setting; 

the second seasonal profile includes at least a maximum seasonal setting; 

the processor is further configured to initiate generation of a control action report 

to communicate to the first residential site, wherein the control action report is generated 

using one or more of: 

an updated temperature set-point having a value between the current 

temperature set-point and the minimum seasonal set-point in response to the cunent 

operating mode of the HY AC being in a heating mode; 
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an updated temperature set-point having a value between the current 

temperature set-point and the maximum seasonal set-point in response to the current 

operating mode of the HVAC being in a cooling mode; 

an efficiency rating of the first residential site; 

an estimated time period to generate an updated temperature reading an 

updated temperature set-point; 

a current energy price; and 

a future energy price. 

3. The energy management system of claim 1, wherein the processor is further 

configured to: 

detect a distance between a location reporting device and the first residential site; 

detect a cmTent zone from a plurality of zones operably associated with the first 

residential site using the distance; and 

iniliale generalion of a conlrol aclion reporl lo be communicaled lo lhe firsl 

residential site using the current zone. 

4. The energy managemenl syslem of claim 3, furlher comp1ising Lhe processor 

configured to: 

detect an efficiency rating of the first residential site; 

detect an external temperature at the first residential site; 

detennine a real-time travel time between the location reporting device and the 

residential site; and 

modify a distance range of the plurality of zones using one or more of: 

lhe efficiency raling; 

the external temperature; and 
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the real-time travel time. 

5. The energy management system of claim 3, wherein the processor is further 

configured to: 

detect the location reporting device moving away from the first residential site; 

detect a percentage change value associated with the current zone; 

detect a base set-point of the wireless thermostat of the first residential site; 

determine a difference between the base set-point and a minimum seasonal set

point in response to the current operating mode of the HVAC being in a heating mode; 

detennine a difference between the base set-point and a maximum seasonal set

point in response to the current operating mode of the IIV AC being in a cooling mode; 

detennine an updated thermostat set-point as a percent change based on the 

determined difference and the cmrent operating mode of the IIV AC; and 

output the updated thermostat set-point to be used within the control action report. 

6. The energy management system of claim 3, wherein the processor is further 

configured to: 

detect the location reporting device moving toward the first residential site; 

detect the current zone and a percentage change value associated with the current 

zone; 

detem1ine a difference between the base set-point and a minimum seasonal set

point in response to the current operating mode of the HY AC being in a heating mode; 

detem1ine a difference between the base set-point and a maximum seasonal set

point in response to the current operating mode of the HY AC being in a cooling mode; 

and 

detem1ine an updated thermostat set-point as a percent change based on the 

difference and the current operating mode of the IIV AC; and 
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output the updated thermostat set-point to be used within the control action report. 

7. The energy management system of claim 1, wherein the processor is further 

configured to: 

identify a group of residential sites within a specified region; 

access thennostat schedules of each of the residential sites within the group; 

aggregate scheduling data using the thermostat schedules; and 

initiate an outputting of the aggregated scheduling data. 

8. The energy management system of claim 1, further comp1ising a web services 

enabled scheduling tool configured to provide a user access to schedule energy use at a 

first residential site using a web based graphical user interface, wherein the scheduling 

tool includes: 

a thermostat selector configurable to enable selection of one or more wireless 

thermostats located at the first residential site; 

an event scheduler operably associated with the thermostat selector and 

configurable to enable the user to graphically select a utilization schedule of the one or 

more wireless thermostats; 

wherein the utilization schedule includes a time of day and temperature setting 

capabilities to control the one or more wireless thennostats; and 

an energy savings preference selector configured to graphically modify the 

utilization schedule and display a resulting energy savings. 

9. The energy management system of claim 8, wherein the processor is further 

configured to: 

detect a user interaction with the wireless thermostat; 

suggest a modification of the utilization schedule to the user during a user access to 

the scheduling tool; and 
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modify the utilization schedule to include the suggestion in response to the user 

validating the modification. 

10. The energy management system of claim 8, wherein the scheduling tool 

further comprises: 

a proximity control selector configured to enable and disable proximity control of 

the first residential site; 

a demand response selector configured to enable and disable participation in 

demand response event; and 

an aulo update selector configured to enable an automatic update of the utilization 

schedule in response to a detection of a user interaction with the one or more wireless 

thermostats. 

11. The energy management system of claim 8, further comprising a demand 

response selector operable lo be displayed wilh Lhe scheduling tool, wherein the demand 

response selector includes: 

an always participate seleclion configured lo always enable a curlaihnenl of Lhe 

HV AC system at the first residential site in response to a demand response event; 

a never participate selection configured to not allow a curtailment of the HV AC 

system at the first residential site in response to a demand response event; and 

a request participation selection configured to initiate a communication to the user 

to request participation in a demand response event. 

12. The energy management system of claim 8, further comprising: 

a plurality of energy Lemplates accessible using the scheduling tool, wherein each 

template includes a predetermined utilization schedule selectable hy the user hased on a 

user's scheduling profile; 

wherein the predetermined utilization schedule is modifiable by the user with the 

scheduling tool; and 

an energy personality detection module configured to: 
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detect an interaction of the user with the wireless thermostat; 

display of an energy personality indicia in response to the interaction; and 

enable the user to display the energy personality indicia within a social 

network. 

13. The energy managemenl syslem of claim 1, furlher comprising Lhe processor 

configured to: 

determine a random sample size of residenlial sites in connection wilh estimating 

an energy consumption of a specific region; 

accessing a plurality of thermostat schedules within the specified region based on 

the random sample size; and 

output thermostat scheduling data of the plurality of thermostat schedules in 

connection with forecasting production. 

14. The energy management system of claim 1, further comprising the processor 

configured to: 

detect an enabled demand response setting of the first residential site; 

detect a demand response evenl condition; and 

enable a curtailment action of a conesponding HVAC system at the first residential 

site. 

15. The energy management system of claim 1, further comprising the processor 

configured to: 

initiate a demand response event request communication to the users of the 

plurality of residences; 

detect a user response level to participate in a demand response event; and 

enable a curtailment of a conesponding HV AC system at the residential sites of the 

users electing to participate in the demand response event. 
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16. The energy management system of claim 1, further comprising the processor 

configured to: 

identify a group of residences within the plurality of residences; 

detennine an energy reduction capacity of each of the residences within the group 

using an efficiency rating of each of the residences within the group; and 

estimate an aggregate energy reduction capacity based on the energy reduction 

capacity of each of the residences within the group. 

17. The energy management system of claim 16, further comprising the processor 

configured lo: 

initiate an auction process to sell the aggregate energy reduction capacity to a third 

parly; 

detect a sale of the aggregate energy reduction capacity in connection with the 

auction process; and 

initiate a curtailment of the IIV AC system at each of the residences within the 

group. 

18. The energy management system of claim 1, further comprising a mobile client 

module configured to he operahly coupled to a mobile device associated with the first 

residential site, wherein the mobile client module is configured to: 

receive a site readings request of the first residential site from the first mobile 

device; 

access the database to retrieve site report data of the first residential site; 

format the accessed site rep011 data as mobile device data; 

output the mobile device data to the first mobile device using a mobile device 

network; 

receive a request from the mobile device to modify a cunent temperature set-point 

of the HY AC system at the first residential site; 
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initiate generation of a control report including an updated temperature set-point 

input using the mobile device; and 

output a confirmation of the updated temperature set-point. 

19. The energy management system of claim 18, wherein the mobile client module 

is further configured to: 

enable access to a proximity setting of the first residential site; 

detect multiple control zones at the first residential site; 

detect a c01Tesponding wireless thermostat of each of the multiple control zones; 

output mobile device data to the mobile device indicating a current reading within 

each zone; 

wherein the current reading is acquired from the site data; 

enable access to the corresponding wireless thermostat of each zone; and 

enable the mobile device control of the corresponding wireless thermostat. 

20. The energy management system of claim 18, further comprising the processor 

further configured to: 

detect a manual input condition to the wireless them10stat at the first residential 

site; 

identify a mobile device associated with the first residential site; 

initiate a text message indicating the manual input condition; and 

enable a user to alter the manual input condition using the mobile device. 
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DETAILED ACTION 

General Remarks 
1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

3. When responding to this office action, applicants are advised to provide the 

examiner with line numbers and page numbers in the application and/or references 

cited to assist the examiner in locating appropriate paragraphs. 

4. Per MPEP 2111 and 2111.01, the claims are given their broadest reasonable 

interpretation and the words of the claims are given their plain meaning consistent with 

the specification without importing claim limitations from the specification. 

5. Applicants seeking an interview with the examiner, including WebEx Video 

Conferencing, are encouraged to fill out the online Automated Interview Request (AIR) 

form (http://www.uspto.gov/patent/uspto-automated-interview-request-air-form.html). 

See MPEP §502.03, §713.01(11) and Interview Practice for additional details. 

6. Status of claim(s) to be treated in this office action: 

a. Independent: 1 and 10. 

b. Pending: 1-18. 
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7. Applicant's IDS(s) submitted on 01/21/2016, 03/18/2016 and 01/19/2017 

has/have been considered and made of record. 

Double Patenting 
The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in 

public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 
identical, but at least one examined application claim is not patentably distinct from the reference claim(s) 
because the examined application claim is either anticipated by, or would have been obvious over, the 
reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 
(Fed. Cir. 1985); In re Van Omum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 
438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used to 
overcome an actual or provisional rejection based on nonstatutory double patenting provided the 
reference application or patent either is shown to be commonly owned with the examined application, or 
claims an invention made as a result of activities undertaken within the scope of a joint research 
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for 
applications not subject to examination under the first inventor to file provisions of the AIA. A terminal 
disclaimer must be signed in compliance with 37 CFR 1.321 (b ). 

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit 
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed 
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A 
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal 
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 
For more information about eTerminal Disclaimers, refer to 
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

8. Claims 1-18 rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-18 of U.S. Patent No. 9,244,470 (" '470 Patent"). 

Although the claims at issue are not identical, they are not patentably distinct 

from each other as disclosed in the table below. 

Instant Application Claim(s) '470 Patent Claim(s) 

1 . A method for varying temperature 1. A method for varying temperature 
setpoints for an HVAC system setpoints for a heating ventilation 
comprising: storing at least a first and air conditioning (HVAC) system 
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HVAC temperature setpoint and at 
least a second HVAC temperature 
setpoint; monitoring an activity 
status of at least one wireless 
device associated with one or more 
occupants of said structure, wherein 
said wireless device comprises a 
graphic user interface, wherein use 
of said wireless device comprises at 
least one of cursor movement, 
keystrokes or other user interface 
actions intended to alter a state of 
said wireless device; determining a 
probability that the specific activity 
status of said wireless device is 
associated with the use of said 
wireless device by a specific 
occupant or occupants of said 
structure; determining whether a 
current HVAC temperature setpoint 
associated with said HVAC system 
is set to said first HVAC temperature 
setpoint or said second temperature 
setpoint; prompting said one or 
more users, wherein said prompting 
sends a message to said wireless 
device recommending a change to 
said current HVAC temperature 
setpoint for said HVAC system; in 
response to said prompting, 
receiving input from said one or 
more users; and keeping said 
current HVAC temperature setpoint 
based upon said input from said one 
or more users. 
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comprising: storing at least a first 
HVAC temperature setpoint 
associated with a structure that is 
deemed to be non-occupied and at 
least a second HVAC temperature 
setpoint associated with said structure 
deemed to be occupied; monitoring 
an activity status of at least one 
wireless device associated with one 
or more occupants of said structure, 
wherein said wireless device 
comprises a graphic user interface, 
wherein use of said wireless device 
comprises at least one of cursor 
movement, keystrokes or other user 
interface actions intended to alter a 
state of said wireless device; 
determining a probability that 
specific audio and/or video content 
being reproduced by said wireless 
device is associated with the use of 
said wireless device by at least one 
specific occupant of said structure; 
determining whether a current HVAC 
temperature setpoint associated 
with said HV AC system is set to said 
first HVAC temperature setpoint or 
said second temperature setpoint; 
determining that said at least one 
specific occupant has previously 
indicated a preference that input be 
obtained before automatically changing 
said current HVAC temperature 
setpoint in response to said activity 
status; prompting said at least one 
specific occupant based on said 
determining that said input should be 
obtained, wherein said prompting 
sends a message to said wireless 
device recommending a change to 
said current HVAC temperature 
setpoint for said HVAC system; in 
response to said prompting, 
receiving said input from said at 
least one specific occupant; and 
keeping said current HVAC 
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10. A system for altering the setpoint 
on a thermostat for space 
conditioning of a structure 
comprising: at least one thermostat 
having at least a first temperature 
setpoint and at least a second 
temperature setpoint; at least one 
wireless device associated with one 
or more occupants of said structure, 
wherein said wireless device 
comprises a graphic user interface, 
wherein use of said wireless device 
comprises at least one of cursor 
movement, keystrokes or other user 
interface actions intended to alter a 
state of said wireless device; an 
application comprising one or more 
computer processors that receives 
data regarding an activity status of 
said wireless device and whether 
said thermostat is set to said first 
temperature setpoint, said 
application determining a probability 
that the specific activity status of 
said wireless device is associated 
with the use of said wireless device 
by a specific occupant or occupants 
of said structure; said application 
prompting said one or more users 
wherein said application provides 
electronic notice to one or more of 
said users of said wireless device 
that said thermostat is set to one of 
said first temperature setpoint or 
said second temperature setpoint; 
and wherein said application in 
response to said prompting, 
receives input from said one or 
more users; and wherein said 
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temperature setpoint based upon 
said input from said at least one 
specific occupant. 

2-9 

10. A system for altering the setpoint 
on a thermostat for space 
conditioning of a structure 
comprising: at least one thermostat 
having at least a first temperature 
setpoint associated with a non-
occupied structure, and at least a 
second temperature setpoint 
associated with the presence of one or 
more occupants in said structure; at 
least one wireless device associated 
with said one or more occupants of 
said structure, wherein said wireless 
device comprises a graphic user 
interface, wherein use of said 
wireless device comprises at least 
one of cursor movement, keystrokes 
or other user interface actions 
intended to alter a state of said 
wireless device; an application 
comprising one or more computer 
processors in communication with a 
storage medium comprising computer 
accessible memory, the application 
receives data regarding an activity 
status of said wireless device and 
whether said thermostat is set to 
said first temperature setpoint that 
indicates said structure is not occupied, 
said application determining a 
probability that specific audio and/or 
video content being reproduced by 
said wireless device is associated 
with the use of said wireless device 
by at least one specific occupant of 
said structure; said application 
determining that said at least one 
specific occupant has previously 
indicated a preference that input be 
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current temperature setpoint is set obtained before automatically changing 
based upon said input from said one a current HVAC temperature setpoint in 
or more users. response to said activity status of said 

wireless device; said application 
prompting said at least one specific 
occupant based on said determining 
that said input should be obtained, 
wherein said application provides 
electronic notice to said at least one 
specific occupant of said wireless 
device that said thermostat is set for 
a non-occupied structure and 
whether to keep said first 
temperature setpoint or change to 
said second temperature setpoint; 
and wherein said application in 
response to said prompting, 
receives said input from said at least 
one specific occupant; and wherein 
said current temperature setpoint is 
set based upon said input from said 
at least one specific occupant. 

11-18 11-18 

This is a non-provisional double patenting rejection. 

Claim Rejections - 35 USC§ 103 
9. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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10. Claim(s) 1-18 is/are rejected under AIA 35 U.S.C. 103 as being unpatentable 

over US 2008/0281472 (hereinafter "Podgorny") in view of Seem et al. US 

2009/0065596 (hereinafter "Seem"). 

Re: Independent Claim 1, Podgorny discloses a method for varying temperature 

setpoints for an HVAC system (Podgorny abstract) comprising: 

storing at least a first HVAC temperature setpoint (Podgorny ,i,i [0092] and 

[0019] "user preferences stored" in occupied/non-occupied) and at least a second 

HVAC temperature setpoint (Podgorny ,i,i [0009] and [0019] describe occupancy and 

non-occupancy and ,i [0092] describe storing temperature setpoints and table 2 

occupancy and high/low, min/max temperature setting fields); 

monitoring an activity status of at least one wireless device (Podgorny FIG. 2 

element 508 wireless device) associated with one or more occupants of said structure 

(Podgorny ,i [0083] "detects the presence of the user in the Environmental Zone" which 

means monitoring an activity status of at least one wireless device associated with one 

or more occupants of said structure), wherein said wireless device comprises a graphic 

user interface (Podgorny ,i [0027] "graphical user interface" and ,i,i [0067], [0080]), 

wherein use of said wireless device comprises at least one of cursor movement, 

keystrokes or other user interface actions intended to alter a state of said wireless 

device (Podgorny ,i [0083] "keyboard activity monitoring"); 

determining a probability that the specific activity status of said wireless device 

(Podgorny ,i [0093] "identifying the person and transferring his/her environmental 

preferences to the proper cubicle, together with the person's VoIP phone number" and ,i 
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[0005]) is associated with the use of said wireless device by a specific occupant or 

occupants of said structure (Podgorny abstract "autonomous process control" is 

automatic and "occupancy sensor that recognizes the presence"); 

Page 8 

determining whether a current HVAC temperature setpoint associated with said 

HVAC system is set to said first HVAC temperature setpoint or said second temperature 

setpoint (Podgorny ,i [0021] "maintain the environmental parameters temperature" 

which examiner interpreted that to maintain temperature it determine HVAC 

temperature setpoint associated with HVAC system and ,i,i [0008], [0029]-[0030] and 

[0063]); 

Podgorny fails to disclose: 

prompting said one or more users, wherein said prompting sends a message to 

said wireless device recommending a change to said current HVAC temperature 

setpoint for said HVAC system; 

in response to said prompting, receiving input from said one or more users; and 

keeping said current HVAC temperature setpoint based upon said input from said one 

or more users. 

Seem discloses: 

prompting said one or more users (Seem ,i [0062] "user to specify any number of 

personal comfort settings" which means prompting said one or more users based on 

said determining that said one or more of said user's input should be obtained and ,i 

[0065]), wherein said prompting sends a message to said wireless device 

recommending a change to said current HVAC temperature setpoint for said HVAC 

system (Seem Figs. 8-9 and ,i [0065] "prompting by the user interface" which means 
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prompting sends a message to said wireless device recommending a change to said 

current HVAC temperature setpoint for said HVAC system); 

in response to said prompting, receiving input from said one or more users 

(Seem ,i [0065] "process 800 to adjust a building automation system setting" which 

means in response to said prompting, receiving input from said one or more users); and 

keeping said current HVAC temperature setpoint based upon said input from said 

one or more users (Seem Fig. 11 element 1120 "adjust HVAC for normal conditions" 

which examiner interpreted as current setting based on the input from users and 

paragraph 0070). 

Podgorny and Seem disclose home automation and HVAC control system. Seem 

discloses message communication to various wireless devices including personal 

wireless devices. It would have been obvious to a person of ordinary skill in the art 

before the effective filing date of the claimed invention, to modify the above HVAC 

control system, as taught by Podgorny, and incorporating the sending wireless 

messages, as taught by Seem in order to improve control of environmental conditions to 

reflecting individual preferences, as suggested by Seem (Seem ,i [0003]). 

Re: Independent Claim 10, Podgorny discloses a system for altering the 

setpoint on a thermostat for space conditioning of a structure (Podgorny Figs. 1 and 22) 

comprising: 

at least one thermostat having at least a first temperature setpoint (Podgorny ,i,i 

[0092] and [0019] "user preferences stored" in occupied/non-occupied) and at least a 

second temperature setpoint (Podgorny ,i,i [0009] and [0019] describe occupancy and 
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non-occupancy and ,i [0092] describe storing temperature setpoints and table 2 

occupancy and high/low, min/max temperature setting fields); 

Page 10 

at least one wireless device (Podgorny FIG. 2 element 508 wireless device) 

associated with one or more occupants of said structure (Podgorny ,i [0083] "detects 

the presence of the user in the Environmental Zone" which means monitoring an activity 

status of at least one wireless device associated with one or more occupants of said 

structure), wherein said wireless device comprises a graphic user interface (Podgorny ,i 

[0027] "graphical user interface" and ,i,i [0067], [0080]), wherein use of said wireless 

device comprises at least one of cursor movement, keystrokes or other user interface 

actions intended to alter a state of said wireless device (Podgorny ,i [0083] "keyboard 

activity monitoring"); 

an application comprising one or more computer processors that receives data 

regarding an activity status of said wireless device (Podgorny ,i [0059] "status 

monitoring and data collection") and whether said thermostat is set to said first 

temperature setpoint (Podgorny ,i [0089] "occupancy sensor shuts the system down 

when users are away from their workstations" which means thermostat is set to said first 

temperature setpoint that indicates said structure is not occupied and ,i,i [0009] and 

[0019]), said application determining a probability that the specific activity status of said 

wireless device is associated with the use of said wireless device (Podgorny ,i [0093] 

"identifying the person and transferring his/her environmental preferences to the proper 

cubicle, together with the person's VoIP phone number" and Podgorny ,i [0005]) by a 

specific occupant or occupants of said structure (Podgorny abstract "autonomous 

process control" is automatic and "occupancy sensor that recognizes the presence"); 
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Podgorny fails to disclose: 
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said application prompting said one or more users wherein said application 

provides electronic notice to one or more of said users of said wireless device that said 

thermostat is set to one of said first temperature setpoint or said second temperature 

setpoint; and 

wherein said application in response to said prompting, receives input from said 

one or more users; and 

wherein said current temperature setpoint is set based upon said input from said one or 
more users. 

Seem discloses: 

said application prompting said one or more users wherein said application 

provides electronic notice to one or more of said users of said wireless device that said 

thermostat (Podgorny ,i [0062] "user to specify any number of personal comfort settings" 

which means prompting said one or more users based on said determining that said 

one or more of said user's input should be obtained and ,i [0065]) is set to one of said 

first temperature setpoint or said second temperature setpoint (Podgorny Figs. 8-9 and 

,i [0065] "prompting by the user interface" which means prompting sends a message to 

said wireless device recommending a change to said current HVAC temperature 

setpoint for said HVAC system); and 

wherein said application in response to said prompting, receives input from said 

one or more users (Podgorny ,i [0065] "process 800 to adjust a building automation 

system setting" which means in response to said prompting, receiving input from said 

one or more users); and 
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wherein said current temperature setpoint is set based upon said input 

from said one or more users (Podgorny Fig. 11 element 1120 "adjust HVAC for normal 

conditions" which examiner interpreted as current setting based on the input from users 

and ,i [0070]). 

Podgorny and Seem disclose home automation and HVAC control system. Seem 

discloses message communication to various wireless devices including personal 

wireless devices. It would have been obvious to a person of ordinary skill in the art 

before the effective filing date of the claimed invention, to modify the above HVAC 

control system, as taught by Podgorny, and incorporating the sending wireless 

messages, as taught by Seem in order to improve control of environmental conditions to 

reflecting individual preferences, as suggested by Seem (Seem ,i [0003]). 

Re: Claims 2 and 11, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

wherein said wireless device is a remote control (Seem ,i [0067] "remote control 

1006 may be configured to wirelessly communicate" and Fig. 10 which means wireless 

device is a remote control and ,i [0043] describes "portable wireless device 306" which 

is a wireless device and it is a remote control). 

Re: Claims 3 and 12, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 
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wherein said wireless device is a wireless phone (Seem ,i [0043] "cell phone, 

PDA, or any other device with transmitting capability'', here "cell phone is a wireless 

phone", which means wireless device is a wireless phone). 

Re: Claims 4 and 13, Podgorny and Seem discloses all the limitations of claims 

3 or 12 on which these claims depend. They further disclose: 

wherein said wireless phone is connected to a cellular network (Podgorny ,i 

[0005] " wireless converged networks" which means wireless phone is connected to a 

cellular network). 

Re: Claims 5 and 14, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

wherein said wireless device is a tablet computer (Seem Figs. 2, 3 and ,i,i [0029]

[0032], [0043] disclose multiple portable device, e.g. 104 construed as a tablet and 306) 

Re: Claims 6 and 15, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

wherein said first and second HVAC temperature setpoints are stored in a 

database associated with a remote server (Seem ,i [0008] " server computer further 

includes a processing circuit for accessing a memory device storing the program code" 

and "program code for adjusting the building automation" which examiner interpreted 

that it a remote server and first and second HVAC temperature setpoints are stored in a 

database associated with the remote server and Fig. 2 element 130 is the "server"). 
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Re: Claims 7 and 16, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

in which said wireless device communicates with a remote server (Seem ,i [0032] 

"140 configured to accept a signal or input from various portable wireless devices" and 

Fig. 2 shows that wireless devices are communicating with a server, element 130 of Fig. 

2 is a "server" and elements 502, 506 and 508 of Fig. 2 are "wireless device"). 

Re: Claims 8 and 17, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

further comprising adjusting said current HVAC temperature setpoint with a 

remote computer (Podgorny abstract, the user controlling "over the internet" at a remote 

computer and Seem at et. ,i [0026], [0029] and Fig. 2 describe same limitations). 

Re: Claims 9 and 18, Podgorny and Seem discloses all the limitations of claims 

1 or 10 on which these claims depend. They further disclose: 

in which said first HVAC temperature setpoint is varied automatically based on 

said input from said one or more users (Podgorny abstract" autonomous process control 

and interaction with system users", which means first HVAC temperature setpoint is 

varied automatically (autonomous) based on said input from one or more users). 



0393

Application/Control Number: 15/002, 791 
Art Unit: 2824 

Conclusion 

Page 15 

11. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to AJAY OJHA whose telephone number is (571)272-

8936. The examiner can normally be reached on M-F, 7:30AM to 5:00PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

12. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/AJAY OJHA/ 
Examiner, Art Unit 2824 
ajay.ojha@uspto.gov 
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Art Unit Unknown 

Examiner 
Initials 

22519965:ad 
012116 

(Multiple sheets used when necessary) Examiner Unknown 
SHEET 10 OF 10 Attorney Docket No. EFACT.OIIC2 

NON PATENT LITERATURE DOCUMENTS 

C'ite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), oubllsher, citv and/or countrv where published. 

240 Enerwise Website, 1999-2009. 

241 Gupta, Adding GPS-Control to Traditional Thermostats: An Exploration of Potential Energy Savings 
and Design Challenges, MIT, 2009. 

242 Gupta, et al., A Persuasive GPS-Controlled Thermostat System, MIT, 2008. 

243 Honeywell Programmable Thermostat Owner's Gulde, www.honeywell.com1yourhome, 2004. 

244 Honeywell, "W7600/\/V7620 Controller Reference Manual, HW0021207, October, 1992. 

245 Johnson Controls, "T600HCx-3 Single-Stage Thermostats", 2006. 

246 JOHNSON CONTROLS, Touch4 building automation system brochure, 2007. 

KILICOTTE, et al., "Dynamic Controls for Energy Efficiency and Demand Response: Framework 
247 Concepts and a New Construction Study Case in New York", Proceedings of the 2006 ACE EE Summer 

Studv of Enernv Efficiencv In Bulldinas. Pacific Grove. CA, Aus1ust 13-18, 2006 

248 Krumm, et al., Learning Time-Based Presence Probabilities, June 2011. 

249 LIN, et al., "Multi-Sensor Single-Actuator Control of HVAC Systems", 2002. 
. 

260 PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable 
Communicating Thermostats Draft Report, February 14, 2006. 

251 Prollphix Thermostat Brochure, prior to June 2007. 

252 Scott, et al., Home Heating Using GPS-Based Arrival Prediction, 2010. 

263 WANG, et al., "Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor Networks 
in Buildings," (2003), Center for Environmental Design Research. 

254 WETTER, et al., A comparison of deterministic and probabilistic optimization algorithms for nonsmooth 
simulation-based optimization, Building and Environment 39, 2004, Pages 989-999. 

255 International Search Report and Written Opinion for PCT/US2013/035726 (EFACT.014WO), dated 
08/06/2013. 

258 Written Opinion and Search Report for PCT/US20111032537, dated 12/12/11 (our reference 
EFACT.012WO). 

257 International Preliminary Report on Patentability In PCT/US2013/035726 dated .12116/2014 
(EFACT.014WO). 

Examiner Signature /AJAY OJHA/ (02/07/2018) j Date Considered 02/07/2018 

T' 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation If not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T' - Place a check mark in this area when an English language Translation is attached. 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.O./ 
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Docket No.: EFACT.011 C2 

First 
Inventor 

App. No. 

Filed 

For 

Art Unit 

Cont No. 

RESPONSE TO INFORMATIONAL NOTICE 

John Douglas Steinberg 

15/002,791 

January 21, 2016 

SYSTEM AND METHOD FOR USING 
A WIRELESS DEVICE AS A 
SENSOR FOR AN ENERGY 
MANAGEMENT SYSTEM 
3744 

4939 

Commissioner for Patents 
P .0. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Page 1 of 1 

The above-captioned application was filed without a Declaration and/or 
Substitute Statement. Enclosed in compliance with 37 CFR 1.53(f) are the following. 

(X) Declaration for: 

John Douglas Steinberg 

(X) Information Disclosure Statement. 

Dated: January 19, 2017 

25047624 

By:/John R. King/ 
John R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN 
ENERGY MANAGEMENT SYSTEM 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

Ii] United States application or PCT international application number _1_5_/_0_0_2_7_9_1 _____ _ 
filed on January 21, 2016 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contrib.ute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the US PTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication o~ the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is I 

referenced in a published application or an issued patent (see 37 CFR 1. 14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: John Douglas Staj_nberg Date (Optional): _________ _ 

Signature: _____ ,,,,. .... ~_--_-.. _ ... z-;':""f,...(_ .. _ ... _. _··_··_·"'----------------------------
r -.. 

-~ / ) 
Note: An application data shee.t(P.To'/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously flied. Use an additional PTO/AIA/01 form for each additional inventor. 

This collect1on of mformatIon Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which Is to file (and 
by the USPTO to process) an application. Confidentiallty is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1. 14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance In completing the form, call 1-B00-PT0-9199 and select option 2. 
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Docket No.: EFACT.011C2 

INFORMATION DISCLOSURE STATEMENT 
First Inventor : John Douglas Steinberg 

App. No. 15/002,791 

Filed January 21, 2016 

Customer No. 20,995 

For SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A 
SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

Examiner Unknown 

Art Unit 3744 

Conf. No. 4939 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references is 

provided herewith. Copies of any listed foreign and non-patent literature references are being 

submitted. 

No Disclaimers 

To the extent that anything in the Information Disclosure Statement or the listed 

references could be construed as a disclaimer of any subject matter supported by the present 

application, Applicant hereby rescinds and retracts such disclaimer. 

Timing of Disclosure 

This Information Disclosure Statement is being filed before the receipt of a First Office 

Action on the merits, and presumably no fee is required. If a First Office Action on the merits 

was mailed before the mailing date of this Statement, the Commissioner is authorized to 

charge the fee set forth in 37 CFR 1.17(p) to Deposit Account No. 11-1410. 

Dated: January 19, 2017 

25047583 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By:/John R. King/ 
John R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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PTO/SB/08 E . I t :quIva en 

Application No. 15/002791 

INFORMATION DISCLOSURE Filing Date January 21, 2016 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 1 OF 2 Attorney Docket No. EFACT.011C2 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Pages, Columns, Lines Where 

Initials No. 
Number - Kind Code (if known) Date Name Relevant Passages or 

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear 

1 4,451,879 05/29/1984 Welch et al. 

2 4,675,828 06/23/1987 Winston 

3 4,897,798 01/30/1990 Cler 

4 5,279,458 01/18/1994 Dewolf et al. 

5 7,590,469 09/15/2009 Grohman 

6 8,428,782 04/23/2013 Imes 

7 2004/0065095 04/08/2004 Osborne et al. 

8 2009/0188985 07/30/2009 Scharing et al. 

9 2012/018677 4 07/26/2012 Matsuoka et al. 

10 2014/0058567 02/27/2014 Matsuoka et al. 

11 2015/0142180 05/21/2015 Matsuoka et al. 

12 2016/0091219 
03/31/2016 Steinberg et al. 

(EFACT.007C2) 

13 2016/0097557 
04/07/2016 Steinberg 

(EFACT.013C4) 

14 2016/0238270 08/18/2016 Steinberg 

15 2016/0258822 09/08/2016 Steinberg et al. 

16 2016/0363337 12/15/2016 Steinberg et al. 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document 

Publication 
Pages, Columns, Lines 

Examiner Cite Country Code-Number-Kind 
Date Name 

Where Relevant Passages T1 
Initials No. Code MM-DD-YYYY 

or Relevant Figures 
Example: JP 1234567 A1 Appear 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
T1 

Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

17 CHENG et al., "Smart Sensors Enable Smart Air Conditioning Control", Sensors 2014, ISSN 1424-
8220, June 24, 2014, 25 pages. 

18 GUNES et al., "Improving Energy Efficiency and Thermal Comfort of Smart Buildings with HVAC 
Systems in the Presence of Sensor Faults", IEEE, August 24-26, 2015, 6 pages. 

19 SIMMINI et al., Energy Efficient Control and Fault Detection for HVAC Systems, Univ. of Padova, 
XXVI Series, 2014, 144 pages. 

Examiner Signature I Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if 
not in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 
- Place a check mark in this area when an English language Translation is attached. 
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PTO/SB/08 E . I t :quIva en 

Application No. 15/002791 

INFORMATION DISCLOSURE Filing Date January 21, 2016 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 2 OF 2 Attorney Docket No. EFACT.011C2 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
T1 

Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

SKLAVOUNOS, "Detection of Abnormal Situations and Energy Efficiency Control in Heating 
20 Ventilation and Air Conditioning (HVAC) Systems", Brunel University thesis, September 2015, 151 

pages. 

21 
Extended Search Report for European Application No. 13804057.1 dated June 1, 2016 
(EFACT.014EP). 

25047481 

Examiner Signature I Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if 
not in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 
- Place a check mark in this area when an English language Translation is attached. 
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Electronic Acknowledgement Receipt 

EFSID: 28106285 

Application Number: 15002791 

International Application Number: 

Confirmation Number: 4939 

Title of Invention: 
SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN 
ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Customer Number: 20995 

Filer: John R. King/Gustavo Lopez 

Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.011C2 

Receipt Date: 19-JAN-2017 

Filing Date: 21-JAN-2016 

Time Stamp: 13:33:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

14476 

1 
Applicant Response to Pre-Exam 

EFACT-011 C2_response.pdf no 1 
Formalities Notice 

36162c8d3012da486cfe562bf0f54e84Sd0a 
Ob89 

Warnings: 
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Information: 

86085 

2 Oath or Declaration filed EFACT-011 C2_declaration.pdf no 1 
7cc48Sdfb6e6bedcd1 765Sb5e 1 d57337b9 

2e844 

Warnings: 

Information: 

105875 

3 EFACT-011 C2_IDS.pdf yes 3 
ec59b 1833d634beb0f27f1 a619246b60f1 fS 

1e8b 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Information Disclosure Statement (IDS) Form (SB08) 2 3 

Warnings: 

Information: 

1850599 

4 Non Patent Literature EFACT-011 C2_refl 7.pdf no 25 
ac71790384d863039870dc8c90c1 714f8c9C 

eeaf 

Warnings: 

Information: 

673767 

5 Non Patent Literature EFACT-011 C2_refl 8.pdf no 6 
d567de5ab4c62e039cf84b74a9a4926d870 

3932f 

Warnings: 

Information: 

4809309 

6 Non Patent Literature EFACT-011 C2_refl 9.pdf no 144 
059e6eb38b6737d9f4bfccb7fa511424 7f75 

2cbb 

Warnings: 

Information: 

5299725 

7 Non Patent Literature EFACT-011 C2_ref20.pdf no 151 
572efe3f761 fbfa 1 abef967f7da31839c5af6E 

be 

Warnings: 

Information: 



0414

197869 

8 Non Patent Literature EFACT-011 C2_ref21.pdf no 7 
13c6b789e111 d68997b7a86354b4fc6d404 

a8a3c 

Warnings: 

Information: 

Total Files Size (in bytes) 13037705 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/002,791 01/21/2016 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John Douglas Steinberg EFACT.011C2 
CONFIRMATION NO. 4939 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~H~ll!l!UII 111111111111111 IIII 1111 

Title:SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN ENERGY 
MANAGEMENT SYSTEM 

Publication No.US-2016-0138822-A 1 
Publication Date:05/19/2016 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/002,791 01/21/2016 

20995 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John Douglas Steinberg EFACT.011C2 
CONFIRMATION NO. 4939 

POA ACCEPTANCE LETTER 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 111111111111111111111111]~!1]!~1!~1!~11 ~IH!IIH] 111111111111111 IIII IIII 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Date Mailed: 03/30/2016 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/18/2016. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/tnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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Doc Code: PA., 
Document Description: Power of Attorney PTOJA!A/82!\ (O"i'-··1:J) 

Approved for use through 11130/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEP,ART1\IENT Of. COMMEFWE 

Under ihe Paperv,1ork Reduction Act of '!995, no perso!!s are rt:quired to respond to a coHeclion of information unless it displays a valid 0MB enn;rol number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

:!<..""-""-"'-"'-''""" 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1. 5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/002791 

Filing Date January 21, 2016 

First Named Inventor John Douglas Steinberg 

Title SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A 
SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

Art Unit 3744 

Examiner Name Unknown 
Attorney Docket Number EFACT.011 C2 

.. ______________ , __ SIGNATl:l}~E_ of j\pQlicant or Patent Practitioner 
........................... ................................................ ...................... ,_._._ ...... 

Signature l,"-,,)L e. 1/' Date (Optional) 
: '/ ~-~-f' 

t, \,J I Name John R. King Registration 34,362 
Nurnber· 

i Title (if Applicant is a Attorney I juristic entity) 

! ~n,,,,,,,,,~~,~~~,, 

Applicant Name (if Applicant is a J-.ffistic eniity) I EcoFactor, Inc. 
"'NOTE~:--This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1A(d) for signature requirements and certifications. If 
__ more than_one applicant, use multiple forms. ... .............................. ,,,, ...... 

[Z] wTotal of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form. ca/11-800 PTO-9199 and select option 2. 

I 
I 
I 
I 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIN82B (07-13) 

Approved tor use 1hrough 11/30/2014, 0MB 0651--0051 
U.S. Patent and Trademark Office; U,$, DEPARTMENT OP COMMERCE Under the Paperwork Reduction Aot of 1995, no persons are required to re$pond to a collection of information unless ii dlspley$ a valid 0MB control number 

[ _____ P_o_w_E_R_o_F _AT_r_o_RN_E_v_s_Y_A_PP_L_1c_A_Nr _____ J 
I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

[pllcotlon Number I Filing Date 
' 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

✓ I hereby appoint the Patent Practltioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s}, and 
to transact all business In the United States Patent and Trademark Office connected therewith for the application referenced In 
~; attached transmittal letter (form PTO/AIA/82A) or Identified above: r2~995 ............ 

........... _.., ............. 

I 
□ I hereby appoint Practltloner(s) named in the attached list (form PTO/AIA/$2C) as my/our attorney(s) or agent(s), and to transact 

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above, (Note: Complete form PTO/AIA/82C.} 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 
[Z] The address associated with the above~mentioned Customer Number 

OR 

□ The address associated with Customer Number: I ...... ,,.u .... , 

l OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 
Telephone I Email I 
I am the Applicant (if the Applicant Is a Juristic entity, list the Applicant name in the box): 

J EcoFactor, Inc. 
. 

D Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

0 Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title lf applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1 .46(b)(2) was granted In the 
application or ls concurrentlv beinq filed with this document) {provide slaner's title if applfcant is a lurlstlc entity) 

SIGNATURE of Applicant for Patent 
The undersigned (whose title is supplj,('qkle~s authorized to act on behalf of the applicant (e,g., where the applicant is a Juristic entity), 
Signature /Y , I Date (Optional} I /( /-1 / / ~ 
Name John Dougl~#elnberg ' ( 

Title EVP of ~iness Development 
\ 

NOTE: Signature• This form must be signed by the applicant in accordmnce with 37 CFR 1,33. See 37 CFR 1.4 for signature requirements and certifications, If more than one applicant, use multiple forms. 

0rotal of 1 form$ are submitted. 
This colleotlon of information Is required by 37 CFR 1.131, 1.32, and 1,33, The tnfonnatJOn Is required lo obtain or retain a benefit by the publio whroh Is to file (and by the USPTO to process) an application, Confldenllallty ls governed by 35 U,S,C. 122 and 37 CFR 1,11 and 1,14, Thi$ collecllon is estimated to take 3 minutes to oomplete, including gfttherlng, preparing, and submtttlng the oompleted applloation form to the USPTO, Time will vary depending upon the Individual oas1;1, Any comnwnt\'i on the amount of lime you require to oomplete lhla form and/or suggestions tor reducing this burden, should be sent to the Chief Information Officer, U,$, Patent and Tr(ldemark Office, U.S. Department of Cornrn(m•,e, P,0, Box 1450, Alexandria, VA 22313•1450, 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEJNO TO: Commissioner for Patents, P.O. Box 1450. Alexandria. VA ?.?.31a.1<1.!io. 

I 
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Docket No.: EFACT.011 C2 Customer No. 20995 

First 
Inventor 

INFORMATION DISCLOSURE STATEMENT 

John Douglas Steinberg 

App. No. 

Filed 

For 

Examiner 

Art Unit 

Conf. No. 

15/002,791 

January 21, 201~ 

SYSTEM AND METHOD FOR 
USING A WIRELESS DEVICE AS 
A SENSOR FOR AN ENERGY 
MANAGEMENT SYSTEM 

Unknown 

3744 

4939 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references 

is provided herewith. Listed references are of record in U.S. Patent Application No. 

13/4 70,074, filed May 11, 2012, which is the parent of this continuation application, and 

is relied upon for an earlier filing date under 35 USC 120. Copies of the references are 

not submitted pursuant to 37 CFR 1.98(d). 

No Disclaimers 

To the extent that anything in the Information Disclosure Statement or the listed 

references could be construed as a disclaimer of any subject matter supported by the 

present application, Applicant hereby rescinds and retracts such disclaimer. 

Timing of Disclosure 

This Information Disclosure Statement is being filed before the receipt of a First 

Office Action on the merits, and presumably no fee is required. If a First Office Action 

on the merits was mailed before the mailing date of this Statement, the Commissioner 
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Application No.: 15/002, 791 
Filing Date: January 21, 2016 

is authorized to charge the fee set forth in 37 CFR 1.17(p) to Deposit Account No, 

11-1410. 

Dated: 

22913836:ad 
031516 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

"-,,,. j I) ? l / ' 

By: yc4:'..t..u.. re, ct:--A~~ 
Jo~n R. King ( ·) 
Registratfon No. 34,362 -✓ 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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Of I PT SB 08 Equivalent 
Application No. 15/002791 

INFORMATION DISCLOSURE Filing Date January 21, 2016 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit 3744 

Examiner 
Initials 

Examiner 
Initials 

Examiner 
Initials 

22913753:ad 
031516 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 1 OF 1 Attorney Docket No. EFACT.011C2 

U.S. PATENT DOCUMENTS 

Cite Document Number Publication Pages, Columns, Lines Where 

No. Number - Kind Code (if known) Date Name Relevant Passages or 
Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear 

1 
9,244,470 01/26/2016 Steinberg (EFACT.011 C1) 

2 9,279,594 03/08/2016 Steinberg (EFACT.008C1) 

3 2006/0283965 . 12/21/2006 Mueller et al. 

4 2008/0083234 04/10/2008 Krebs et al. 

5 
2016/0061474 03/03/2016 Cheung et al. (EFACT.010C2) 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Publication Pages, Columns, Lines 

Cite Country Code-Number-Kind Date Name Where Relevant Passages T1 
No. Code MM-DD-YYYY or Relevant Figures 

Example: JP 1234567 A1 Annear 

NON PATENT LITERATURE DOCUMENTS 

Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
T1 

No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where oublished. 

6 Raji, "Smart Networks for Control", IEEE Spectrum, June 1994. 

Examiner Signature I Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 
- Place a check mark in this area when an English language Translation is attached. 
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Electronic Acknowledgement Receipt 

EFSID: 25238640 

Application Number: 15002791 

International Application Number: 

Confirmation Number: 4939 

Title of Invention: 
SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN 
ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Customer Number: 20995 

Filer: John R. King/Kevin Kraus 

Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.011C2 

Receipt Date: 18-MAR-2016 

Filing Date: 21-JAN-2016 

Time Stamp: 14:06:12 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

68649 

1 Transmittal Letter EFACT-011 C2_transmittal.pdf no 1 
bd 17c0dc1 9e3bdfb1a8235015586d733cb 

1c10f 

Warnings: 

Information: 
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109435 

2 Miscellaneous Incoming Letter EFACT-011 C2_rescission.pdf no 2 
e0402f1788776516d461 ea3c5Sded0cb863 

b7681 

Warnings: 

Information: 

285435 

3 Power of Attorney EFACT-011 C2_POA.pdf no 2 
83d 1 df7ca6e5403001ec89d3786e251 Sce 1 

03bcc 

Warnings: 

Information: 

150026 

4 EFACT-011 C2_IDS.pdf yes 3 
a97926b 1 dc3fef408da0b 1656a3276a2c5b 

bbeb3 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 2 

Information Disclosure Statement (IDS) Form (SB08) 3 3 

Warnings: 

Information: 

Total Files Size (in bytes) 613545 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



0424

Docket No.: EFACT.011C2 Page 1 of 1 
--~Please Di_rect,All __ Correspondence to __ Customer __ Number 20,995 ----------····· .. ··· 

TRANSMITTAL LETTER 

John Douglas Steinberg 

15/002,791 

January 21, 2016 

Inventor 

App. No. 

Filed 

For SYSTEM AND METHOD FOR 
USING A WIRELESS DEVICE AS A 
SENSOR FORAN ENERGY 

:::AGEMENT SYST:_1 Art Unit 

Cont No. 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Enclosed are the following. 

(X) Rescission of Any Prior Disclaimers and Request to Revisit Art. 

(X) Power of Attorney by Applicant. 

(X) Information Disclosure Statement. 

The present application qualifies for small entity status under 37 CFR § 1.27. 

The Commissioner is hereby authorized to 
charge any additional fees which may be required, now or in the future, or credit any 
overpayment, to Account No. 11-1410. 

Dated: 

22928022·ad 
031716 

{-~. /\ ~ ~ , 1.,,,, r? , 
By:.......::::: /,)--t>e.,t...,._, lC' {<.,. ,., -~----"-,-,«! '-~·-,"'>,,~-----

John R. King l } 
Registration No. 34,362 -
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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Docket No.: EFACT.011C2 Customer No. 20,995 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 

App. No. 

Filed 

For 

Examiner 

GAU 

Conf. No. 

John Douglas Steinberg 

15/002,791 

January 21, 2016 

SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A 
SENSOR FOR AN ENERGY MANAGEMENT SYSTEM 

Unknown 

3744 

4939 

RESCISSION OF ANY PRIOR DISCLAIMERS AND REQUEST TO REVISIT ART 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The claims of the present application are different and possibly broader in scope 

than any pending claims in any related application or issued claims in any related 

patent. In particular, in the parent application, U.S. Patent Application No. 12/502,064, 

now U.S. Patent No. 8,180,492, issued May 15, 2012; and U.S. Patent Application No. 

13/470,074, now U.S. Patent No. 9,244,470, issued January 26, 2016; Applicant 

amended claims and/or presented arguments in view of at least U.S. Patent No. 

5,977,964; U.S. Publication Nos. 2008/0281472; and 2009/0065596; article 

"Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor 

Networks in Buildings" by Wang, et al. and manuals from Johnson Controls (T600HCx-

3 Single-Stage Thermostats Installation Instructions T600HCN-3) and Emerson Climate 

Technologies (Network Thermostat for E2 Building Controller Installation and Operation 

Manual 2007) 

To the extent that any amendments or characterizations of the scope of any 

claim or referenced art could be construed as a disclaimer of any subject matter 
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Appl. No.: 
Filed ~ 

15/002,791 
January 21, 2016 

Docket No. EFACT.011 C2 
......................... ______ ---"-"""Customer No. 20,995 

supported by the present disclosure, Applicant hereby rescinds and retracts such 

disclaimer. Accordingly, the above-listed references, or other listed or referenced art 

may need to be re-vislted. 

In addition, reviewers of this or any parent, child or related prosecution history 

shall not reasonably infer that Applicant has made any disclaimers or disavowals of any 

subject matter supported by the present application. 

Dated: 

22903560 ad 
031416 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

<"_. ... ") ~ 

By: .... "':y'CJ ~~ e, f _L~~t; 
Jo11n R. King ,. \ 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 

\,_) 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/002,791 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 70 N/A 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 300 N/A 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 360 N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 18 
(37 CFR 1.16(i)) 

minus 20= X 40 = 0.00 OR 

INDEPENDENT CLAIMS 2 minus 3 = X 210 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/002,791 01/21/2016 

20995 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John Douglas Steinberg EFACT.011C2 
CONFIRMATION NO. 4939 

INFORMAL NOTICE 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 111111111111111111111111]~!1]i~1i~1i~ui,miu1111111111111111111111111 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Date Mailed: 02/08/2016 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
John Douglas Steinberg 

/hchin/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

15/002,791 01/21/2016 3744 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

800 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

EFACT.011C2 18 2 
CONFIRMATION NO. 4939 

FILING RECEIPT 

1111111111111111111111 m~mmmmi~iwtj~,~ 11111111111111111111111 

Date Mailed: 02/08/2016 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
John Douglas Steinberg, Millbrae, CA; 

Applicant( s) 
EcoFactor, Inc., Redwood City, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/470,074 05/11/2012 PAT 9244470 
which is a CON of 12/502,064 07/13/2009 PAT 8180492 
which claims benefit of 61/134,714 07/14/2008 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/04/2016 

page 1 of 3 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/002, 791 

Projected Publication Date: 05/19/2016 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR AN ENERGY 
MANAGEMENT SYSTEM 

Preliminary Class 

236 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 3 of 3 
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PTO/SB/08 E I I t :au va en 
Application No. Unknown 

INFORMATION DISCLOSURE Filing Date Herewith 

STATEMENT BY APPLICANT 
First Named Inventor John Douglas Steinberg 

Art Unit Unknown 
(Multiple sheets used when necessary) Examiner Unknown 

SHEET 1 OF 10 Attorney Docket No. EFACT,011C2 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Pages, Columns, Lines Where 

Initials No. 
Number - Kind Code (if known) Date Name Relevant Passages or 

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear 

1 H2176 12/05/2006 Meyer et al. 

2 12/805705 06/10/2010 Crabtree 

3 13/470074 08/30/2012 Steinberg 

4 13/523697 06/14/2012 Hublou et al. 

5 13/725447 06/06/2013 Steinberg 

6 13/729401 12/28/2012 Sloop 

7 13/852577 03/28/2013 Steinberg et al. 

8 13/858710 09/05/2013 Steinberg et al. 

9 13/861189 04/11/2013 Steinberg et al. 

10 14/082,675 
11/18/2003 Steinberg et al. (EFACT.007C1) 

11 14/263,762 04/28/2014 Steinberg 

12 14/285,384 05/22/2014 Steinberg, et al. 

13 14/292,377 05/30/2014 Steinberg 

14 14/491,554 09/19/2014 Steinberg 

15 14/527,433 10/29/2014 Steinberg, et al. 

16 14/731,221 06/04/2015 Steinberg, et al. 

17 D 646,990 10/18/2011 Rhodes 

18 D 659,560 05/15/2012 Rhodes 
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EFACT.011C2 PATENT 

SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR 

AN ENERGY MANAGEMENT SYSTEM 

RELATED APPLICATIONS 

[0001] Any and all applications for which a foreign or domestic priority 

claim is identified in the Application Data Sheet, or any correction thereto, are 

hereby incorporated by reference into this application under 37 CFR 1.57. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates to the use of thermostatic HVAC and other 

energy management controls that are connected to a computer network. More 

specifically; the present invention pertains to the use of user interactions with an 

interface such as a personal computer or an Internet-enabled television as signal 

related to occupancy to inform an energy management system. 

[0003] Heating and cooling systems for buildings (heating, ventilation and 

cooling, or HVAC systems) have been controlled for decades by thermostats. At the 

most basic level, a thermostat includes a means to allow a user to set a desired 

temperature, a means to sense actual temperature, and a means to signal the 

heating and/or cooling devices to turn on or off in order to try to change the actual 

temperature to equal the desired temperature. The most basic versions of 

thermostats use components such as a coiled bi-metallic spring to measure actual 

temperature and a mercury ·switch that opens or completes a circuit when the spring 

coils or uncoils with temperature changes. More recently, electronic digital 

thermostats have become prevalent. These thermostats use solid-state devices 

such as thermistors or thermal diodes to measure temperature, and microprocessor

based circuitry to control the switch and to store and operate based upon user

determined protocols for temperature vs. time. 
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[0004] These programmable thermostats generally offer a very restrictive 

user interface, limited by the cost of the devices, the limited real estate of the small 

wall-mounted boxes, and the inability t?_ take into account more than two variables: 

the desired temperature set by the user, and the ambient temperature sensed by 

the thermostat. Users can generally only set one series of commands per day, and 

in order to change one parameter (e.g., to change the late-night temperature) the 

user often has to cycle through several other parameters by repeatedly pressing one 

or two buttons. 

[0005] Because the interface of programmable thermostats is so poor, the 

significant theoretical savings that are possible with them (sometimes cited as 25% 

of heating and cooling costs) are rarely realized. In practice, studies have found that 

more than 50% of users never program their thermostats at all. Significant 

percentages of the thermostats that are programmed are programmed sub

optimally, in part because, once programmed, people tend to not to re-invest the 

time needed to change the settings very often. 

[0006] A second problem with standard programmable thermostats is that 

they represent only a small evolutionary step beyond the first, purely mechanical 

thermostats. Like the first thermostats, they only have two input signals - ambient 

temperature and the preset desired temperature. The eritire advance with 

programmable thermostats is that they can shift between multiple present 

temperatures at different times without real-time involvement of a human being. 

[0007] Because most thermostats control HVAC systems that do not offer 

infinitely variable output, traditional thermostats are designed to permit the 

temperature as seen by the thermostat to vary above and below the setpoint to 

prevent the HVAC system from constantly and rapidly cycling on and off, which is 

inefficient and harmful to the HVAC system. The temperature range in which the 

thermostat allows the controlled environment to drift is known as both the dead zone 

and, more formally, the hysteresis zone. The hysteresis zone is frequently set at+/-

1 degree Fahrenheit. Thus if the setpoint is 68 degrees, in the heating context the 

thermostat will allow the inside temperature to fall to 67 degrees before turning the 

heating system on, and will allow it to rise to 69 degrees before turning it off again. 

-2-
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[0008] As energy prices rise, more attention is being paid to ways of 

reducing energy consumption. Because energy consumption is directly proportional 

to setpoint - that is, the further a given setpoint diverges from the balance point (the 

inside temperature assuming no HVAC activity) in a given house under given 

conditions, the higher energy consumption will be to maintain temperature at that 

setpoint), energy will be saved by virtually any strategy that over a given time frame 

lowers the average heating setpoint or raises the cooling setpoint. Conventional 

programmable thermostats allow homeowners to save money and energy by pre

programming setpoint changes based upon comfort or schedule. For example, in 

the summer, allowing the setpoint to rise by several degrees (or even shutting off 

the air conditioner) when the home is unoccupied will generally save significantly on 

energy. But such thermostats have proven to be only minimally effective in practice. 

Because they have such primitive user interfaces, they are difficult to program, and 

so many users never bother at all, or set them up once and do not alter the 

programming even if their schedules change. 

[0009] In the hotel industry, the heating and cooling decisions made in 

hundred or even thousands of individual rooms with independently controlled HVAC 

systems are aggregated into a single energy bill, so hotel owners and managers are 

sensitive to energy consumption by those systems. Hotel guests often turn the air 

conditioner to a low temperature setting and then leave the room for hours at a time, 

thereby wasting considerable energy. An approach commonly used outside of the 

United States to combat this problem is to use a keycard to control the HVAC 

system, such that guests place the keycard into a slot mounted on the wall near the 

door of the room which then triggers the lights and HVAC system to power up, and 

turn them off when the guest removes the card upon leaving the room. However, 

because most hotels give each guest two cards, it is easy to simply leave the extra 

card in the slot, thus defeating the purpose of the system. Recently, systems have 

been introduced in which a motion sensor is connected to the control circuitry for the 

HVAC system. If no motion is detected in the room for some predetermined interval, 

the system concludes that the room is unoccupied, and turns off or alters the 

setpoint of the HVAC system to a more economical level. When the motion sensor 

-3-
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detects motion (which is assumed to coincide with the return of the guest), the 

HVAC system resets to the guest's chosen setting. 

[001 0] Adding occupancy detection capability to residential HVAC systems 

could also add considerable value in the form of energy savings without significant 

tradeoff in terms of comfort. But the systems used in hotels do not easily transfer to 

the single-family residential context. Hotel rooms tend to be small enough that a 

single motion sensor is sufficient to determine with a high degree of accuracy 

whether or not the room is occupied. A single motion sensor in the average home 

today would have limited value because there are likely to be many places one or 

more people could be home and active yet invisible to the motion sensor. The most 

economical way to include a motion sensor in a traditional programmable thermostat 

would be to build it into the thermostat itself. But thermostats are generally located 

in hallways, and thus are unlikely to be exposed to the areas where people tend to 

spend their time. Wiring a home with multiple motion sensors in order to maximize 

the chances of detecting occupants would involve considerable expense, both for 

the sensors themselves and for the considerable cost of installation, especially in 

the retrofit market. Yet if control is ceded to a single-sensor system that cannot 

reliably detect presence, the resulting errors would likely lead the homeowner to 

reject the system. 

[0011] It would thus be desirable to provide a system that could detect 

occupancy without requiring the installation of additional hardware; that could 

accurately detect occupancy regardless of which room in the house is occupied, and 

could optimize energy consumption based upon dynamic and individually 

configurable heuristics. 

SUMMARY OF THE INVENTION 

[0012] In one embodiment, the invention comprises a thermostat attached 

to an HVAC system, a local network connecting the thermostat to a larger network 

such as the Internet, and one or more computers attached to the network, and a 

server in bi-directional communication with a plurality of such thermostats and 

computers. The server pairs each thermostat with one or more computers or other 
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consumer electronic devices which are determined to be associated with the home 

in which the thermostat is located. The server logs the ambient temperature sensed 

by each thermostat vs. time and the signals sent by the thermostats to their HVAC 

systems. The server also monitors and logs activity on the computers or other 

consumer electronic devices associated with each thermostat. Based on the activity 

patterns evidenced by keystrokes, cursor movement or other inputs, or lack thereof, 

the server instructs the thermostat to change temperature settings between those 

optimized for occupied and unoccupied states. 

[0013) At least one embodiment of the invention comprises the steps of 

determining whether one or more networked electronic devices inside a structure 

are in use; determining whether said use of said networked electronic devices 

indicates occupancy of said structure; and adjusting the temperature setpoint on a 

thermostatic controller for an HVAC system for said structure based upon whether 

or not said structure is deemed to be occupied. 

[0014] At least one embodiment of the invention comprises at least one 

said thermostat having at least one temperature setting associated with the 

presence of one or more occupants in said structure, and at least one temperature 

setting associated with the absence of occupants in said structure; one or more 

electronic devices having at least a user interface; where said electronic devices 

and said thermostat are connected to a network; where said setpoint on said 

thermostat is adjusted between said temperature setting associated with the 

presence of one or more occupants in said structure and said temperature setting 

associated with the absence of occupants in said structure based upon the use of 

said user interface for said electronic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 shows an example of an overall environment in which an 

embodiment of the invention may be used. 

[0016] Figure 2 shows a high-level illustration of the architecture of a 

network showing the relationship between the major elements of one embodiment of 

the subject invention. 
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[0017] Figure 3 shows an embodiment of the website to be used as part of 

the subject invention. 

[0018] Figure 4 shows a high-level schematic of the thermostat used as 

part of the subject invention. 

[0019] Figure 5 shows one embodiment of the database structure used as 

part of the subject invention. 

[0020] Figure 6 shows the browser as seen on the display of the computer 

used as part of the subject invention. 

[0021] Figure 7 is a flowchart showing the steps involved in the operation 

of one embodiment of the subject invention. 

[0022] Figure 8 is a flowchart that shows how the invention can be used to 

select different HVAC settings based upon its ability to identify which of multiple 

potential occupants is using the computer attached to the system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] Figure 1 shows an example of an overall environment 100 in which 

an embodiment of the invention may be used. The environment 100 includes an 

interactive communication network 102 with computers 104 connected thereto. Also 

connected to network 102 are one or more server computers 106, which store 

information and make the information available to computers 104. The network 102 

allows communication between and among the computers 104 and 106. 

[0024] Presently preferred network 102 comprises a collection of 

interconnected public and/or private networks that are linked to together by a set of 

standard protocols to form a distributed network. While network 102 is intended to 

refer to what is now commonly referred to as the Internet, it is also intended to 

encompass variations which may be made in the future, including changes additions 

to existing standard protocols. 

[0025] When a user of the subject invention wishes to access information 

on network 102, the buyer initiates connection from his computer 104. For example, 

the user invokes a browser, which executes on computer 104. The browser, in turn, 
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establishes a communication link with network 102. Once connected to network 102, 

the user can direct the browser to access information on server 106. 

[0026] One popular part of the Internet is the World Wide Web. The World 

Wide Web contains a large number' of computers 104 and servers 106, which store 

HyperText Markup Language (HTML) documents capable of displaying graphical 

and textual information. HTML is a standard coding convention and set of codes for 

attaching presentation and linking attributes to informational content within 

documents. 

[0027] The servers 106 that provide offerings on the World Wide Web are 

typically called websites. A website is often defined by an Internet address that has 

an associated electronic page. Generally, an electronic page is a document that 

organizes the presentation of text graphical images, audio and video. 

[0028] In addition to the Internet, the network 102 can comprise a wide 

variety of interactive communication media. For example, network 102 can include 

local area networks, interactive television networks, telephone networks, wireless 

data systems, two-way cable systems, and the like. 

(0029] In one embodiment, computers 104 and servers 106 are 

conventional computers that are equipped with communications hardware such as 

modem or a network interface card. The computers include processors such as 

those sold by Intel and AMD. Other processors may also be used, including general

purpose processors, multi-chip processors, embedded processors and the like. 

[0030] Computers 104 can also be hand held and wireless devices such as 

personal digital assistants (PDAs), cellular telephones and other devices capable of 

accessing the network. Computers 104 can also be microprocessor- controlled 

home entertainment equipment including advanced televisions, televisions paired 

with home entertainment/media centers, and wireless remote controls. 

[0031] Computers 104 may utilize a browser configured to interact with the 

World Wide Web.Such browsers may include Microsoft Explorer, Mozilla, Firefox, 

Opera or Safari. They may also include browsers or similar software used on 

handheld, home entertainment and wireless devices. The storage medium may 

comprise any method of storing information. It may comprise random access 
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memory (RAM), electronically erasable programmable read only memory 

(EEPROM), read only memory (ROM), hard disk, floppy disk, CD-ROM, optical 

memory, or other method of storing data. Computers 104 and 106 may use an 

operating system such as Microsoft Windows, Apple Mac OS, Linux, Unix or the 

like. Computers 106 may include a range of devices that provide information, sound, 

graphics and text, and may use a variety of operating systems and software 

optimized for distribution of content via networks. 

[0032] Figure 2 illustrates in further detail the architecture of the specific 

components connected to network 102 showing the relationship between the major 

elements of one embodiment of the subject invention. Attached to the network are 

thermostats 108 and computers 104 of various users. Connected to thermostats 108 

are HVAC units 110. The HVAC units may be conventional air conditioners, heat 

pumps, or other devices for transferring heat into or out of a building. Each user is 

connected to the server 106 via wired or wireless connection such as Ethernet or a 

wireless protocol such as IEEE 802.11, a gateway 112 that connects the computer 

and thermostat to the Internet via a broadband connection such as a digital 

subscriber line (DSL) or other form of broadband connection to the World Wide 

Web. Server 106 contains the content to be served as web pages and viewed by 

computers 104, as well as databases containing information used by the servers. 

[0033] In the currently preferred embodiment, the website 200 includes a 

number of components accessible to the user, as shown in Figure 3. Those 

components may include a means to enter temperature settings 202, a means to 

enter information about the user's home 204, a means to enter the user's. electricity 

bills 206, means to calculate energy savings that could result from various 

thermostat-setting strategies 208, and means to enable and choose between 

various arrangements 210 for demand reduction with their electric utility provider as 

intermediated by the demand reduction service provider. 

[0034] Figure 4 shows a high-level block diagram of thermostat 108 used 

as part of the subject invention. Thermostat 108 includes temperature sensing 

means 252, which may be a thermistor, thermal diode or other means commonly 

used in the design of electronic thermostats. It includes a microprocessor 254, 
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memory 256, a display 258, a power source 260, a relay 262, which turns the HVAC 

system on an and off in response to a signal from the microprocessor, and contacts 

by which the relay is connected to the wires that lead to the HVAC system. To allow 

the thermostat to communicate bi-directionally with the computer network, the 

thermostat also includes means 264 to connect the thermostat to a local computer 

or to a wireless network. Such means could be in the form of Ethernet, wireless 

protocols such as IEEE 802.11, IEEE 802.15.4, Bluetooth, cellular systems such as 

CDMA, GSM and GPRS, or other wireless protocols. The thermostat 250 may also 

include controls 266 allowing users to change settings directly at the thermostat, but 

such controls are not necessary to allow the thermostat to function. 

[0035] The data used to generate the content delivered in the form of the 

website is stored on one or more servers 106 within one or more databases. As 

shown in Figure 5, the overall database structure 300 may include temperature 

database 400, thermostat settings database 500, energy bill database 600, HVAC 

hardware database 700, weather database 800, user database 900, transaction 

database 1000, product and service database 1100 and such other databases as 

may be needed to support these and additional features. 

[0036] The website 200 will allow users of connected thermostats 250 to 

create personal accounts. Each user's account will store information in database 

900, which tracks various attributes relative to users of the site. Such attributes may 

include the make and model of the specific HVAC equipment in the user's home; the 

age and square footage of the home, the solar orientation of the home, the location 

of the thermostat in the home, the user's preferred temperature settings, whether 

the user is a participant in a demand reduction program, etc. 

[0037] As shown in Figure 3, the website 200 will permit thermostat users 

to perform through the web browser substantially all of the programming functions 

traditionally performed directly at the physical thermostat, such as temperature set 

points, the time at which the thermostat should be at each set point, etc. Preferably 

the website will also allow users to accomplish more advanced tasks such as allow 

users to program in vacation settings for times when the HVAC system may be 

turned off or run at more economical settings, and set macros that will allow 
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changing the settings of the temperature for all periods with a single gesture such as 

a mouse click. 

[0038] Figure 6 represents the screen of a computer or other device 104 

using a graphical user interface connected to the Internet. The screen shows that a 

browser 1200 is displayed on computer 104. In one embodiment, a background 

application installed on computer 104 detects activity by a user of the computer, 

such as cursor movement, keystrokes or otherwise, and signals the application 

running on server 106 that activity has been detected. Server 106 may then, 

depending on context, (a) transmit a signal to thermostat 108 changing setpoint 

because occupancy has been detected at a time when the system did not expect 

occupancy; (b) signal the background application running on computer 104 to trigger 

a software routine that instantiates a pop-up window 1202 that asks the user if the 

server should change the current setpoint, alter the overall programming of the 

system based upon a new occupancy pattern, etc. The user can respond by clicking 

the cursor on "yes" button 1204 or "No" button 1206. Equilvalent means of signalling 

activity may be employed with interactive television programming, gaming systems, 

etc. 

[0039] Figure 7 represents a flowchart showing the steps involved in the 

operation of one embodiment of the subject invention. In step 1302, computer 104 

transmits a message to server 106 via the Internet indicating that there is user 

activity on computer 104. This activity can be in the form of keystrokes, cursor 

movement, input via a television remote control, etc. In step 1304 the application 

queries database 300 to retrieve setting information for the HVAC system. In step 

1306 the application determines whether the current HVAC program is intended to 

apply when the home is occupied or unoccupied. If the HVAC settings then in effect 

are intended to apply for an occupied home, then the application terminates for a 

specified interval. If the HVAC settings then in effect are intended to apply when the 

home is unoccupied, then in step 1308 the application will retrieve from database 

300 the user's specific preferences for how to handle this situation. If the user has 

previously specified (at the time that the program was initially set up or subsequently 

modified) that the user prefers that the system automatically change settings under 
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such circumstances, the application then proceeds to step 1316, in which it changes 

the programmed setpoint for the thermostat to the setting intended for the house 

when occupied. If the user has previously specified that the application should not 

make such changes without further user input, then in step 1310 the application 

transmits a command to computer 104 directing the browser to display a message 

informing the user that the current setting assumes an unoccupied house and 

asking the user in step 1312 to choose whether to either keep the current settings or 

revert to the pre-selected setting for an occupied home. If the user selects to retain 

the current setting, then in step 1314 the application will write to database 300 the 

fact that the users has so elected and terminate. If the user elects to change the 

setting, then in step 1316 the application transmits the revised setpoint to the 

thermostat. In step 1314 the application writes the updated setting information to 

database 300. 

[0040] Figure 8 is a flowchart that shows how the invention can be used 

to select different HVAC settings based upon its ability to identify which of multiple 

potential occupants is using the computer attached to the system. In step 1402 

computer 104 transmits to server 106 information regarding the type of activity 

detected on computer 104. Such information could include the specific program or 

channel being watched if, for example, computer 104 is used to watch television. 

The information matching, for example, TV channel 7 at 4:00 PM on a given date to 

specific content may be made by referring to Internet-based or other widely 

available scheduling sources for such content. In step 1404 server 106 retrieves 

from database 300 previously logged data regarding viewed programs. In step 1406 

server 106 retrieves previously stored data regarding the residents of the house. For 

example, upon initiating the service, one or more users may have filled out online 

questionnaires sharing their age, gender, schedules, viewing preferences, etc. In 

step 1408, server 106 compares the received information about user activity to 

previously stored information retrieved from database 300 about the occupants and 

their viewing preferences. For example, if computer 104 indicates to server 106 that 

the computer is being used to watch golf, the server may conclude that an adult 

male is watching; if computer 104 indicates that it is being used to watch children's 
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programming, server 106 may conclude that a child is watching. In step 1410 the 

server transmits a query to the user in order to verify the match, asking, in effect, "ls 

that you. Bob?" In step 1412, based upon the user's response, the application 

determines whether the correct user has been identified. If the answer is no, then 

the application proceeds to step 1416. If the answer is yes, then in step 1414 the 

application retrieves the temperature settings for the identified occupant. In step 

1416 the application writes to database 300 the programming information and 

information regarding matching of users to that programming. 

[0041] In an alternative embodiment, the application running on computer 

104 may respond to general user inputs (that is, inputs not specifically intended to 

instantiate communication with the remote server) by querying the user whether a 

given action should be taken. For example, in a system in which the computer 104 is 

a web-enabled television or web-enabled set-top device connected to a television as 

a display, software running on computer 104 detects user activity, and transmits a 

message indicating such activity to server 106. The trigger for this signal may be 

general, such as changing channels or adjusting volume with the remote control or a 

power-on event. Upon receipt by server 104 of this trigger, server 104 transmits 

instructions to computer 104 causing it to display a dialog box asking the user 

whether the user wishes to change HVAC settings. 
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WHAT IS CLAIMED IS: 

1. A method for varying temperature setpoints for an HVAC system 

comprising: 

storing at least a first HVAC temperature setpoint and at least a 

second HVAC temperature setpoint; 

monitoring an activity status of at least one wireless device associated 

with one or more occupants of said structure, wherein said wireless device 

comprises a graphic user interface, wherein use of said wireless device 

comprises at least one of cursor movement, keystrokes or other user 

interface actions intended to alter a state of said wireless device; 

determining a probability that the specific activity status of said 

wireless device is associated with the use of said wireless device by a 

specific occupant or occupants of said structure; 

determining whether a current HVAC temperature setpoint associated 

with said HVAC system is set to said first HVAC temperature setpoint or said 

second temperature setpoint; 

prompting said one or more users, wherein said prompting sends a 

message to said wireless device recommending a change to said current 

HVAC temperature setpoint for said HVAC system; 

in response to said prompting, receiving input from said one or more 

users; and 

keeping said current HVAC temperature setpoint based upon said 

input from said one or more users. 

2. The method of Claim 1 wherein said wireless device is a remote 

control. 

3. The method of Claim 1 wherein said wireless device is a wireless 

phone. 
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4. The method of Claim 3 wherein said wireless phone is connected to a 

cellular network. 

5. The method of Claim 1 wherein said wireless device is a tablet 

computer. 

6. The method of Claim 1 wherein said first and second HVAC 

temperature setpoints are stored in a database associated with a remote server. 

7. The method of Claim 1 in which said wireless device communicates 

with a remote server. 

8. The method of Claim 1 further comprising adjusting said current HVAC 

temperature setpoint with a remote computer. 

9. The method of Claim 1 in which said first HVAC temperature setpoint 

is varied automatically based on said input from said one or more users. 

10. A system for altering the setpoint on a thermostat for space 

conditioning of a structure comprising: 

at least one thermostat having at least a first temperature setpoint and 

at least a second temperature setpoint; 

at least one wireless device associated with one or more occupants of 

said structure, wherein said wireless device comprises a graphic user 

interface, wherein use of said wireless device comprises at least one of 

cursor movement, keystrokes or other user interface actions intended to alter 

a state of said wireless device; 

an application comprising one or more computer processors that 

receives data regarding an activity status of said wireless device and whether 

said thermostat is set to said first temperature setpoint, 

said application determining a probability that the specific activity 

status of said wireless device is associated with the use of said wireless 

device by a specific occupant or occupants of said structure; 
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said application prompting said one or more users wherein said 

application provides electronic notice to one or more of said users of said 

wireless device that said thermostat is set to one of said first temperature 

setpoint or said second temperature setpoint; and 

wherein said application in response to said prompting, receives input 

from said one or more users; and 

wherein said current temperature setpoint is set based upon said input 

from said one or more users. 

11. The system of Claim 10 wherein said wireless device is a remote 

controller. 

12. The system of Claim 10 wherein said wireless device is a wireless 

phone. 

13. The system of Claim 12 wherein said wireless phone is connected to a 

cellular network. 

14. The system of Claim 10 said wireless device is a tablet computer. 

15. The system of Claim 1 O wherein said first and second temperature 

setpoints are stored in a database associated with a remote server. 

16. The system of Claim 10 wherein said wireless device communicates 

with a remote server. 

17. The system of Claim 10 further comprising a remote computer that 

varies said first temperature setpoint. 

18. The system of Claim 1 0 in which said first temperature setpoint is 

varied automatically based on said input from said one or more users. 
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SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR 

AN ENERGY MANAGEMENT SYSTEM 

ABSTRACT OF THE DISCLOSURE 

The invention comprises systems and methods for detecting the use of 

networked consumer electronics devices as indications of occupancy of a structure 

for purposes of automatically adjusting the temperature setpoint on a thermostatic 

HVAC control. At least one thermostat is located inside a structure and is used to 

control an HVAC system in the structure. At least one networked electronic device is 

used to indicate the state of occupancy of the structure. The state of occupancy is 

used to alter the setpoint on the thermostatic HVAC control to reduce unneeded 

conditioning of unoccupied spaces. 

22511033 
012016 
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