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Application N。． Applicant(s) 

SUPPLEMENTAL 12/694, 135 KAHN ET AL. 
Notice of Allowability Examiner Art Unit 

Edward R. Cosimano I 2857 

-- 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 囚 This communication is responsive to the arr翩翩entfiled 19 October 2010. 

2 囚 The allowed claim(s) is/are 左王1

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

a）口 All b）口 Some* c）口 None of the: 

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

2. 口 Certified copies of the priority documents have been received in Application No. 一一－

3. 口 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：一－一·

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

4 口 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5. 口 CORRECTED DRAWINGS (as “即lacement sheets”) must be submitted. 

(a）口 including changes 陪quired by the Notice of Draftsperson’s Patent Drawing Review ( PT0-948) attached 

1 ）口 hereto or 2）口 to Paper No川ail Date 一一一·

(b）口 including changes 陪quired by the attached Examiner’s Amendment I Comment or in the Office action of 

Paper No./Mail Date 一一一一·
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 口 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. 口 Notice of References Cited (PT0-892) 

2. 口 Notice of Draftperson’s Patent Drawing Review (PT0-948) 

3. 口 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 一一一一

4. 口 Examiner’S Comment Regarding Requirement for Deposit 
of Biological Material 

5. 口 Notice of Informal Patent Application 

6. 口 Interview Summary (PT0-413), 
Paper No./Mail Date －－－一

7. 囚 Examiner’s Amendment/Comment 

8. 囚 Examiner’s Statement of Reasons for Allowance 

9‘囚 Other Aooroved Drawina Correction. 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110110 
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Application/Control Number: 12/694, 135 

Art Unit: 2857 

EXAMil叫ER’s COMMENT 

Page 2 

1.1 When preparing this Office action the Examiner considers the instant application to 

include: 

A) the Oath/Declaration which was filed on 26 January 2010 and that is acceptable to the 

Exar丑iner;

B) the content of the Abstract which was filed on 26 January 2010 and that is acceptable 

to the Examiner; 

C）且gures 1, 2, 3, 4, 5, 6, 7, 8 & 9 of the set of drawings containing 9 sheets of 9 日gures

comprising figure 2 as presented in the set of drawings filed on 26 January 2010 and figures 1, 3, 

4, 5, 6, 7, 8 & 9 as presented in the set of drawings filed on 19 October 2010 where the content 

of figures 1, 2, 3, 4, 5, 6, 7, 8 & 9 of the above set of drawings is acceptable to the Examiner; 

D) the written description as filed on 26 January 2010 and amended on 26 January 2010 

and by the Examiner’s amendment of24 September 2010; and 

E) the set of amended claims as filed on 26 January 2010; and 

F) the NON-Publication request filed on 26 January 2010. 

2. BENEFIT OF AN EARLIER FILING DATE 

2.1 Applicant’s claim for the benefit of an earlier filing date pursuant to 35 U.S.C. 120 is 

acknowledged. 

3. PRIOR ART FROM EARLIER APPLICATIONS 

3.1 The Examiner has considered the prior art cited in the applications for which Applicant 

has claimed the benefit of an earlier filing date pursuant to 35 U.S.C. 120. 

3.1.1 If Applicant wishes any of the prior art that was cited in each of the base applications but 

that has not been cited during the prosecution of the instant application to appear on any Patent 

grated on the instant application, then Applicant must provide a proper! y completed PT0-1449 

containing proper citations of the prior art that Applicant wishes to appear on any Patent that 

may be granted on the instant application. 

3. REASONS FOR ALLO矶TANCE

3.1 The following is a statement of reasons for the indication of allowable subject matter: 

A) the prior art, for example: 
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Application/Control Number: 12/694, 135 

Art Unit: 2857 

Page 3 

(1) either Richardson et al (5,976,083 or 6,135,951) or Ebeling et al (6,145,389) 

or Tsuji (2005/0232388 or 2005/0238132 or 7,169,084 or 7,297,088) or Darley 

(6,611,789 or 2007/0061105 or 2007/0208531 or 2010/0057398) or Park et al 

(2007 /0067094) disclose a machine/process that provides the useful and beneficial 

function of monitoring the physical fitness activities of an user. To monitor the physical 

fitness activities of the user, an accelerometer is used in order to monitor the acceleration 

of the user during a physical fitness activity of the user. The measured acceleration of the 

user during a physical fitness activity is then suitably processed by being analyzed or 

evaluated in order to: (la) detect any variation in the measured acceleration that would 

represent a particular physical fitness activity of the user; and (1 b) to make a more 

accurate determination of the user’s steps or strides in order to determine an accurate 

measurement of the user’s step or stride distance for a particular physical fitness activity. 

In this 1丑anner the total distance that has been traveled by the user during a particular 

physical fitness activity may more accurately be determined based on the user’s step or 

stride and the total distance traveled by the user during a step or stride. 引There in either 

Darley 币，611,789 or 2007 /0061105 or 2007 /0208531 or 2010/0057398) when a step is 

not detected with in a predetermined period/interval of time and then wakes the 

pedometer up when a step is detected. 

(2) either Sakuria et al (6,369,794) or Kubo et al (2002/0089425 or 6,700,499) or 

Ladetto et al (2003/0018430 or 6,826,477) disclose a machine/process that provides the 

useful and beneficial function of determining an user’s action or motion in which the time 

variation of a measured acceleration, representing the user ’s action or motion, is 

evaluated or analyzed in order to determine the user’s action or motion. 

(3) either Seo et al (2006/0020177 or 7,334,472) disclose a machine/process that 

provides the useful and beneficial function of placing an acceleration based pedometer 

machine/process into a sleep or low power mode in which the sampling 仕equency is 

changed, when a step is not detected with in a predeterrηined period/interval of time and 

then wakes the pedometer up when a step is detected. 
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B) however, the prior art does not fairly teach or suggest in regard to claim 21 a process 

in claim 21 that provides the useful and beneficial function of placing a mobile device in a sleep 

or low activity mode by providing actions in claim 21 that perform at least the functions of: 

(1) using an inertial sensor within the mobile device in order to detect motion of 

the mobile device; 

(2) using the mobile device in order to determine if the motion that has been 

detected by the inertial sensor has a signature that is indicative of an user activity that the 

mobile device is configured to monitor; and 

(3) entering the mobile device into a sleep mode when the motion that has been 

detected by the inertial sensor does not has a signature that is indicative of an user 

activity that the mobile device is configured to monitor. 

Claims 22-24, which depend from claim 21, are allowable over the prior art for the same reason. 

C) however飞 the prior art does not fairly teach or suggest in regard to claim 25 a process 

in claim 25 that provides the useful and beneficial function of setting an appropriate step cadence 

window for a mobile device by providing actions in claim 25 that perform at least the functions 

of: 

(1) receiving from an accelerometer within the mobile device acceleration 

data/information that meets a stepping criteria; 

(2) incrementing a step count by using the acceleration data/information that 

meets a stepping criteria; and 

(3) setting a step cadence window in order for the mobile device to monitor the 

next step to be: 

(3a) a default step cadence window when the step count is below a step count 

threshold; or 

(3b) a default step cadence window when the step cadence of the current user 

does not match the step cadence profile of an user profile; and 

(3c) a dynamic step cadence window when the step count is at or above the step 

count threshold. 

Claims 26-31, which depend from claim 25, are allowable over the prior art for the same reason. 

4. RELEVANT ART OF INTEREST 
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Application/Control Number: 12/694, 135 

Art Unit: 2857 

4.1 The Examiner has cited prior art of interest, for example: 

Page 5 

A) either Kahn et al (2009/0043531 or 2009/0234614 or 2009/0319221 or 7,647,196 or 

2010/0056872 or 7,753,861) are publication of a related application with at least one common 

inventor and a latter effective date. 

5. CONCLUSION 

5.1 Any inquiry concerning this communication or earlier communications from the 

Examiner should be directed to Edward R. Cosimano whose telephone number is 571-272-0571. 

The Examiner can normally be reached on 571-272-0571 from 7:30am to 4:00pm. 

5.2 If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s 

supervisor, Andrew Schechter, can be reached on 571-272-2302. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

5.3 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://portal.uspto.gov/extemal/portal. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

ERC 
012/10/2011 

/Edward Cosimano/ 
Primary Examiner Unit 2857 
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Application N。． Applicant(s) 

Response to Rule 312 Communication 
12/694, 135 KAHN ET AL. 

Examiner Art Unit 

Edward R. Cosimano 2857 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

1. 囚 The amendment filed on 19 October 201 O under 37 CFR 1.312 h臼 been considered, and h臼 been:

a）口 entered.

b）囚 entered as directed to matters of form not affecting the scope of the invention. 

c）口 disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d）口 disapproved. See explanation below. 

e）口 entered in part. See explanation below. 

/Edward R. Cosimano/ 
Primary Examiner 
Art Unit: 2857 

U.S. Patent and Trademark Office 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20101221 
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Receipt date: 10/19/201 O 12694135 - GAU: 2857 

Attorney's Docket No.: 8689P027C PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Philippe Kahn, et al. Examiner: Cosimano, Edward R. 

Application No.: 12/694,135 Art Unit: 2863 

Filed: January 26, 2010 Confirmation No.: 5414 

For: HUMAN ACTIVITY MONITORING II Date of NOA: September 24, 2010 
DEVICE 

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

OK TO ENTER RULE 312 
/ERC/ 

21 December 2010 AMENDMENT UNDER 37 C.F.R. § 1.312 
(Amendment After Allowance) 

Sir: 

In Response to the Notice of Allowance mailed on September 24, 2010, the Applicant 

respectfully requests the Examiner to enter the following amendment. 

Amendments to the Drawings begin on page 2 of this paper. 

Remarks begin on page 3 of this paper. 

CERTIFICATE OF ELECTRONIC FILING 
I hereby c巳rtify that this correspondenc巳 is being deposited with th巳 Unit巳d Stat巳s Pat巳nt and Trad巳mark Offic巳 via

d巳ctronic filing through th巳 Unit巳d Stat巳s Pat巳nt and Trad巳mark El巳ctronic Filing System on: 

October 19. 2010 
Dat巳 of D巳posit

B巳ttv Seal巳tta

Nam巳 of Person Filing Corr巳spond巳nc巳

IE巳ttv Seal巳tta/ 10 19 2010 
Signature Dat巳

-1-
Serial No.: 12/694,135 Attorney Docket: 8689P027C 
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？啊击导；1~~飞忍f启白s~g~~！~币：ei~ci晶ιE亏豆2吨J注」：号品r~~~l~~t即豆~c~l邸品；~i飞♂飞~ilft
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Fee(s) Transmittal. This certificate cannot be )!Sed for any: other accol!lpanying 
papef!'. Each 且.dd,itional pap臼l such as an ass1伊ment or formal drawmg, must 
have its own certificate of mailing or transmiss10咀．

8791 7590 09/24/2010 

BLAKELY SOKOLOFF TAYLOR & ZAF岛fANLLP
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702-160000 
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5. Change in En挝ty Status （仕om status indicated above) 

口 a. Applic削 claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previo咽sly paid issue fee shown above) 

口 A check is enclosed. 

口 Payment by c时it ca此 Form PT0-2038 is attached. 
国The Director is hereby authorized to charge the required fee( s ), any deficiency, or credit al!Y 

overpayment, to Deposit Account Numb町 O 2 - 2 6 6 6 (enclose an extra copy of剧s form). 

口 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l .27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered a杭omey or agent; or the assignee or other party in 
(nterest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature /Jud工th Szepesi/ Date December 21, 2010 
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Attorney's Docket No.: 8689P027C PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Philippe Kahn, et al. Examiner: Cosimano, Edward R. 

Application No.: 12/694,135 Art Unit: 2863 

Filed: January 26, 2010 Confirmation No.: 5414 

For: HUMAN ACTIVITY MONITORING II Date of NOA: September 24, 2010 
DEVICE 

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

AMENDMENT UNDER 37 C.F.R. § 1.312 
(Amendment After Allowance) 

Sir: 

In Response to the Notice of Allowance mailed on September 24, 2010, the Applicant 

respectfully requests the Examiner to enter the following amendment. 

Amendments to the Drawings begin on page 2 of this paper. 

Remarks begin on page 3 of this paper. 

CERTIFICATE OF ELECTRONIC FILING 
I hereby c巳rtify that this correspondenc巳 is being deposited with th巳 Unit巳d Stat巳s Pat巳nt and Trad巳mark Offic巳 via

d巳ctronic filing through th巳 Unit巳d Stat巳s Pat巳nt and Trad巳mark El巳ctronic Filing System on: 

October 19. 2010 
Dat巳 of D巳posit

B巳ttv Seal巳tta

Nam巳 of Person Filing Corr巳spond巳nc巳

IE巳ttv Seal巳tta/ 10 19 2010 
Signature Dat巳
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IN THE DRAWINGS 

The attached sheets, which include Figures 1 and 3-9, replace the original sheets 

including Figures 1 and 3-9. The figures have been amended to improve the shading and/or 

character of text, lead lines and other features to improve readability. It is respectfully 

submitted that the proposed amendments to the drawings do not add new matter. 

斗
牛
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REMARKS 

The enclosed is responsive to the Notice of Allowance mailed September 24, 2010. 

Applicants note that in the Notice of Allowance numerous objections to the drawings and 

detailed description were raised by the Examiner, most of which were resolved via an 

Examiner’ s Amendment. Those objections which were not resolved via the Examiner’ S 

Amendment are addressed in the present amendment. 

In the Drawim!s 

The Notice of Allowance has objected to originally filed drawings 1, 5, 6, 7 and 8 for 

failure to comply with one or more subsections of 37 CPR 1.84. The notice of allowance 

notes that for Figure 1, that shading and/or character of the text, lead lines and other symbols 

should be improved. The Notice of Allowance further notes that for Figures 5毡， text should 

not overlap with border lines. Accordingly, Figures 1 and 5-8 have been amended to 

improve clarity and shading of text, lead lines and/or other features of the drawings. 

Additionally, Figures 3-4 have also been amended to improve clarity and shading of text, 

lead lines and/or other features of these drawings. Replacement sheets including amended 

Figures 1and3-9 are attached hereto. No new matter has been added to the drawings. 

-3-
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Invitation for a teleohone interview 

The Examiner is requested to call the undersigned at (408) 720-8300 if there remains 

any issue with allowance of this case. 

Chan!es To Deoosit Account 

Please charge any shortage to our Deposit Account No. 02-2666 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 

Date: October 19 ‘ 2010 /Beniamin A. Kimes/ 
Be时amin A. Kimes 
Reg. No. 50,870 
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Application No. Applicant(s) 

12/694,135 KAHN ET AL. 
Notice of Allowability Examiner Art Unit 

Edward R. Cosimano I 2863 

-- 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 
N。TICE 。F ALL。WABILITY IS N。T A GRANT 。F 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 囚 This communication is responsive to the aoo/ication filed on 26 Jan阅rv 2010 and the Examiner’s Amendment. 

2 囚 The allowed claim(s) is/are 主兰L

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

a）口 All b）口 Some* c）口 None of the: 

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

2. 口 Certified copies of the priority documents have been received in Application No. 一一一·

3. 口 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)). 

*Ce「tified copies not received：一－一·

Applicant has THREE MONTHS FROM THE “ MAILING DATE” of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-M。NTH PERI。D IS N。T EXTENDABLE. 

4 口 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5 囚 CORRECTED DRAWINGS (as “ replacement sheets”) must be submitted. 

(a）口 including changes 陪quired by the Notice of D阳ftsperson ’S Patent Drawing Review ( PT0-948) attached 

1 ）口 hereto or 2）口 to Paper No./Mail Date 一一一·

(b）囚 including changes required by the attached Examiner’S Amendment I Comment or in the Office action of 

Paper No./Mail Date 一一一－·

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 口 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. 囚 Notice of Refe陪nces Cited (PT0-892) 

2. 口 Notice of D阳仕person ’s Patent Drawing Review (PT0-948) 

3. 囚 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 1/26/10: 5/27 /10 

4. 口 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

5. 口 Notice of Informal Patent Application 

6. 口 Inter飞tiew Summary (PT0-413), 
Paper No./Mail Date －－－一

7. 囚 Examiner’s AmendmenUComment 

8. 囚 Examiner’s Statement of Reasons for Allowance 

9. 囚 Other Aooroved Drawina correction. 

U.S. Patent and Trademark O忏ce

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100913 
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EXAMINER’s COMMENT 

Page 2 

1.1 When preparing this Office action the Examiner considers the instant application to 

include: 

A) the Oath/Declaration which was filed on 26 January 2010 and that is acceptable to the 

Examiner; 

B) the content of the Abstract which was filed on 26 January 2010 and that is acceptable 

to the Examiner; 

C) figures 1, 2, 3, 4, 5, 6, 7, 8 & 9 of the set of drawings containing 9 sheets of 9 figures 

comprising figures 1, 2, 3, 4, 5, 6, 7, 8 & 9 as presented in the set of drawings filed on 26 

January 2010 where the content of figures 3, 4 & 9 of the above set of drawings is acceptable to 

the Examiner; 

D) the written description as filed on 26 January 2010 and amended on 26 January 2010; 

and 

E) the set of amended claims as filed on 26 January 2010; and 

F) the NON-Publication request filed on 26 January 2010. 

2. BENEFIT OF AN EARLIER FILING DATE 

2.1 Applicant’s claim for the benefit of an earlier filing date pursuant to 35 U.S.C. 120 is 

acknowledged. 

3. PRIOR ART FROM EARLIER APPLICATIONS 

3 .1 The Examiner has considered the prior art cited in the applications for which Applicant 

has claimed the benefit of an earlier filing date pursuant to 35 U.S.C. 120. 

3 .1.1 If Applicant wishes any of the prior art that was cited in each of the base applications but 

that has not been cited during the prosecution of the instant application to appear on any Patent 

grated on the instant application, then Applicant must provide a properly completed PT0-1449 

containing proper citations of the prior art that Applicant wishes to appear on any Patent that 

may be granted on the instant application. 

4. OBJECTIONS TO THE DRAWINGS 

4.1 The set of drawings filed on 26 January 2010 is objected to because: 

A) the shading and/or character of the lines that have been used in order to fo口丑 the text, 

lead lines and other features of the invention that have been depicted in figure 1 as the drawings 
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appear within the instant file wrapper, lacks sufficient contrast and clarity for each of the 

depicted text, lead lines and other features in order to permit ready reproduction as required by 

37 CFR 1.84(1) for the text, lead lines and other symbols/features and reference legends that 町C

permitted in the drawings by 37 CFR 1.84(m,n,o,p,q,r). 

B) the drawings and/or the written description 町c inconsistent and fail to comply with 3 7 

CFR 1.84(p )( 4,5) and therefore 町c confusing. In this regard, it is noted that: 

(1) Applicant’s references to either “ motion cycle graph 201 ” or “ first axis 203” 

。r “second axis 205” or “ third axis 207” or “ motion cycle 21 。” in paragraph number 24 

of the written description are confusing and inconsistent because as can be seen in figure 

2 and 仕om the context of the written description in paragraph number 24, Applicant has 

not used reference legends 201 or 210 in order to designate a “ graph” or a “ cycle” in 

figure 2 and Applicant has not used reference legends 203 or 205 or 207 in order to 

designate what one of ordinary skill at the time the invention was made would fairly and 

reasonably recognize as an “ axis” as described in paragraph number 24. In view of this, 

Applicant references t。“motion cycle graph 201 ” or “ first axis 203” or “ second axis 205” 

。r “third axis 207” or “ motion cycle 21 。” in paragraph number 24 are confusing and 

inconsistent references to reference legends in the drawings and/or written description 

that are not consistent with the requirements of 3 7 CFR 1.84(p )( 4,5). 

。） Applicant’s lack of an explicit reference to reference legends 200 & 215 of 

figure 2 and the Applicant’s references to “ motion cycle graph 201 ” or “ motion cycle 

21 。” in paragraph number 24 of the written description are confusing and inconsistent, 

because as can be seen in figure 2 and from the context of the written description 

Applicant: 

(a) has used reference legend 200 in order to generally designate the graph 

depicted in figure 2 but Applicant has not explicitly referenced reference legend 200 

within the written description; 

(b) has used reference legend 215 in order to generally designate a cycle of one of 

the signal traces depicted in figure 2 but Applicant has not explicitly referenced reference 

legend 215 within the written description; and 
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( c) has not used reference legends 201 or 210 in order to designate any feature of 

the invention that has been depicted in figure 2 as described in paragraph number 24. 

In view of this, Applicant’s use of reference legends 200 & 215 in figure 2 and 

Applicant’s references to “motion cycle graph 201 ” or “motion cycle 21 。” in paragraph 

number 24 of the written description are confusing and inconsistent references to 

reference legends which are not consistent with the requirements of 3 7 CFR 1.84(p )( 4,5). 

。） Applicant’s references t。“motion cycle graph 201”“motion cycle 21 。”，

“ cadence logic 135” in paragraph number 24 are confusing and inconsistent because as 

can be seen in figures 1 & 2 and from the context of the written description Applicant 

has: 

(a) used reference legend 132 in figure 1 and in paragraph numbers 20, 22, 33, 34 

& 35 in order to designate the “ cadence logic 132”; 

(b) used reference legend 135 in figure 1 and in paragraph numbers 20, 22, 25, 33, 

34, 35, 37 & 84 in order to designate the “ rolling average logic 135”; and 

( c) not used reference legends 201 or 210 in order to designate a “ graph” or a 

“ cycle” within figure 2 as described in paragraph number 24. 

In view of this, Applicant has used reference legends 132, 135, 201 & 210 multiple times 

in a confusing and inconsistent manner in the drawings and/or written description in 

order to designate various different depicted features of the invention which is not 

consistent with the requirements of 37 CFR 1.84(p)(4,5). 

( 4) Applicant’s reference t。“measurement buff er 125”, in paragraph number 39 

of the written description is confusing and inconsistent because as can be seen in figure 1 

and from the context of paragraph number 39 of the written description Applicant has not 

used reference legend “ 125” or reference legend “ measurement buffer" to designate any 

of the depicted features of the invention that have been depicted in figure 1. In view of 

this, Applicant’s reference to “ measurement buff er 125” in paragraph number 39 is a 

confusing and inconsistent reference which is not consistent with the requirements of 3 7 

CFR 1.84(p )( 4,5). 

( 5) Applicant’s placement of the reference legend “ YES” to the left of block 524 

in figure 5 and Applicant’s second reference to block 540 in paragraph number 66 of the 
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written description are confusing and inconsistent because as can be seen in figure 5 and 

from the context of the written description in paragraph numbers 64-67, Applicant has: 

(a) described the depicted flow path from block 524 to block 560 as being taken 

when and “ Additional Step" has been “ Recognize” see the context of paragraph numbers 

64-67 of the written description; 

(b) used reference legend 524 in order to designate the block that has been entitled 

as “ Recognize Additional Step?” and not reference legend 540 as described in the context 

of paragraph numbers 64, 65 & 67 of the written description; and 

( c) used reference legend 540 in order to designate the block that has been entitled 

as “ Acceleration Detected?” as described in the context of paragraph number 66 of the 

written description. 

In view of this, Applicant’s has referenced reference legend 524 & 540 and the flow of 

the procedure of figure 5 in a confusing and inconsistent manner in the drawings and/or 

written description in order to designate various different depicted features of the 

invention which is not consistent with the requirements of 3 7 CFR 1.84(p )( 4,5). 

In view of the above, the written description describes one or more features of the invention 

and/or the drawings depict one or more features of the invention in an inconsistent manner, then 

the drawings and/or the written description are inconsistent, confusing and fail to comply with 

the requirements of 37 CFR 1.84(p)(4,5) and therefore do not aid in the understanding of the 

invention as required by 37 CFR 1.81(a,b). 

C) Applicant’s use of reference legends as titles for: 

(1) decision blocks 524, 530, 564, 570 & 580 of the process that has been 

depicted in figure 5; 

(2) decision block 625 of the process that has been depicted in figure 6; 

。） decision blocks 715 & 735 of the process that has been depicted in figure 7; 

and 

(4) decision blocks 815 & 820 of the process that has been depicted in figure 8; 

which cross the lines that function as the outlines of each of the diamond symbols that have been 

used in order to illustrates these blocks is not consistent with the requirements of 3 7 CFR 

1.84(p )(3). 
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4 .1.1 Corrected drawing sheets in compliance with 3 7 CFR 1.121 ( d) are required in reply to 

the Office action to avoid abandonment of the application. Any amended replacement drawing 

sheet should include all of the figures appearing on the immediate prior version of the sheet, 

even if only one figure is being amended. The figure or figure number of an amended drawing 

should not be labeled as “ amended.” If a drawing figure is to be canceled, the appropriate figure 

must be removed from the replacement sheet, and where necessa巧， the remaining figures must 

be renumbered and appropriate changes made to the brief description of the several views of the 

drawings for consistency. Additional replacement sheets may be necessa可 to show the 

renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either “ Replacement Sheet" or “New Sheet" 

pursuant to 37 CFR 1.121(d). If the changes are not accepted by the Examiner, the Applicant will 

be notified and informed of any required corrective action in the next Office action. The 

objection to the drawings will not be held in abeyance. 

5. OBJECTIONS TO THE WRITTEN DESCRIPTION 

5.1 The disclosure is objected to because of the following informalities: 

A) Applicant must update the application data with the current status of each reference 

application, see for example: 

(1) patented application number 11/644,455 now U.S. Patent Number 7,653,508 

as mentioned in the paragraph beginning at page 2, line 2, as amended on 26 January 

2010; and 

。） the unidentified application in paragraph number 20 and note further that 

because Applicant has filed to clearly and explicitly identify the referenced application, 

by for example title, filing date,“omey docket number, then this requirement and the 

incorporation of the unidentified application may constitute new matter and hence NO 

NEW MATTER should be entered. 

Note the related changes suggested below by the Examiner. 

B) the following errors and/or inconsistencies between the drawings filed on 26 January 

2010 and the written description have been noted: 

(1) the drawings and/or the written description are inconsistent and fail to comply 

with 37 CFR 1.84(p)(4,5) and therefore are confusing, for the reasons noted above in 
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section 4.l(B), as required by 37 CFR 1.84(p )( 4,5). Since the written description 

describes one or more features of the invention that do not appear in any figure of the 

drawings as being depicted in the drawings and/or the written description does not 

describe one or more features of the invention that do appear in one or more figures of 

the drawings, then drawings and/or the written description are confusing, inconsistent and 

fail to comply with 37 CFR 1.84(p)(4,5) and therefore do not aid in the understanding of 

the invention as required by 37 CFR 1.81(a,b). 

(1.1) in view of the above objections, the Examiner has proposed some changes to 

the written description below. 

C) Applicant use of “(.” is paragraph number 28 of the written description is confusing 

because it is unclear what Applicant intends the 飞” to be a reference to in this paragraph and 

hence it is suggested that the “(.” be deleted from p町agraph number 28 as suggested below by 

the Examiner. 

5 .1.1 Appropriate correction is required. 

6. EXAMINER’S AMENDMENT 

6.1 An Examiner’s amendment to the record appears below. Should the changes and/or 

additions be unacceptable to Applicant, an amendment may be filed as provided by 3 7 CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

Please amend the drawings as indicated in the attached appendix entitled 

“ AMENDMENTS TO THE DRAWINGS” beginning on page XX. 

Please amend the written description as indicated in the attached appendix entitled 

“ AMENDMENTS TO THE WRITTEN DESCRIPTION” beginning on page XX. 

6.1.1 This Examiner’s amendment makes the same corrections to the written description and 

drawings as were made by Applicant is response to similar objections in parent Application 

serial number 11/644,455 with the exceptions of (1) the objection to the drawing set forth above 

in section 4.l(C); and (2) the obvious correction that corrects the objection to the written 

description and drawings set forth above in section 4.l(B)(5). 

7. REASONS FOR ALLOWANCE 

7 .1 The following is a statement of reasons for the indication of allowable subject ma仕er:
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(1) either Richardson et al (5,976,083 or 6,135,951) or Ebeling et al (6,145,389) 

or Ts可i (2005/0232388 or 2005/0238132 or 7,169,084 or 7,297,088) or Darley 

(6,611,789 or 2007/0061105 or 2007/0208531 or 2010/0057398) or Park et al 

(2007/0067094) disclose a machine/process that provides the useful and beneficial 

function of monitoring the physical fitness activities of an user. To monitor the physical 

fitness activities of the user, an accelerometer is used in order to monitor the acceleration 

of the user during a physical fitness activity of the user. The measured acceleration of the 

user during a physical fitness activity is then suitably processed by being analyzed or 

evaluated in order to: (la) detect any variation in the measured acceleration that would 

represent a particular physical fitness activity of the user; and (1 b) to make a more 

accurate determination of the user ’s steps or strides in order to determine an accurate 

measurement of the user ’s step or stride distance for a particular physical fitness activity. 

In this manner the total distance that has been traveled by the user during a particular 

physical fitness activity may more accurately be determined based on the user ’s step or 

stride and the total distance traveled by the user during a step or stride. Where in either 

Darley 怡，611,789 or 2007 /0061105 or 2007 /0208531 or 2010/0057398) when a step is 

not detected with in a predetermined period/interval of time and then wakes the 

pedometer up when a step is detected. 

(2) either Sakuria et al 怡，369,794) or Kubo et al (2002/0089425 or 6,700,499) or 

Ladetto et al (2003/0018430 or 6,826,4 77) disclose a machine/process that provides the 

useful and beneficial function of determining an user ’s action or motion in which the time 

variation of a measured acceleration, representing the user’s action or motion, is 

evaluated or analyzed in order to determine the user ’s action or motion. 

。） either Seo et al (2006/0020177 or 7,334,472) disclose a machine/process that 

provides the useful and beneficial function of placing an acceleration based pedometer 

machine/process into a sleep or low power mode in which the sampling frequency is 

changed, when a step is not detected with in a predetermined period/interval of time and 

then wakes the pedometer up when a step is detected. 
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B) however, the prior art does not fairly teach or suggest in regard to claim 21 a process 

in claim 21 that provides the useful and beneficial function of placing a mobile device in a sleep 

or low activity mode by providing actions in claim 21 that perform at least the functions of: 

(1) using an inertial sensor within the mobile device in order to detect motion of 

the mobile device; 

(2) using the mobile device in order to determine if the motion that has been 

detected by the inertial sensor has a signature that is indicative of an user activity that the 

mobile device is configured to monitor; and 

。） entering the mobile device into a sleep mode when the motion that has been 

detected by the inertial sensor does not has a signature that is indicative of an user 

activity that the mobile device is configured to monitor. 

Claims 22-24, which depend from claim 21, are allowable over the prior art for the same reason. 

C) however, the prior art does not fairly teach or suggest in regard to claim 25 a process 

in claim 25 that provides the useful and beneficial function of setting an appropriate step cadence 

window for a mobile device by providing actions in claim 25 that perfo口丑 at least the functions 

of: 

(1) receiving 仕om an accelerometer within the mobile device acceleration 

data/information that meets a stepping criteria; 

。） incrementing a step count by using the acceleration data/information that 

meets a stepping criteria; and 

。） setting a step cadence window in order for the mobile device to monitor the 

next step to be: 

(3a) a default step cadence window when the step count is below a step count 

threshold; or 

(3b) a default step cadence window when the step cadence of the current user 

does not match the step cadence profile of an user profile; and 

(3c) a dynamic step cadence window when the step count is at or above the step 

count threshold. 

Claims 26-31, which depend from claim 25, are allowable over the prior art for the same reason. 

8. RELEVANT ART OF INTEREST 
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8.1 The Examiner has cited prior art of interest, for example: 

Page 10 

A) either Kahn et al (2009/0043531 or 2009/0234614 or 2009/0319221 or 7,647,196 or 

2010/0056872 or 7,753,861）町c publication of a related application with at least one common 

inventor and a latter effective date. 

9. CONCLUSION 

9 .1 Any inquiry concerning this communication or earlier communications 仕om the 

Examiner should be directed to Edward R. Cosimano whose telephone number is 571-272-0571. 

The Examiner can normally be reached on 571-272-0571 from 7:30am to 4:00pm. 

9 .2 If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 

supervisor, Drew Dunn, can be reached on 571-2722312. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

9.3 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://portal.uspto.gov/extemal/portal. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll－仕ee).

ERC 
09/11/2010 

/Edward Cosimano/ 
Primary Examiner Unit 2863 
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AMENDMENTS TO THE DRAWINGS 

Please amend the drawings by: 

Page 11 

( 1) moving the reference legend “ YES” to the left of block 524 to below block 524 as 

indicated on the attached approved drawing correction. 
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AMENDMENTS TO THE WRITTEN DESCRIPTION 

Please amend the written description by replacing: 

Page 12 

(1) the paragraph at page 2, beginning at line 2, as amended on 26 January 2010, with: 

The present patent application is a continuation of U.S. Application No. 11/644,455, filed 

on December 22, 2006确 now U.S. Patent No. 7确653,508.

。） paragraph number 20 with: 

[0020] Filtered measurement data may be passed on to the dominant axis logic 127 and 

the step counting logic 130. In one embodiment, the dominant axis logic 127 includes a cadence 

logic 132, a rolling average logic 135, and a dominant axis setting logic 140. In an alternative 

embodiment, more or fewer logics may be used to determine a dominant axis. ＂~凡几…i..~rl~…川

~＋~~由1凡~凡－＋；－~ rl~~；－~－＋ ~.，； n ~nn；~－~凡－＋ ~~＂ 1句凡＋~，.－ rl ;_ ~~由凡＿ ,.1 ；＿~白白白J ；~~＋；~－ TT C C凡伊J 。 1
~~ ""l'＇~＂·~HHHO ~~HUH~ ... ~；uu ~uu•o•HH~H• ＇＂~.l v~ ~~~ .. ~ ＇＂ νU 1'~＂~＂＇6 ~￥￥＂、.l'-"'L.-..L'-'..L..L '-' •"-'• "-'""'..L..L'-"..L 

NA-: 芝予~x.., wlliell is iηeAmffi'atea llei:eiη 忙， 1efei:et丁ee-: Alternative means of identifying a 

dominant axis may be used in other embodiments. 

。） paragraph number 24, with: 

[0024] Figure 2 illustrates an exemplary motion cycle graph [[201]] 2旦旦 that measures 

time versus acceleration, in accordance with one embodiment of the present invention. The 

exemplary motion-cycle graph [[201]] 2旦旦 shows acceleration data taken with a single tri-axis 

inertial senor. The acceleration at a given period of time is represented for a first axis 203 旦且坠

inertial sensor, a second axis 205 of the inertial sensor, and a third axis 207 of the inertial sensor. 

In one embodiment, the cadence logic [[135］］五三 ofFigure 1 analyzes the acceleration along the 

first axis 203, second axis 205 and third axis 207 to detect a motion cycle. Once a motion cycle 

is detected, a period of the motion cycle is determined, and a cadence of the motion cycle is 

determined. Figure 2 shows an exemplary period of a motion cycle [[201]] ill for the third axis 

207, the period being approximately 0.6 seconds. The same period can also be seen to a lesser 

degree in the second axis 205 and the first axis 203. The corresponding cadence to the motion 

cycle is approximately one hundred motion cycles per minute. 

( 4) paragraph number 28 with: 
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[0028] Returning to Figure 2, cadence windows may be used to count steps until an 

expected step is not encountered. In one embodiment, new cadence windows are determined 

periodically. In one embodiment, the cadence window is a dynamic cadence window that 

continuously updates as a user’s cadence changes. For example, using a dynamic cadence 

window, a new cadence window length may be set after each step. [[(.]] The cadence window 

minimums may be determined by subtracting a value 仕om the stepping period, and the cadence 

window maximums may be determined by adding a value to the stepping period. In one 

embodiment, the cadence window maximums are preset, and the cadence window minimums are 

updated after each step is counted. In one embodiment, the cadence window minimums are 

preset, and the cadence window maximums are updated after each step is counted. In one 

embodiment, both the cadence window minimums and cadence window maximums are updated 

when a step is counted. In one embodiment, the current cadence window minimum is 

determined by subtracting 200 ms from the current stepping cadence period. In one 

embodiment, the cadence window minimum has a minimum value of 240 ms. 

(5) paragraph number 39 with: 

[0039] Returning to Figure 1, the step counting logic 130 may include a measurement 

selection logic 145, a cadence window 150, a measurement comparator 155, a threshold 

comparator 160, a step count buffer 165, and a mode logic 190. The measurement selection logic 

145 may determine which measurements from the measurement buffer [[125]] to use to 

determine if a step has occurred. In one embodiment, the measurement selection logic 145 may 

monitor accelerations relative to the dominant axis, and select only those measurements with 

specific relations to the dominant axis for measurement. For example, only accelerations that are 

approximately parallel to the dominant axis may be selected, or alternatively, only accelerations 

that are approximately perpendicular to the dominant axis may be selected. In one embodiment, 

the measurement selection logic 145 selects only measurements of acceleration data along the 

dominant axis. In alternative embodiments, measurements of acceleration data along other axes 

may also be used. In one embodiment, measurements of acceleration along only the other axes 

are used. 
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( 6) paragraph number 66 with: 

Page 14 

[0066] At block 540, processing logic determines whether any relevant acceleration is 

detected. If no relevant acceleration is detected, then sleep mode is initiated (block 544). If 

some relevant acceleration is detected, then processing logic returns to block 510 to await 

recognition of another first step. If at block [[540]] ~全 an additional step was recognized, the 

process continues to block 560. 
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or inactive or dormant) 

FPRS; EPO; 
2010/09/10 

口ear3 (state or mode or 17:32 
period or interval) 

JPO; 
DERWENT; 
IBM IDB 
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Type L # Hits Search Text DBS Time Stamp 
4 same (2 or ( II 口ot H 口ear6

US-PGPUB; 
2) or 口。 $1moti 0日 or

口。 $1movement or 口。 $2mov$3
USPAT; 

or 口。 $2step$3 or 口。 $2walk$3
US OCR; 

2010/09/10 
5 BRS LS 49832 

or 口。 $2ru口 $4 or 口。 $2jog$4
FPRS; EPO; 

17:32 
or 口。 $2activity or 

JPO; 

口。 $2exercise or inactive or 
DERWENT; 

inactivity) 
IBM IDB 

US-PGPUB; 
USPAT; 
US OCR; 

2010/09/10 
6 BRS L6 1059 1 and 3 and 5 FPRS; EPO; 

17:33 
JPO; 
DERWENT; 
IBM IDB 

(mo ti 0日 or movement or step 
or walk or walking or ru口
or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 
exercise or cadence) 口ear4 

US-PGPUB; 
(criteria or criteri 0日 or

cr 工ter 工um or setpo工口t or 
USPAT; 

ooint or level or threshold 
US OCR; 

2010/09/10 
7 BRS L7 1788265 

or limit or requireme口t or 
FPRS; EPO; 

17:34 
tolerance or window or 

JPO; 

ra口ge or band or qualify or 
DERWENT; 

qualified or qualifyi口q or 
IBM IDB 

qualif icati 0日 or standard 
or bench or benchmark or 
baseline or base or 
reference) 

7 日ear6 (inertial or gyro 
or gyroscope or accel or 
accelerati 0日 or

acceler$1meter or mem$1 or 
US-PGPUB; 

micro$1electromechanical or 
mo日it$1r or mo日itoring or 

USPAT; 

detecting or detect$1r or 
US OCR; 

2010/09/10 
8 BRS L8 113150 FPRS; EPO; 

se口s ing or se口s$1r or 
JPO; 

17:38 
transducer or sample or 

DERWENT; 
sampled or sampling or 
sampl$1r or meter or 

IBM IDB 

meter工口q or gauge or 
gaug工口q or gage or gag工口q
or gag$1r) 
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Type L # Hits Search Text DBS Time Stamp 
(cou日t or cou日ted or 
cou日t 工口q or cou日ter or US-PGPUB; 
total or number or sum or USPAT; 
register or buffer ）口ear2 US OCR; 

2010/09/10 
9 BRS L9 537914 (mo ti 0日 or movement or step FPRS; EPO; 

17:39 
or walk or walking or ru口 JPO; 
or ru口口工口q or ] og or DERWENT; 
〕 ogg工口q or act 工V工ty or IBM IDB 
exercise or cadence) 

9 日ear6 (inc or increase or 
i口creased or increasing 
工口crement or 工口crement 工口q

US-PGPUB; 
or add or added or adding 
or additi 0日 or plus or 

USPAT; 
US OCR; 

10 BRS LlO 87471 
oluss or sum or summed or 

FPRS; EPO; 
2010/09/10 

summing or summati 0日 or dec 17:39 
or decrease or decreased or 

JPO; 

decreasing or decrement or 
DERWENT; 

sub or subtract or 
IBM IDB 

subtracted or subtracting 
or subtracti 0日）

9 same ( ( ( cou日t or moti 0日
or movement or step or walk 
or walking or ru口 or

ru口口工口q or ] og or 〕 ogg工口q

or act 工V工ty or exerc工 se or 
cadence) 口ear2 (criteria or 
cr 工t e r工0日 o r cr 工t e r工um or US-PGPUB; 

setpoint or point or level USPAT; 
or threshold or limit or US OCR; 

2010/09/10 
11 BRS Lll 3244 requireme口t or tolerance or FPRS; EPO; 

17:50 
window or ra口ge or band or JPO; 
qualify or qualified or DERWENT; 
qualifyi口q or qualif icati 0日 IBM IDB 
or standard or bench or 
benchmark or baseline or 
base or reference)) 口ears

(low or lower or lowest or 
bottom or less or below or 
beneath or u日derneath))
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Type L # Hits Search Text DBS Time Stamp 
US-PGPUB; 
USPAT; 

(7 or cade口ce) 口ear4 US OCR; 
2010/09/10 

12 BRS L12 76516 (default or pre$1set or FPRS; EPO; 
17:52 

predetermined) JPO; 
DERWENT; 
IBM IDB 
US-PGPUB; 
USPAT; 
US OCR; 

2010/09/10 
13 BRS L13 664 11 and 12 FPRS; EPO; 

17:59 
JPO; 
DERWENT; 
IBM IDB 

9 same ( ( ( cou日t or moti 0日
or movement or step or walk 
or walking or ru口 or

ru口口工口q or ] og or 〕 ogg工口q

or act 工V工ty or exerc工 se or 
cadence) 口ear2 (criteria or 
cr 工t e r工0日 o r cr 工t e r工um or 
setpoint or point or level US-PGPUB; 
or threshold or limit or USPAT; 
requireme口t or tolerance or US OCR; 

2010/09/10 
14 BRS L14 6164 window or ra口ge or band or FPRS; EPO; 

18:01 
qualify or qualified or JPO; 
qualifyi口q or qualif icati 0日 DERWENT; 
or standard or bench or IBM IDB 
benchmark or baseline or 
base or reference)) 口ears

(high or higher or highest 
or upper or top or greater 
or above or outside or 
exceed or exceeded or 
exceeding) ) 

(7 or cade口ce) 口ear4 
(dynamic or cha口gi口q or US-PGPUB; 
chang$1able or altering or USPAT; 
alter$1able or modifying or US OCR; 

2010/09/10 
15 BRS LlS 57368 modif$2able or adjusting or FPRS; EPO; 

18:01 
adjust$1able or selecting JPO; 
or select$1able or shifting DERWENT; 
or shift$1able or updating IBM IDB 
or updat$2able) 
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Type L # Hits Search Text DBS Time Stamp 

US-PGPUB; 

USPAT; 
US OCR; 

2010/09/10 
16 BRS L16 93 14 same 15 FPRS; EPO; 

18:05 
JPO; 
DERWENT; 
IBM IDB 

US-PGPUB; 

USPAT; 
US OCR; 

2010/09/10 
17 BRS L17 6 8 and 10 and 13 and 16 FPRS; EPO; 

18:05 
JPO; 
DERWENT; 
IBM IDB 

( (kah口 $1. i 口． adj2 (p. i 口． or 
ohilippe.i口．）） or US-PGPUB; 

(kinsolving$1.i口． adj2 USPAT; 
(a.i口． or arthur.i口．）） or US OCR; 

2010/09/10 
18 BRS L18 26663 (christe口se口 $1. i 口． adj2 FPRS; EPO; 

18:06 
(m. i 口． or mark.i口．）） or JPO; 
(lee$1.i口． adj2 (b. i 口． or DERWENT; 

bri a口. i口．）） or (vogel$1.i口． IBM IDB 
adj2 (d. i 口． or david.i口．）））

US-PGPUB; 

USPAT; 
"7653508".urp口． or US OCR; 

2010/09/10 
19 BRS L19 2 "7653508" or FPRS; EPO; 

18:06 
("7653508") .p口． JPO; 

DERWENT; 
IBM IDB 
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Type L # Hits Search Text DBS Time Stamp 
("4285041" or "4578769" or 
"5446775" or "5446725" or 
"5593431" or "5955667" or 
"5976083" or "6013007" or 
"6135951" or "6145389" or 
"6369794" or "20020089425" 
or "20020109600" or 

US-PGPUB; 
"20020151810" or "6493652" 
or "20030018430" or 

USPAT; 

"6513381" or "6522266" or 
US OCR; 

2010/09/10 
20 BRS L20 67 

"6532419" or "6539336" or 
FPRS; EPO; 

18:06 
"20030109258" or 

JPO; 

"20030139692" or "6700499" 
DERWENT; 

or "6790178" or "6813582" 
IBM IDB 

or "20040225467" or 
"6823036" or "6826477" or 
"6836744" or "20050033200" 
or "6881191" or "6885971" 
or "6898550" or 
"6928382") .p口．

("6941239" or "20050222801" 
or "20050232404" or 
"20050232388" or "6959259" 
or "20050238132" or 
"20050240375" or 
"20050248718" or "6975959" 
or "20060020177" or 
"7010332" or "20060100546" 
or "20060136173" or 
"7072789" or "7092846" or 

US-PGPUB; 
"20060223547" or "7148797" 
or "7158912" or "7169084" 

USPAT; 

or "7171331" or 
US OCR; 

2010/09/10 
21 BRS L21 75 

"20070063850" or 
FPRS; EPO; 

18:06 
"20070067094" or "7200517" 

JPO; 

or "20070082789" or 
DERWENT; 

"7212943" or "7220220" or 
IBM IDB 

"20070125852" or 
"20070142715" or "7297088" 
or "7328611" or "7334472" 
or "7353112" or "7382611" 
or "7387611" or "7457719" 
or "20090043531" or 
"7526402" or "20090234614" 
or "7647196" or 
"7753861") .p口．
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Type L # 

22 BRS L22 

23 BRS L23 

24 BRS L24 

Hits Search Text 

459 

1510 

1516 

(1 or 3 or 5 or 8 or 10 or 
13 or 16) a口d (18 or 19 or 
20 or 21) 

6 or 17 or 22 

Reviewed Ti, Ab, Kwic All 
/ERG/ 
10 September 2010 

(@pd>="19470101" a口d

@pd<="19710101") a口d

(33/700 or 33/701 or 
73/1.01 or 73/1.37 or 
73/1.38 or 73/1.75 or 
73/1.76 or 73/1.77 or 
73/1.78 or 73/1.79 or 
73/1.81 or 377/1 or 377/13 
or 377/15 or 377/17 or 
377/20 or 377/24 or 
377/24.1 or 377/24.2 or 
702/1 or 702/85 or 702/97 
or 702/127 or 702/141 or 
702/150 or 702/155 or 
702/158 or 702/160 or 
702/187 or 702/189) .eels. 

Interference Search of L23 & L24 
/ERC/ 
09 September 2010 

9/10/2010, EAST Version: 2.4.1.1 

DBS Time Stamp 

US-PGPUB; 
USPAT; 
US OCR; 

2010/09/10 
FPRS; EPO; 

18:07 
JPO; 
DERWENT; 
IBM IDB 

US-PGPUB; 
USPAT; 
US OCR; 

2010/09/10 
FPRS; EPO; 

18:08 
JPO; 
DERWENT; 
IBM IDB 

US-PGPUB; 
USPAT; 
US OCR; 

2010/09/10 
FPRS; EPO; 

18:09 
JPO; 
DERWENT; 
IBM IDB 

Reviewed Ti All 
NO HITS 
/ERC/ 
10 September 2010 
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Document ID Publication Inventor Current OR Current XRef Pages 
Date 

482/8; 

US 5976083 A 19991102 Richardson; J. Jeffrey et al. 6001300 
482/901; 

34 
600/481; 
600/587 

482/8; 
US 6135951 A 20001024 Richardson; J. Jeffrey et al. 6001300 6001592; 32 

6001595 
US 6145389 A 20001114 Ebeling; W. H. Carl et al. 73/865.4 14 
US 6369794 B 1 20020409 Sakurai; Y asuhiro et al. 345/156 379附3.0 37 
US 20020089425 Al 20020711 Kubo, Nobuo et al. 340/573.1 340/669 28 
US 20030018430 Al 20030123 Ladetto, Quentin et al. 701/217 701/200 56 

702/1们；

US 6611789 Bl 20030826 Darley; Jesse 702/160 702/142; 87 
702/176 

340/573.1; 
340/573.7; 
482日；

482/74; 
US 6700499 B2 20040302 Kubo; Nobuo et al. 340/686.1 600/510; 27 

6001552; 
600/553; 
73/379.01; 
73/379.09 

9/10/2010, EAST Version: 2.4.1.1 
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Document ID Publication Inventor Current OR Current XRef Pages 
Date 

340/944; 

US 6826477 B2 20041130 Ladetto; Quentin et al. 701/217 
701/200; 

58 
701/213; 
73/178R 

10 US 20050232388 Al 20051020 丁suji, Tomoharu 377 /24.2 10 
11 US 20050238132 Al 20051027 Ts时i, Tomoh川 377 /24.2 10 

12 US 20060020177 Al 20060126 Seo; Jeong” Wook et al. 6001300 
482/8; 

90 
6001595 

482月；

13 US 7169084 B2 20070130 Tsuji; Tomoharu 482/8 482/9; 
702/160 

14 US 20070061105 Al 20070315 Darley; Jesse et al. 702/182 86 
15 US 20070067094 Al 20070322 Park; Kyong-Ha et al. 701/200 702月41 13 

16 US 20070208531 Al 20070906 Darley; Jesse et al. 702/142 
702月58;

86 
702/178 

377/24.2; 

17 US 7297088 B2 20071120 T叫i; Tomoh川 482/3 
482/8; 

10 
482/900; 
702/160 

18 US 7334472 B2 20080226 Seo; Jeong国Wook et al. 73/379.。l 89 
19 US 7457719 Bl 20081125 Kahn; Philippe et al. 702/141 16 
20 US 20090043531 Al 20090212 Kahn; Philippe et al. 702/149 22 
21 US 20090234614 Al 20090917 Kahn; Philippe et al. 702月41 351/158 18 
22 US 20090319221 Al 20091224 Kahn; Philippe et al. 702/141 31 

9/10/2010, EAST Version: 2.4.1.1 
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Document ID 
Publication 

Inventor Current OR Current XRef Pages 
Date 

702/142; 
~3 US 7647196 B2 20100112 Kahn; Philippe et al. 702/149 702/150; 22 

702/154 

33/700; 
377/1; 
377 /13; 
377/24.2; 
377/25; 

~4 US 7653508B1 20100126 Kahn; Philippe et al. 702/160 702月； 19 
702/127; 
702/155; 
702/158; 
702月87;

702/189 

~5 US 20100057398 Al 20100304 Darley; Jesse et al. 702月60 702月42 85 
~6 US 20100056872 Al 20100304 Kahn; Philippe et al. 6001300 22 

482/8; 
482/9; 

~7 US 7753861 Bl 20100713 Kahn; Philippe et al. 600/595 6001300; 24 
600/301; 
600/587 
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Type L # Hits Search Text DBS Time Stamp 
(mo ti 0日 or movement or step 
or walk or walking or ru口
or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 
exercise) 口ear4 (inertial 
or gyro or gyroscope or 
accel or acceler$lmeter or 
mem$1 or 

1 BRS Ll 9343 
micro$lelectro$lmechanical 

UPAD 
2010/09/10 

or mo日it$lr or mo日itoring 20:29 
or detecting or detect$lr 
or se口s ing or se口s$lr or 
transducer or sample or 
sampled or sampling or 
sampl$lr or meter or 
meter工口q or gauge or 
gaug工口q or gage or gag工口q
or gag$lr) 
(mo ti 0日 or movement or step 
or walk or walking or ru口
or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 

2 BRS L2 13692 
exercise or cadence) 口ear3

UPAD 
2010/09/10 

(profile or shape or tre口d 20:29 
or patter口 or seque口ce or 
signature or curve or line 
or f u日cti 0日 or eq or equ or 
equati 0日）
(L2 adjS (mo ti 0日 or

movement or step or walk or 
walking or ru口 or ru口口i口q
or ] og or 〕 ogg工口q or 

3 BRS L3 1360 
activity or exercise)) or 

UPAD 
2010/09/10 

( (moti 0日 or moveme口t or 20:29 
step or walk or walking or 
ru口 or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 
exercise) adjS L2) 
(sleep or sleepi口q or wait 

4 BRS L4 2711 
or inactive or dormant) 

UPAD 
2010/09/10 

口ear3 (state or mode or 20:29 
period or interval) 
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Type L # Hits Search Text DBS Time Stamp 
L4 same (L2 or ( II 口ot H 口ear6

L2) or 口。 $1moti 0日 or

口。 $1movement or 口。 $2mov$3

5 BRS LS 722 
or 口。 $2step$3 or 口。 $2walk$3

UPAD 
2010/09/10 

or 口。 $2ru口 $4 or 口。 $2jog$4 20:29 
or 口。 $2activity or 
口。 $2exercise or inactive or 
inactivity) 

6 BRS L6 15 Ll and L3 and LS UPAD 
2010/09/10 
20:29 

(mo ti 0日 or movement or step 
or walk or walking or ru口
or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 
exercise or cadence) 口ear4 
(criteria or criteri 0日 or

cr 工ter 工um or setpo工口t or 

7 BRS L7 18294 
point or level or threshold 

UPAD 
2010/09/10 

or limit or requireme口t or 20:29 
tolerance or window or 
ra口ge or band or qualify or 
qualified or qualifyi口q or 
qualif icati 0日 or standard 
or bench or benchmark or 
baseline or base or 
reference) 

L7 日ear6 (inertial or gyro 
or gyroscope or accel or 
accelerati 0日 or

acceler$1meter or mem$1 or 
micro$1electromechanical or 
mo日it$1r or mo日itoring or 

8 BRS L8 1107 
detecting or detect$1r or 

UPAD 
2010/09/10 

se口s ing or se口s$1r or 20:29 
transducer or sample or 
sampled or sampling or 
sampl$1r or meter or 
meter工口q or gauge or 
gaug工口q or gage or gag工口q
or gag$1r) 
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Type L # Hits Search Text DBS Time Stamp 
(cou日t or cou日ted or 
cou日t 工口q or cou日ter or 
total or number or sum or 
register or buffer) 口ear2

2010/09/10 
9 BRS L9 5636 (mo ti 0日 or movement or step UPAD 

20:29 
or walk or walking or ru口
or ru口口工口q or ] og or 
〕 ogg工口q or act 工V工ty or 
exercise or cadence) 

9 日ear6 (inc or increase or 
i口creased or increasing 
工口crement or 工口crement 工口q
or add or added or adding 
or additi 0日 or plus or 

10 BRS LlO 812 
oluss or sum or summed or 

UPAD 
2010/09/10 

summing or summati 0日 or dec 20:30 
or decrease or decreased or 
decreasing or decrement or 
sub or subtract or 
subtracted or subtracting 
or subtracti 0日）

9 same ( ( ( cou日t or moti 0日
or movement or step or walk 
or walking or ru口 or

ru口口工口q or ] og or 〕 ogg工口q

or act 工V工ty or exerc工 se or 
cadence) 口ear2 (criteria or 
cr 工t e r工0日 o r cr 工t e r工um or 
setpoint or point or level 
or threshold or limit or 

2010/09/10 
11 BRS Lll 44 requireme口t or tolerance or UPAD 

20:30 
window or ra口ge or band or 
qualify or qualified or 
qualifyi口q or qualif icati 0日
or standard or bench or 
benchmark or baseline or 
base or reference)) 口ears

(low or lower or lowest or 
bottom or less or below or 
beneath or u日derneath))

(7 or cade口ce) 口ear4 
2010/09/10 

12 BRS L12 639 (default or pre$1set or UPAD 
20:30 

predetermined) 

13 BRS L13 5 11 and 12 UPAD 
2010/09/10 
20:30 
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Type L # Hits Search Text DBS Time Stamp 

9 same ( ( ( cou日t or moti 0日
or movement or step or walk 
or walking or ru口 or

ru口口工口q or ] og or 〕 ogg工口q

or act 工V工ty or exerc工 se or 
cadence) 口ear2 (criteria or 
cr 工t e r工0日 o r cr 工t e r工um or 
setpoint or point or level 
or threshold or limit or 
requireme口t or tolerance or 

2010/09/10 
14 BRS Ll4 92 window or ra口ge or band or UPAD 

20:31 
qualify or qualified or 
qualifyi口q or qualif icati 0日
or standard or bench or 
benchmark or baseline or 
base or reference)) 口ears

(high or higher or highest 
or upper or top or greater 
or above or outside or 
exceed or exceeded or 
exceeding) ) 

(7 or cade口ce) 口ear4 
(dynamic or cha口gi口q or 
chang$lable or altering or 
alter$lable or modifying or 

2010/09/10 
15 BRS LlS 567 modif$2able or adjusting or UPAD 

20:31 
adjust$lable or selecting 
or select$lable or shifting 
or shift$lable or updating 
or updat$2able) 

16 BRS Ll6 l 14 same 15 UPAD 
2010/09/10 
20:31 

17 BRS Ll7 0 8 and 10 and 13 and 16 UPAD 
2010/09/10 
20:31 

( (kah口 $1. i 口． adj2 (p. i 口． or 
philippe.i口．）） or 
(kinsolving$1.i口． adj2 
(a.i口． or arthur.i口．）） or 

2010/09/10 
18 BRS Ll8 45 (christe口se口 $1. i 口． adj2 UPAD 

20:31 
(m. i 口． or mark.i口．）） or 
(lee$1.i口． adj2 (b. i 口． or 
bri a口. i口．）） or (vogel$1.i口．

adj2 (d. i 口． or david.i口．）））

19 BRS Ll9 17 
(1 or 3 or 5 or 8 or 10 or 

UPAD 
2010/09/10 

13 or 16) and 18 20:32 
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Type I L # I Hits I Search Text 

BRS IL20 131 16 or 1 7 or 19 

L 19 Reviewed Ti, Ab, Kwic All 
NO HITS 
/ERC/ 
09 September 201 o 

Interference Search of L 19 
/ERC/ 
09 September 201 O 

9/10/2010, EAST Version: 2.4.1.1 

DBS Time Stamp 

2010/09/10 
20:32 
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Receipt date: 01 /26/201 O 

APPROVED DRAWING CHANGES 

/ERC/ 
工 0 September 2010 

500~ 丰

564 

.~－－一－一一『

Sampling Rate 豆Q是

Recognize First Step 

旦旦

Set DefCIUlfCadence 
Window 皇14

Set Buffered Step 
Count t。 One 呈~

YES 

Add One to Buffered 
Step c。unt
经Q

Set New Cadence , .. 
Wind。w 1.I＿~s 

574 

N。
喝一｝一一一一一一一一一一一－一一一一←～一一一一一一－

580 

Yes 

12694135 - GAU: 2863 

Yes 
530 

I No 

Reset Buffered 
Step Count t。 Zero ιm 山

534 

540 
Yes 

IN。
L一

Initiate Sleep M。de
坦圣

570 

Add Buffered Steps to 
Actual Step c。unt and 
Initiate Stepping Mode 

584 

Figure 5 
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Receipt date: 01 /26/201 O 12694135 - GAU: 2863 

Substitute for F。rm 1449/PTO Comρlete if Known 

INFORMATION DISCLOSURE Application Number Not yet assigned 

Filing Date Herewith 

STATEMENT BY APPLICANT First Named Inventor: Philippe Kahn 
(use as many sheets as necessary) 

Art Unit Not yet assigned 

Examiner Name Not yet assigned 

Sheet 。f 4 Attorney Docket Number 8689P027C 

U.S. PATENT DOCUMENTS 
Examiner Cite No.1 Publication Date Name of Patentee or Pages, Columns, Lines, 
Initials* Document Number MM-DD-YYYY Applicant of Cited Document Where Relevant 
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(2) A check for $1豆生豆豆 for the fee under 37 C.F.R. §1.17(p) for 
submission of the Information Disclosure Statement. 

If there are any additional charges, please charge Deposit Account No. 02-2666. 

Dated: May 27, 201 O 

1279 Oakmead Parkway 
Sunnyvale, CA 94085 
(408) 720-8300 

12/694, 135 

Respectfully submitted, 

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 

/Judith Szeoesi/ 
Judith A. Szepesi 
Reg. No. 39,393 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adm"'· COMM！日日IO'JER FOR PATENTS 

PO Box 14雪O
Alrnmdria，飞也gmia 22313-1450 
www.uspto.gov 

APPLICATION I FILING or I GRP ART 
阳MEER I 371（仙ATE I Wπl FILFRR RECD 

12/694,135 01/26/2010 1648 1090 
ATTY.DOCKET.NO ITCT CLAIMSIIND CLAIMS 

8689P027C 11 2 
CONFIRMATION NO. 5414 

FILING RECEIPT 8791 
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 
1279 OAKMEAD PARKWAY 
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Date Mailed: 02/12/2010 

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 err。r is n。ted 。n this Filing Receipt, please 
submit a written request f。r a Filing Receipt c。rrecti。n. Please pr。videa c。PY 。f this Filing Receipt with the 
changes n。ted there。n. If y。u received a ”N。tice t。 File Missing Parts" for this applicati。n, please submit 
any c。rrecti。ns t。 this Filing Receipt with y。ur reply t。 the N。tice. When the USPTO processes the reply 
t。 the N。tice, the USPTO will generate an。ther Filing Receipt inc。rp。rating the requested c。rrecti。ns

Applicant( s) 
Philippe Kahn, Aptos, CA; 
Arthur Kinsolving, Santa Cruz, CA; 
Mark Andrew Christensen, Santa Cruz, CA; 
Brian Y. Lee, Aptos, CA; 
David Vogel, Santa Cruz, CA; 

p。wer 。f Att。rney: The patent practitioners associated with Customer Number 旦旦Z旦1

D。mestic Pri。rity data as claimed by applicant 
This application is a CON of 11/644,455 12/22/2006 PAT 7,653,508 

F。reign Applicati。ns

If Required, F。reign Filing License Granted: 02/05/2010 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/694, 135 

Pr。jected Publicati。n Date: Request for Non-Publication Acknowledged 

N。n-Publicati。n Request: Yes 

Early Publicati。n Request: No 
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Title 

Human Activity Monitoring Device 

Preliminary Class 

435 

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 d。es n。t 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 US PTO bookl时，”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 (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States c。de, Secti。n 184 

Title 37, C。de 。f Federal Regulati。ns, 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 
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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). 
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UTILITY PATENT APPLICATION TRANSMITTAL 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Attorney Docket N。. 8689P027C 
(maximum 12 characters) 

First Named Inventor 一旦旦且旦旦e Kahn 

Title: Human Activity Monitorina Device 

ADDRESS TO: Com町1issioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

APPLICATION ELEMENTS 
See MPEP chapter 600 c。ncerning utility patent applicati。n c。ntents.

1. Fee Transmittal Form (e.g., PTO/SB/17) 
(Submit an original and a duplicate for fee processing) 

2. Applicant Claims Small Entity Status. (37 CFR 1.27) 

3. －主＿ Specification (Total Pages 39 ) 
(preferred arrangement set b门h below) 
· Descriptive Title of the lmention 
· Cross Reference to Related Applications 
· Statement Regarding Fed sponsored R & D 
· Reference sequence listing, a table, 

or a computer program listing appendix 
· Background of the Invention 
· Brief Summary of the lment1on 
· Brief Description of the Drawings (if filed) 
· Detailed Description 
· Claim(s) 
· Abstract of the DisclosL』 re

4. －」L一 Drawings(s) (35 USC 113) (Total Sheets ＿豆－一）

5. －主－－ Oath or Declaration (Total Pages ＿豆一）

a. Newly Executed (Original or Copy) 

b. －主＿ Copy from a Prior Application (37 CFR 1.63(d)) 
(for Continuation/Divisional with Box 18 completed) 

i. DELETIONS OF INVENTOR(S) Signed statement attached deleting 
inventor(s) named in the prior application, see 37 CFR 1.63(d)(2) 
and 1.33(b). 

c. Unsigned. 

6. __.lL_ Application Data Sheet. (37 CFR 1.76) 

7 

8 

a 

b 

c 

CD ROM or CD R in duplicate, large table or Computer Program (Appendix) 

Nucleotide and／口r Amino Acid Sequence Subm1ss1on 
(if applicable, all necessary) 

Computer Readable Form (CRF) 

Specification Sequence Listing on 
i. －一一一一一＿CD-ROM or CD-R (2 copies）；口r
H 一一一一一＿ paper
Statements verifying identity of above copies 
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ACCOMPANYING APPLICATION PARTS 

9. 
一

Assignment Papers (c。ver sheet & d。cuments(s))
10. a. Separate 37 CFR 3.73(b) Statement (where there is an assignee) 

x b. Power of Attorney 

11 . English Translation Document (if applicable) 

12. x a. Information Disclosure Statement (I DS)/PT0-1449 (or PTO/SB/08) 

x b. Copies of IDS Citations 

13. x Preliminary Amendment 

14. 
一

Return Receipt p。stcard (MPEP 503) (Sh。uld be specifically itemized) 

15. Certified Copy of Priority Document(s) (if foreign priority is claimed) 

16. x N。npublicati。n Request under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach 
f。rm PTO/SB/35 。r its eguivalent. 

17A. Claim for Foreign Priority 

178. Other: 

17C. x Pursuant t。 37 C.F.R. 1.136(a)(3), applicant(s) hereby request and authorize the U.S. 
Patent and Trademark Office t。（1) treat any concurrent or future reply that requires 
a petition for extension 。f time as incorporating a petition for extension 。f time for the 
appropriate length of time and (2) charge all required fees, including extension 。f time 
fees and fees under 37 C.F.R. 1.16 and 1.17, t。 Deposit Account N。. 02-2666. 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information 
below and in the first sentence of the SQecification following the title (e&, by way of Qreliminary 
amendment), or in an Application Data Sheet Under 37 C.F.R. 1.76: 

x Continuation Divisional 一＿ Continuation-in-part (CIP) 
Of Prior Application N。.： 11/644 455 Examiner Cosimano 嘈 Edward R Group Art Unit 2863 

(which is a 一一＿ continuation／一一＿ divisional／一一＿ Cl P of prior application no. 
’ 

which is a continuation/ divisional/ 一＿ CIP of prior application no. ) (Li归ntire chain of p阳l

Applicant(s): Also include a Preliminary Amendment to amend the specification t。 claim priority. 
F。r CONTINUATION AND DIVISIONAL APPS only: The entire disclosure 。f the prior application, from which 
an oath or declaration is supplied under Box Sb, is considered a part of the disclosure 。f the accompanying 
continuation or divisional application and is hereby incorporated by reference. The incorporation can 。nlv

be relied upon when a portion has been inadvertently omitted from the submitted application parts. 

19. Correspondence Address 
x Customer Number or Bar Code Label 08791 

。r (Insert Customer N。－。r Attach Bar Code Label here) 
_ Correspondence Address Below 
NAME Judith A. SzeQesi 
REG. NO. 39 393 
SIGNATURE /Judith SzeQesi/ 
DATE Januarv 25 201 O 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 
ADDRESS 1279 Oakmead Parkway 

CITY Sunn旦ale STATE California ZIP CODE 94085 
Country U.S.A. TELEPHONE {408} 720-8300 FAX {408} 720-8383 

CERTIFICATE OF TRANSMISSION 

I hereby certify that this correspondence is being submitted electronically via EFS Web on the date shown below. 

Name (PRINT/TYPE): Judith A. Szepesi Registration N。.： 39 393 

Signature: /Judith SzeQesi/ Date: January 26, 201 O 
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NONPUBLICATION REQUEST UNDER 35 U.S.C. 122(b)(2)(B)(i) 

First Named Inventor Philippe Kahn 
Title Human Activitv Monitorina Device 

Attorney Docket No. 8689P027C 

I hereby certify that the invention disclosed in the attached application has n。t and will n。t be the subject 
of an application filed in another country, or under a multilateral agreement, that requires publication at 
eighteen months after filing. 

I hereby request that the attached application not be published under 35 U.S.C. 122(b). 
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Registration No. 

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the application up。n
filing. 

Applicant may rescind this nonpublication request at any time. If applicant rescinds a request that an 
application not be published under 35 U.S.C. 122（时， the application will be scheduled for publication at 
eighteen months from the earliest claimed filing date for which a benefit is claimed. 

If applicant subsequently files an application directed to the invention disclosed in the attached application 
in another country, or under a multilateral international agreement, that requires publication of applications 
eighteen months after filing, the applicant must notify the United States Patent and Trademark Office of 
such filing within forty-five (45) days after the date of the filing of such foreign or international application. 
Failure t。 d。 s。 will result in aband。n『nent 。f this applicati。n (35 U.S.C. 122(b)(2)(B)(iii)). 
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Attorney’s Docket No. 8689P027C PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant Philippe Kahn, et al. Examiner: Not yet assigned 

Appl. No. Not yet assigned Art Unit: Not yet assigned 

Filed Herewith Confirmation No. Not yet assigned 

For Human Activity Monitoring 
Device 

CERTIFICATE OF TRANSMISSION 
I hereby certify that this correspondence is 
being submitted electronically via EFS Web on 
the date shown below. 

Customer No. 08791 

/Judith Szeoesi/ 
Judith A. Szepesi 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

PRELIMINARY AMENDMENT 

Sir: 

Prior to examination of this application, Applicant respectfully requests that the 

Examiner enter the following amendment and consider the following remarks: 

Amendments t。 the Specificati。n begin on page 2 of this paper. 

Amendments t。 the Claims are reflected in the listing of claims which begins on 

page 3 of this paper. 

Remarks/ Arguments begin on page 7 of this paper. 
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IN THE SPECIFICATION 

On page 2, after the title, please insert the following: 

The present patent application is a continuation of U.S. Application No. 

11 /644 455 filed on December 22 2006. 
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IN THE CLAIMS: 

Claims 1-20 (Cancelled) 

21. (New) A method comprising: 

detecting motion by an inertial sensor included in a mobile device; 

determining, by the mobile device, whether the motion has a motion signature 

indicative of a user activity that the mobile device is configured to monitor; 

when the motion does not have a motion signature of a user activity that the 

mobile device is configured to monitor, entering a sleep mode. 

22. (New) The method of claim 21, further comprising: 

when the motion does have a motion signature of a user activity that the mobile 

device is configured to monitor, monitoring for future motions having the motion 

signature. 

23. (New) The method of claim 21, further comprising, while the mobile device 

is in the sleep mode: 

periodically sampling acceleration data at a predetermined sampling rate, 

wherein each sample includes acceleration data measured by the inertial sensor over a 

predetermined time period; and 

when acceleration data having a motion signature indicative of a user activity that 

the mobile device configured to monitor is detected within the predetermined time 

period, exiting the sleep mode. 
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24. (New) The method of claim 21, wherein the inertial sensor has an inertial 

wakeup functionality, the method further comprising, while the mobile device is in the 

sleep mode: 

detecting a motion sufficient to trigger the inertial wakeup; 

sampling acceleration data for a predetermined time period; 

determining whether the acceleration data includes a motion signature indicative 

of a user activity that the mobile device is configured to monitor; and 

when the acceleration data includes a motion signature indicative of a user 

activity that the mobile device is configured to monitor, exiting the sleep mode. 

25. (New) A method for a mobile device comprising: 

receiving acceleration data that meets stepping criteria from an accelerometer 

included in the mobile device; 

incrementing a step count in a step count buffer; 

when at least one of a) the step count is below a step count threshold, orb) a 

current user cadence fails to match a step cadence of a user profile, using a default 

step cadence window to identify a time frame within which to monitor for a next step; 

and 

when the step count is at or above the step count threshold, determining a 

dynamic step cadence window and using the dynamic step cadence window to identify 

the time frame within which to monitor for the next step. 

26. (New) The method of claim 25, wherein the step count buffer represents 

probable steps, the method further comprising: 
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emptying the step count buffer and acknowledging the step counts from the step 

count buffer as actual steps when the step count buffer reaches the step count 

threshold; and 

entering a stepping mode upon emptying the step count buffer. 

27. (New) The method of claim 25, further comprising, upon determining the 

dynamic step cadence window: 

examining previous acceleration data to determine whether any additional steps 

would have been counted if the dynamic step cadence window had been used when the 

previous acceleration data was received; and 

counting those additional steps. 

28. (New) The method of claim 25, wherein determining the dynamic step 

cadence window comprises: 

computing a rolling average of stepping periods of previously counted steps; and 

setting the dynamic step cadence window based on the rolling average of 

stepping periods. 

29. (New) The method of claim 25, wherein the stepping criteria comprise: 

a first criterion that is satisfied when a current acceleration measurement has a 

greater magnitude than a previous acceleration measurement; 

a second criterion that is satisfied when the current acceleration measurement 

has a greater magnitude than a lower threshold; and 
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a third criterion that is satisfied when the current acceleration measurement has 

a lesser magnitude than an upper threshold. 

30. (New) The method of claim 25, further comprising: 

determining an orientation of the mobile device with respect to gravity; 

assigning a dominant axis based on the orientation; and 

comparing only acceleration data for the dominant axis to the to the stepping 

criteria to make a determination that the acceleration data meets the stepping criteria. 

31. (New) The method of claim 25, further comprising: 

when the current user cadence matches the step cadence of a user profile, using 

a stored step cadence window of the user profile to identify the time frame within which 

to monitor for the next step. 
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REMARKS 

Applicants have amended the specification to add the claim of priority. 

Claims 1-20 have been cancelled. New claims 21-31 have been added. 

Therefore, claims 21-31 are presented for examination. 

If any additional fee is required, please charge Deposit Account No. 02-2666. 

Respectfully submitted, 

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 

Dated: January 25, 2010 
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PATENT COOPE孔生τION TREATY nr· T 

From the l引了ERNAT10NAL SEARCHING AUTHORITY 

丁。； LESTER VINCENT PCT' 
BLAKELY李 SOKOLOFF， τAYLO只＆ ZAF时AN

LLP 

SUNNYVAL 

Appiicant's or agent’ s file referen号ε
FORl-'U民THERACTION See paragraphs 1 血d 4 below 

7538P044PCτ 

Intεrnational appl比ation No. I I ntemational filing date 

P己τ／US2008/072537 j (daymonth仰言：j 07 Al刷st 2008 

Applicant 

1 国

FULL POWεRτ仨Cf→NOLOGIξS, INC. 

The applicant is hereby notified that the international search report and the v.Titten opinion of the International Searchin军
Authority have been estab到shed 部d 缸E transmitted her吉with.

Filin军 ofamcndmεnts and stat宦即εnt under Article 19: 
111e applicant is entitl时， ifhe so 轨·ishes, t号 amend the claims of the international 在pplic础。”（see Ruic 4哟，

飞’~＇h需n? 飞rhe time limit for filing such 日mendments is normally two months from the date of tr在且smittal of the 
international search rep号rL

''’here? Direc吕y to the International B口rea泣。fWlPO, 34 chemin de主 Colombettes
1211Geneva20, Switzerland, F在csimileNo.: +4122 740 14 35 

For 羽 ore de也iled instr旧tions, see the notes on the accomp扭yi吨 sheet.

2 口 η1e appl叫t is hereby notified 阳l no intεrnati 
Artiζle 17(2](a) t吕 thatξffect and the 飞毛-ritten opi口io口 of 【h主 Intemati《）nal Scare且in喜 Authority are transmitted herewith. 

3 口 With 吨ard lo the protest against payment of间 3拙ional fi罚。）口附rR自 402, the appJj叫盯出如削：
口 the 严0阳 10阜eth…i白 the d民ision 加剖扫｝陆s 』民£丑 tran盯itted to 如 Jn

applicant's req口est to for飞飞•ard the Iξ:xts of both the pwt主st and the decision thereon to the designated O简ces.

口 m decision has be由 m础 yet on 出e protest; the applica肌~＇ill be notified 部 soon as a dec1部n ism就

4. Reminders 
Shortly after !he expiration of 18 months from the priority da怡，也E international application will 各E publish世如y the 
Jntem在tional Bm军膛， If the applicant wishes to avoid or postpone publication. a notice of withdrawal of the international 
年抖icaticη乡 or of~he priori吟’ claim, must n:uch th(; lr.temational Bureau as provided 妇只ules 90bis. 1 and 90bi:d, respectively, 
before the completion of the technical preparations for intemationai publication 

Th吾 applicant may submit comments on a日 如fonnal basis o罚 the \\Titten opinion of the lnt号maiional S垂在rching Authorily to the 
International Bure吕u. τne Imer丁E白tional Bure罩u 飞忌＇ i
international prε：imi口韶＇）＇ examination r·号：JOrt has been or is to b草 εstablished‘丁nese comments would also be made 主vailable to 
the: p口号lie but not before the expirati。我口f30 months from the priority date. 

Wit头in 19 months f云om the priority date，变，ut only in respect ofs扫mεdesi军naied G注：ces, a demand for international preliminary 
出在mination rr主 ust be filed ifthe applicant 町ishes to postpone the en玛J into thεnational phase 坦 ntil 30 months 食om the priority 
da比（in some Offices even later); otherv.岱吉， the applicant iτ1ust，时thin 20 months from the priority date, perform the prescn"bed 
acts 元τen也1' intD the national phase before those designated Offices 
In Tespecl of ot主er designated Offic草草， the time limit of 30 阳onths (or later）吭’ill apply even if no demand is filed withi扫 19 
mont挝、

See I忌e Annex to fonn PCT/IB/301 and, for det击ils about the appliιable time limi钮，。行ICC by Of丑ce, see the PCT Applicant ’S 
Guide, Volume JI, N在tional Chapters and the WIPO Internet s时

以ameand m缸！ling 阜过dr在SS of the ISA/US 
主榕在 Stop PCT, A在口， ISAIUS
Coπim,ss:aner for Pa!ents 
P,O. Box 145口， Alexandria雹 Vi,gir寻 la 22313-1450 
Facsimile No. 571-273·3201 

Form PC古巴西22号 (Janu丘ry 2004) 

Authorized offi♀号f

Blaine R. Copenheaver 

Telephone 到8、 571-272-7774

(See noles on accompanying sheet) 
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PAτENTCOOPE汉ATJONτR主AτY

From the JNτTERNATJONAL SEARCHING AUTHORITY 

TσLESγεR VINCENT PCT 
BLAKELY, SOKOLOFF盒了AYLOR & ZAFMAN 
LLP 
才 279 OAKMEAD PARKWAY NO丁IFICATION OF TRANSMIττALOF 

SUNNγVALE, CA 94085-4040 η1E INτERNATIONAL SEARCH REPORT AND 
7日三 WRI了τEN亨 OPINION OFτHE INTERNATIO刊AL

SEARCHING AUTHOR1TY, OR THE D豆CLARAτION

(PCT Rule 44,l) 

z：＿~e：：在~c~·~i：~ 2 2 OCT 2号08
Applicant ’ s or agent、s filεreference 

FOJ是 FllRTHERA汇TJON See paragraphs l and 4 below 
7538P044PCT 

International applic主tionNo. Intern吕tional filing date 

PCτ／υ82008/072537 
(daymon:hr:vear) 07 A刘gust 2008 

Applic缸11
FULL POWERτECHNOLOG!ES, INC. 

1. 181 了he ;;cpplicant is hereby notified that the international search repo江 and th主叭’ritten opinion of 应e International Searching 
A以hority have been esta出ished and are transmitted herewith. 

Filin旱。fam臼1dments and sta状E宜， εnt under Anicle 到：
了he applicant i主 entitled, if he so wishes也 to 应哀end the claims oftlle international applic在tion (see Rule 钳工

飞飞＇hen? The time limit for filing such amendments is normally two months fr口m the 岳阳 of trdnsm ittal of the 
international search report 

\Vhere? Directly t口 the 沁temational Bur岳阳 ofWIPO, 34 chernin des Colombette主
121 l Geneva 20, s，鸟’itzerl扭d,F孟cs出ile 汗。 ÷41 22 740 14 35 

For more 也tailed ins重ructions, see the notes on the accompanying sheet. 

The applicant is here!刁F notified that no inlernatio豆al search repoπvvill be E乳白lished and that the declaration under 
Article 17(2)(a）犯台at effect and the written opinion of the lnt主ma1ional Searching Authority 在re transmined herewith. 

飞＼＇ith re军ard to th毒 protest again到 pa)ment of归功 additional fee{s) under Rule 40二乡 the appliαnt is notified that: 

口 the prot四协主E加节油 the 吕eci白丑 the on has be 汩m四cd to th宦 In
applic昌πt’s request lo for飞礼ard the t幸耳ts ofb吕th the pr♀；est 且nd the de己isi白n thereon to 位ie design孟led Offices 

口 no decision has been m础问 on the pro叫

4. Reminders 
Shortly aft在r the expiration of 18 months from the priority date, the int号m叫“白al application 吭’ill be published by t驻军
Intern吕tional Bureau. !f the applicant wishes lo avoid or postpone publication, a notice of 码’ithdrawal of the international 
application, or of the priority claim, must r自由泊在 Intemation击i Bureau as provided in Rules 90bis. l and 90bis.3, respectively, 
before the completion of往ie teιhnical preparations for international 严blication

The apphcant may submit comments on 在n informal basis on the ·wTitten opinion of the international Searching Authority to the 
Intcmat10nal Bureau. The Internati油al Bureau will s号时 a copy of such commen岳王o all designated G部t二es unless an 
international prelirni究ary examin垂tionτeport has been or is to be established. These comments would also be 1在ade 的＇ailable to 
the public bul not before the expiration of30 months 会om the priority <:late.

Within 19 months f沁m the priority d呈te, but only in F也pee! of some designated Offices全 a demand for international preliminary 
ex垣ninationmu主t be filed if the applicant wishes to postpone the entry into the national phase until 30 m白nths from the priori巧F
date (in som号。ffice主 t飞＇en later); otherwise, the applicant must, within 20 羽0旧如 from the prionty date, perfonn the prescnbed 
aιts for entry into the national phase before those designated Offices" 
Jn re主pect of othe! designated Offices, the time limit of 30 rn时l!hs (or later) will apply even if no demand is filed within !9 
months 
See the Annex to Fom; PCTilB/301 and, for details a仨out the applicable 出ne limits，。出ce by Office, see the PCT Applica时’S
Gui攻， Volume II雪 National Chapters and the WIPO lnlemet 鼠也

到ame and mailing a过dress ofthe lSAiUS 
Mail Stop PCT, Attn: ISA/US 
Commissk,cer for Paten;s 
P.O. Box 1450争 Alexanci刻在1 Vir~iniε22313斗45号

Facsir日 ile 厌。军71去73-32号1

FonτE PCT/ISA/220 (January 2004) 

Au位白rized officer 

Blaine R Copenheaγer 

Teiephone 烈。 571-272-7774

(Ser: notes on accompa吗；in豆 sheet)
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PATENτCOO PERAτJONτREA TY 

PCT 
ll'.'TERNAτ10NAL SEARCH REPORτ 

(PCT Article 18 and Rules 43 and 毒4)

Applicant’主 01 agent's file reference FOR FvRτHER see F台江n PCT/ISA/220 

7538P044PCτ ACTIO实 昌卫 well as, where 在pplicable, item 5 below. 

lntcmational application No. International filing date (day/mo月比如ar) I (Earliest) Priori勾’ D吕te F白rylmonthlye叫

PCT/US2008/072537 07 August 2008 08 P..ugust 2007 

~υP[Li~~~ERτECHNOLOGIES, INC. 

This intern在tional search report has been prepared by this International Searching Authority a口d is transmitted to the applicant 
according to Article IS. A copy is being transmitted to the International Bureau. 

τhis inter叫onal sea均叩？…1sists of a total of 卫士二 she由
已 l! is al…cornpani叫

L Basis of t』εrεport

a. \Vith regard to 社1e language, the international search was carried out on the basi主 of:

囚 th
口吕 transl击

of a transl 吕tion 丑lfηished for the purposes of interτI挂tioτia] SC吕rch （民召；E芷 12.3 （蛊） and 23. l(b)) 

b. 0 Withre主时 to叫叫ω邸c and/or amino adds叩…拖出sed in the ir阳

2 已 Certain claims were fo叫 uns阳rchable (see B 

3 口 tinily of invcn阳 is lacking (see Box No. III) 

4. With reg aτd to the title吉

囡 t仨e te: 

己阳叫as beer ab灿ed叭M盹归穹 tor己ad 滔如：i

5. With regard to the abstract, 

囡 th
巳 th

0 w 草

m且y, wit仨in one month from the date of mailing of this international search r年OJ飞 submit comments to t注is A吕tho口ity’

6. With regard to the drnwin军事，

a. the figure of the drawings to 如e published 吼’ith the abstr在er is Figure No. 1 

口部军U路口t叫＇ the applic血t
望在s s比1叫怕的阳ity, be阳叫e applicant fail时 to 吨吕创刊gure
〔3 赵 5出白d by 副s Auth 

b 口 none of叫gures is 阳挝辩lished w油 the 如叩

FoτmPC1、i!SA/210 (first sh己et) (April 2005) 
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INTERNATIO只AL SEAR℃H REPORT Jntcmational ap；现catio白 No、

PCTIUS2008/072537 

A CLASSIFICA丁lON OF SUBJECT MAττER 
IPC(8], G01 P 5/00 {2008.04) 
υSPC- 702丹42

According to lnternational Patent C!assi扫臼tion (IPC) or t白 both nation在l class姐姐tion and IPC 

B FIELDS SEARCHED 

Minimum documentation sεarched (classification sys！εm fol lo听ed 七y classific击tion sym七ols)

~；J吕C) • G01P 5/00 (2008.04) 
- 702／才 41, 142 

Documen泪tion searched other t乞an mi扫irnum docume出ation to theξ卫tent that such documents are mc!u岳ed in the fields sear~hed 

Electronic data 』ase consulted during the inlemational s臼rch (name of data 忌asc and, where practica刻e, search terms used) 

主ft.icroPate丹t, Google Patent 

C道 DOCUMENTS CONSIDEREDτO BERELEVANτ 

Cate go巧•＊ Citation of doιumc时， with indication, where appropriate, of the relevant passages Relevant to claim No 

x US 6~522,266 B1 (SOEHREN et al) 18 Fe七ruary 2003 (18.号2.2003) entire doc之ime戒 1-3, 6, 7, 13, 14, 20隔22司

…, 
y 4, 5, 8-12, 15-19, 23-24, 

27-31 

y US 2005/0033200 A1 (SOEHRE刘 et al) 10 February 2005 {10.022005) entire document 4-5, 15, 23, 24 

y us 6苛881λ91 82 (OAKLEY et al）相 April 2005 什 9<042005) entire doc泣men! 8,9, 16, 17,27,28 

y i"S20归／0225467 Al (VCCK el 剧。 11 N。vernber 2004 (11.11.2004) er.ti•e document 10，才 2, 18, 19, 29-31 

口 Furth叫。…拙的 listed in the continuation of Box 口
• Sp运cial catego拦路 of cited documents: “ T” ~a怯；：r号p~~~~E~丑tr~＇血~~2~~出d~l; 1τ时I~』气l~；~nε~1iz主n在e：：~泣r~i；~lli~eu~le~~~~~"A'‘ ~a°主忱江而。［~;:f;~泣0／~tr~1乞ev吕aε~~al s!a!e of the art which is not rnnsidε陪d

“ε” fiji~~rJfi~Ji姐tion or paten1 bυi pub I ished on or after I主C 白居mational “x~ ;f~~i~d:ff1号i：~~i~~eleva~~il~1πe i~~；：~~~di~~~~~~ioan往z回~n可~；j~~
"L" ~~~d沾自r~~唱ta七b~is七hn;妇ayε1t丑~e七o~轨~c’ ~t~~~1d~~ ~； o;~ih;ici£;?ig~ 日o,r站it岳h！~ “ ” U1τIen！口is号：ta』k~

5严口时 re出on (as spe γ ~IM亘~1fg;;1;t白~f障a p。ε了r~JJeJf 1:~~0} 飞hdε0击ac民J节m号n二毡，百E说c~~~~2~｝i~~"O" document refe汀ing to an oral disclos泣陀， use， εxhibition or ot.1"1er 
means 

“？’字 ~h~~~~g；：~~ltiεs~l~i~！drto the international filing date butlater than ··&” documem member of the same patent family 

Date of the 击crual completion of the intema岳阳在I search Date ofmailin罢。fthe international search report 

070位ober 2008 2 2 oc丁 2008

Narτ1e and mailing address of the !SAIL'S 4气uthorized officer: 

在占ai!~~~PCτ， Att罚： tSA/US, Commissioner for Patents Blaine R Copenheaver 
P.O. 1450磊 Alexandria, Virginia 22313·1450 

PCT 怦elpdesl<: 571牛272"4300
Facsimile No电 571-273-32盯 PGl OSP: 571,272·7774 

Form PCT/ISA1210 (second sheet) (April 2005) 
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PATENT COOPERATION TREATY 

From t江z
JNTE又飞λτJONAL SEARCHING AUTHORlTY 

了o: LES了ER VINCENT 
BLAKεLY, SOKOLOFF, TAYLOR & ZAFMAI飞J
LLP 

PCT 
飞:J.l去IτTEN OPINION OF THE 才 279 OAKMEAD PARKWAY 

SUNNYVALE, CA 94085-4040 iNτERNA TIO刊AL SEARCHING AUτHORITY 

(PCτ ：王ule 43bis.l) 

I ~a句叫？／邸，1f.也J均－ear) 22 号CT 2号08
Applica说’s or a在ent's file reference FORFL:束了HER ACTION 

7538P044PCT See paragraph 2 belo有

Intεmational appli乙且tion No International filing date (day珩剧的抖。ψ Primity date (day/month'ye茧’：j
PCT /U 82008/072537 

07 Aug过st 2008 
08 August 2007 

lmemationa! Parent Classificatio~~）） or both national classification and JPC 
!PC(8｝恤 G01 P 5/00 (2008 
USPC - 702／才 42

Applicant 
FULLPOWE究 TECHNOLOGIES, INC. 

L Thi主 opinionιontains indications relatin革 to 泊在 following items. 

Basis of the opimon 

Priority 囚口口国口 ~ i~ ~j ~ Non-establishment of opinion with regard to novelty飞 inventive slep and ind出trial 击pplicability

L部k of unity of invention 

只easoned 5tatement 泣扫der Rule 43bis坠 J (a)(i）矶’ith I吉gard to novelty, inventive step or i口dustri日i applicability; 
cirntions and exp！由ations suppo副理由ch statement 

己 Box No. VI Cξrtain 往OCUII 叫te正i

口 Box No. Vii G白in defects i刊趴在院副叫 application

已 Box No. ViII Certain observations on the international application 

2. FU民THEI主 ACTION

Jf a de防部1d for international preliminary examination is 丑rnde. this opinion will be considered to be 在 written opinion of the 
lntemational Preiiminar)’ Examini口在 Authoτ1号＇ C'lPEA丁 except that this does nm apply where the applicant chooses an A在出ority
other t总ant已is one to be the !PEA 四d the chosεn IPEA 如as notified the International Bureau under 叉口le 6岳.lbis（句 that v.Titten 
opinions of this Inter苍白tional Searching Authority will not be so considered. 

lfthis opinion is乡 aspτ队’ided above, considered to 忌E aw甘nen opinion oftbe IPEA, the appli号击nt is i丑飞ited to su检nit to 甘lC IPEA 
a written reply toεE出Cζ 飞鸟＇here 且ppropriate, with 在mendments也 before the expiration of3 m已在ths from the date ofm在1ling ofForm 
PCτIJSA/220 or 基efore the expiration of二2 部口nths 丘。m the priority date，坞’hichever expires later导

For further option茧， see Fonu PCT/!SA/220. 

3. For further details, s号e notes to Fo丘吉E PCT/lSA/22台．

Name and mailing ad司出ss of the ISA/US I Date of completion of this opimon 
Mail Stop PCT. A＇也1: iSA!US I 
Comroiss晤引er for Pate时S I 07 October 2008 
P.O. Sox 145号量 Alexandria, Virginia 223~3-1450 ’ 

F在C主imile No. 571-273-3201 

Form PCT/ISA/237 (cover sheet) (April 2007) 

Authorized offtcer: 

81蛊ine Copenhe在νer

严CT 轩terDdesk. 57专－272-4300

PCT DSP: 57τ·272-7774 
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\.YRITT£N OPl;\'IO:'.\' OF THE 
JC\哼TER只ATlONAL SEAi主CHING AIJ卡’HIORlτY

。抖抖H

仔

怡
反
反

2－

c
: 

znu if nv
’
2u 

p
s
门
v

民
U
F
n
u

iE 
旧
旧
h
t】

I

丁
V

EF t
- 

mc np E I B - 
- 

I Box No. I Ba础。f this opinio匾

J. Wi由 regard to the language, t且is opinion h出 been establ is扫ed on the l范主is of: 

[8] the inte础阳问plication in the la耶是ge in w以讪叩d

口 a阳isl岳
tr击n吉：ati巳注 f口rnis仨ed f口r the purposes of internati＇口nal seaτch (f主且le击 12.3 ｛击） a窍哇 23. l(b) ) 

2 己 This opi罚ion h喜s beεn establi 
to this A泣th巳rity under Rule 9 J （反让：e 43bis 公 1 (a)} 

3 、 飞的th regard to any nucleotidεand/ur amino acid 时qucncc disclo主ed in the 切注扭过ion al 在pplication, this opinion h垣 been

established on the basi主 of:

a. type of material 

0 a sequence listing 

口泣bl制τ由

b. format of material 

口。n问er
口 in elec…form 

c. time of filing/fomishing 

D contained 川k international applic…叫led
口 filed 吨的肌气ith the international application in el昭ronic form 

口协问

4 口 lτia邮阳1~ in the c吕se 阳mor ian 心n草飞＇ersi… co 'of qu…！istinε叫叫吟） r 
口led or 豆lmished歹 1』Eτε穹uired state1亏1ents t乞吕I the infoηnation in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as 日Jed, as appropτiate, were furnished. 

5. Additional comments: 

Form PCT/1SN237 (Box No. l) (April 2007) 
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飞毛＇RITTEN OPI芦ION’ OF THE 
Il\TERN'A TIO~豆AL SEARCHI:".'GAUτHORIτy 

i …叫；i♀atio
PCT／υS20081072537 

Bo:x 只↑o. V Rea军oned statεment under Rule 43bkl(a)(i) with re主ard lo 酣汗el句＇， i盈亏弯ntive step or ind回到rial llpplic在 biliry;

citations and e主planations supp白r刻，1罢 such sta松ment

Sta!em巳nt

Novelty （民） Claims 4, 5, 8-12, 15-1 言， 23, 24, 27-31 YES 

Claims 1-3, 6, 7专 13, 14, 20-22, 25 雹 26 NO 

Inventive step (IS) Claims 京lo持牵 YES 

Claims 1-31 NO 

Industrial applicability (lA) Claim主 才－31 YES 

Claims 悦。ne NO 

2. Cit革tions 吕nd explanations 

Claims 1-3, 6在 7, 13, 14, 20-22. 25, and 26 leek novelty under PCT A灵icfe 33(2) as bei咕 antidpated 己y Soehren et aL (US 6,522,26~ 81 ）雹
hereinafter referred to as Soe扫ren '266. 

Reg吕rding Claim 1, Soehren '266 discloses a method of monitoring human activity (navigation system for a human, abstr击ct), comp时sing:

monitori咱 accelerations ( 100，均每 1) using an inertial senso『｛剖4, fig. 丘〕 disposed at one of a plurali守 of locations on a human body, 
wherein at leas! one of the plurality of loc吕tfons is not 吾 foot location (backpack, wrist or arm location, co!. 14, lines 23-3的；
counting a plurality of steps 七ased on t悟出celerations (=unting steps, col. 6, line 35); 
determini吨 s gait characteristic of the p!urality of st岳阳（frequ制cy of step雹 col. 6, lines 32-36];
using t扫e gait characteristic to delermiηe a str;rje length {step length d经termined. col国号， lines 16-28); and 
determini罚g at i串串串t one of a di~tancεtraveled and a 主peed of travel 位ased on the st「i也 length (distan出 travεled determir理d, col. 6, lines 
36嗣39).

Regarding Claim 13, Soehren '266 discloses a mo时te apparatus (navigati号n system for 幸 h泣ma凡吕』军tract）誓 comprising:

an iπertial sensor {414, fig. 4) to monitor accelerations (100主景g 1) from one of a plurality of locations on a b（主运y, wherein at least one of 
the plurality of locations is not a foot location (backpack. wrist or arm location, co！.饵， Hnes 23-30}; 
a step co桂门ting logic coupled with the inertial sensor to c号unt a plurafity of steps based on the accelerations {coun吉ng steps, col. 6, line 
35); 
a gait logic co过pied WI的 the step counting logic to determir可吕 gait characteristic of t卡，e piuralit-1 of steps (modeling stεp distance, col. 6, 
Jines 16-28); and 
a astance logic coupied vvith t地 gait logic to determine a stride length of t地 plurality of steps 七ased on the gait characteristic (step ler弓h
vers暗自alking sp民运 algorithm, col. 6, Ii口出 20-2在； also col. 饵， lines 42毛7; the dislance is determin回去 coL 6, llnes 32-36); 
and to apply the stride 陆ngth to !he plurality of steps to determine at least one of a distance tr在veled and a speεd of tr吕V在I (motion 
classifier combines the step ler王军th and frεc;uεncy to detξrmir可怕吉 dislan号e traveled 雹 col. 6, Jin♀s 36-39}. 

Regarding claim 20, So号hren ·2号6 discloses a rnachir理－accessible stor忘ge medium inc!uding instructions that, when executed 也y a 
m目chine, cm』se the ma己hine to pe「form a method (computer or processor 404，在g.4：，在台L 6, lines 8-53), comprising: 
monitoring a已在el岳阳tions （哇。0，在§啕 1) using an inertial sen四r (414争在日.4；运isp号sed at one of a plurality of locations on a human 岳。dy.
以1erei扫 al least c时 of the plurality of locations is not a foot iocation （阳出问你拿 wrist or arm location, col，饵， lines 23-3的；
counting a plurality of steps based on the accelerations [counting steps, co；窑， line 35); 
determining a gait characteristic of the piuraiity of stεps (fre号吐ency of step多 col. 6, lines 32-36); 
边sing the gait c气aracteristic to d号！ermine a strid吾 length (step length determln号d‘ co！.击， Hnes 16-28); aηd 
determining at least eon吉 of a distance trav哇ied and a speed of travel b吕sed on thεstride length (distan坦 traveled determined, col. 6, Imes 
36-39）鼻

Regarding Claim主 2 and 2 苦， Soehren ~266 discloses the gait characteristic co打iprises a step cadence (step per unit time. col. 6, lines 33-
3号｝

Regardin吉 Ciaims 3 and 22, Soehr€η ＇266 dfscio臼s that determinin吉尔e stride length includes lo己ating a st付de length associat垂d with the 
gait char忌cteristiιin a data str甘ctur窜作tep length versus 陆iking speed algorithm, coL 6, !in出 20－药；副主。 col. 14 董 lines 42·57；直9- 6shows 
data struct注陀），

Regarding Claims 6, 7雪才 4, 25, and 26, Soehren '266 discloses receiving di吾tance informaiion, wherein the distance 治formation is 如ased
on al least one of 吉治运吕l positioning system (GPS) da忌， network 材；aηgu:ation data习 or user inpu1 但－GPS 510，在g. 5, col. 岳， lines 45－们｝
吕πd automalical!y cati』rating the stride length basε6 0ηa difference betv.军εn tηεreceived distance information 吕只d the determined 
distance tr在veled （己：o!. 8, line 62 to col. 9, Ii罚e24)

Form PCT/ISA/237 (Box No. V) (April 2007) 
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WRITTE交 OPJNIO飞·oFTHE

INτERl"ATIO次AL SEARCHl:'\G A l'THO民ITY

Supple me院tal Bnx 

In case the space in ftllJ’。f the preceding boxes is n古t suffiεiεnt. 

Continuation of: 

i… 严Cτ／US2008/072537

Claims 4, 5, 1 立 23, and 24 lack an in啤ntlve st叩出der PCτArticle 33即出 bei吨。bviou主 over Soehren ’26号 in view of Soehren et al. 
｛υS 2005/0033200 A1). hereinafter referred to as Soehre门＇200.

Regarding Claims 4, 15, and 23, Soeh啤n '266 discicses that :he data struct让re indudεs a plurality of er飞trie窑， each of t扫毒严ura!ity of 
entries associating a distinct stride length with 归e or more distinct gait characteristics 但挝、 6, lines 20-2击；吕lso col. 14, lines 42-57；在g. 6), 
but lacks the teεc刘ng of determining one or more user attri岳utes; and modifying the data s!ruct过re based on the one or mer号 user
anributes to calibrate the stride length by chan♀ing one or more of the plurality of entries. 
Soehren '200 tε吕ches a method of monltormg h过man activity (cla号sifylng and measuring human motion, abstract}. oompris1ng: 
monitoring acceieratfons using 岳n inertial seηsor 卡MU24，均 2，问恼，汩33) in order lo provide a distan皑皑tirnate (28. para. 00时｝吕nd
further teaches dete打ni刊ng C扫e or mo陪 U革er a忧ributes (52争 information on the 罢tate of the person monito培d. para. 0041 ); and 
modi与ring the data struc1ure 岳吕喜ed on the one or mo'e user 吾ttπbutes 52 to 50 to Ka!man 白Iler 41) to 巳εIibrat吉拉e str；寻e length by 
changing one or more of 仇e plurality of entries (Kalman filtεr feeds back to motion classi到cation 国nit 28, wh垂陪 the stride length is lnitiaUy 
cal culεted, para 0012, 0041). 
It 引C让Id have 七een obvious to one ot ordi白白巧’ skill in the art at t扣e time of the invention to provid号 the user attributes of So委主hr告n '200 to the 
d忘ta st「\Jcture and analysis of So唱e:hren '266 in orde「 to mon.itor persons with health problems so that help c吕n b号 sent should they become 
incapadtated (Soet有自i '200, par苔， 0004).

Re♀arding Clai内S 5 and 24, Soeh「串门＇266 lacks the !eachin吉 cf f在ceiving 在 U革er input of one or more user a雪tributes; and ge口erating the 
data st阳cturεusing the one or more user a位ributes.
Soehren 者200 teach在saπ百thod of monitoring h口man activity (classifying and meas目ring human mo:ion咽 abstract), comprising: 
monitoring accelerations using an iner飞ial sensor {IMU 24，在吉. 2, p吕ra. 0033) in order to provide a distance estimate (28, para. 004 号） and 
fu民her teaches receivin♀ a user input of one or mo尼泊仑r attributes (52, information on thε 吕tat，吉白f th号 person monitored事 para. 0041); and 
generatiηg the data structure 与sing the one or more user attributes (52 to 50 to Kalman filter 41 〕夺

It w号uld have been obvious to one of ordinary skill in the a此 a! the time of the inventioηto provide the u主er attributes of Soehren '200 to the 
data structure a盯d analysis of Soehren '266 in order to moriitor persons with h告击Ith pro七iems so that help can be sent should they b告come
in凶多acitated (Soe扫ren '200, para. 0004). 

Claims 击， 9, 16，才7字 27, and 28 lack an invenlivεstep u口才er PCT Ar'Jcle 33（句 as bein量已趴，：o过s over Soehren '266 in view of Oakley et al., 
hereinafter 「eferred to 吕s Oakl牵y.

R€garding claims 岳， 16, and 27, Soehren ’266 teaches the use of a stride length to determine a distance travel'ed 呈sp「号vioυsly dεscribed 
with respect to claim 飞主ut lacks thε 洁白hing of rece[v[r可 a heart rate from a heart rate sensor; and determinin吉 information about th号
distance traveled based on the h号art 「ate.
Oakley t号aches a movement sensor system 拎出tract) in which heart rate ls monit号red by a heart 阳始在ensor (col. 1, linesι10)andis 
used to de!errniηe in如rmatlon about the stride length bas古d on t乞e 乞eart rate 作eart-rate mεasurement used to determine user's stride 
length or number of strict部罕 col. 3, lines 19-24 ). 
It would have been c』vious lo one of ordinary skill in thε 吕rt at th告 time of the Invention to use thεheart rate informatior专 as ta过ghtby
Oakley to determine the distance travelled of Soehre罚’药6 fn order to aid In determining the energy expenditure of the use「 over distance 
in order to define a w岳ight loss regimen (0吕立ley, col, 1, lines 48-55) 

Regarding c!aims 9 and 甘苦 Soehren ’266 disd口号es t地t detennini吨 information comprises determining an inci'ne (col. 3, iine草草同时｝， and 
adjusting 吾 stride len吉lh to gait characteristic bas牵挂 on the incline (230，司g, 2) 

Regarding c\aim 2击， Soehren '266 discloses that d毛主termining information comprises determining an incline (col. 3, !Ines 8-14), and 
adjusting a stride length to caden己e correlation based on the incline (230，在g. 2}. 

Claims 10-12曹 18, 1 吉金 and 29-31 lack an inventive step under PCT Article 33(3} as being obvio主is over Soehren '266 in vie明 of Vock et al叮
h号reinafter referred to as Vock. 

Reg在rding claims 10. 18，吕nd 29. Soehren '266 lacks the Iεaching of 泣sing a competition logic to compan吉 the di stance t「aveled and the 
speed of travel to stored race data to generate a comparison result; a月d prese门ting a real time perforrnanc号；ndication that it飞cl过6号s the 
comparison result. 
Vock teaches thεuse of inertial sensors in a distance (para. 0074) a划 spee过（para. 0050) measuring system and further teaches the use 
of a competition logic {contrnlier subsystem 12，句， 1A) to compare the distar.ce traveled and the spεed of travel to stored r吕西
data to generat♀ a comparison result (daim 1; para. 0081); a民运
pres吉nting a real time performance indicafo扫 that includes i扫e comparison result (para. 0191 ). 
It would have been obγious lo one of ordinary s副II in the art at the ti/'1e of the invention to use the comparison data of Vo己k in the method 
of Soehren in order to provide a quantifica百on of a user's activity in 陪lation to others (Vαck, para. 0022) so as to g让ide him in improving his 
skills. 

Regarding claims 11 and 30, Soehren '2部；ack !he teaching of receivin吉 sto培d raced吕ta from one of a se阿er aηd a mobile de吕西－
Vock teaches receiving stored race data from o门告 of asε阿er and a mo如iledeγice (82，在g.1B〕，
It would have been obvious to onεof ordinary skill in the 在rt at the tir口号 of the inv吉ntion to use the server of 飞lock to download the race 
data in order to allow the 注目f to compare his statistics t告 a plu「ali1y of stali草草己s from other users (Vock. para. 0022). 

form PCT/lSA/237 (S泣pplemental Box) (April 2007) 
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叭’只Eττ艺技 OPINJO:N OF THE 
IYfER'\'ATIONAL SEAI主CHING AU丁TIORITY

S1主ppl自主H!otal Bo革

In case the spacεi应 any of the prεceding bm:es is not sufi到dent.

Cantin注ation of: 

|… F二Cτ／US2008/072537

只号gardin吉 claims 亏 2a了1d 31, modifi号d Soehren '266 discloses 巳ompari门E data as sho山n above，吕「＜d Soehren '266 further teaches 
normallzing a专 least one of the d;stance trave捂住 th吉 speed of travel, the stored distance travele式 and the s1ored 革后eed of travel 
(accelerometer signals arεdivided into 2.5号 second sig罚吕i segments, further proces旱cng dεtermines the humaη 阿毛otion, col. 15, lines 25-
32; the human motioηis 主；sed lo determine the distance tra四问d, col. 15, lines 2-4). 

Regarding claim 19, Soehren '2号6 lacks the teaching of a competition logic to e丹在ble users to set up time shifted races. 
Vo也祉 teaches a competition logic whic气 ca口号nabIεusers to set up time shi去ed races i己omparing s乙ores with other players across the 
world, P在ra. 0404). 
It wouid have been obvious lo one of ord;nary skill in the art at thεtim军 of the 1 岳飞；ention use the competition logic ot Vock in th挂号pparatus
of Soehren '266 in order to allo四 players to improve t油抬出版i前均 comparison with their own prεγious sco扩e or 叫th other players (Vock, 
paτa 0404). 

Claims 1引 meet the criteria set out in PCT A过；cle 33（句， and thus 怡ve industr~a油印licabiiity becauSB the s过bject matter claimed can be 
made c「 used in industry. 

Fonn PCτ/lSN237 {Supplemental Box) (April 2007) 
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；吨。τES TO FORM PCTflSAJ220 

丁子：巳se Notes are mter】dεd to giv巳 the basic instructions concern泪g thε 巳 ling of amendmεn臼 under Amc!e I 9, 丁tie
兴mes are based on the requ汀ernents ofthe Pat巳n< Coopεratio扫了reaty, the Re:gt主 lat1ons arid the Adrn1ms归口ve lnsrrucnons 
四运er thatττeaty: In case of discrepan~y between mesεNot出 and those re甲Hements、 the latter arεapplicable. For more 
detailed information, see c,iso the PCT Applicant ·s G口ide. a pubhcanon of 百i PO. 

In these Notes, "Article," e也只吕le" and "Sectton" refer to the prov1s10口s of the PC了. the PCτ 只egulat10扫sand the PCT 
Admmisl:Tative I nsrrucuons. respectively 

INSTRUCTJONSCONCERNING A良1ENDMENTS UNDER ARTICLE 19 

丁he applicant has. after havmg rece1γed the international search rεpoπand the W口时口 opinion of the In!εmauonal 
Search1扫g Authon可哩。口e Opportunity !C amend the claims of the 1 日temat10只主i application. 11 should however be emphasized 
that, since all parts of the int芋rnat1onal apphcatlon (claim巳．过es乙npt1on and drawings1 may be amended during the 
int cm吕tiona! prchmrnary cxarninar1on vrocEdu陀、 there 1s usually no need to file arnendmems of the claims under Article 19 
except 怦here, e.g. the appllc ＜主口 f wants ;he la口U to be publishξd for the purposε5 of provision左 i prolεction or has another 
reason for amending the claims befort international publicatioηFL主rthennor飞 1l sh口uld be emphasized :hat prov1s1ona! 
prniection is available m some States o.1ly (see PCT Applica111 ·:;Guide, Volume I/A, Annexes BI and 82) 

了he anentlon of the applicant 15 drawn to the fact that amξndmenrs lo the cla1羽s under ArHcle l 9 are nol al lowed where 
ihe Jnternational Searching Aut七日nty has declared, 让扫der Article I 7!2), th吕【 只6 mtematiunal search report wo1二 Id be 
established (sec PCT Applicant ·s Guidt, Volume I/A 电 paraεraph 29己i

飞马＇ hat parts of the inh:rnational applic:alion may be amendεd? 

Under Article ! 9，。nly the claims may be amended. 

During the international ph;ise, the claims may also be amended (or furτher 缸时ndcd) under Article 34 before the 
International Preliminary Examming A时hority.τhe dεscriptio扫 and drn在·ings may only he amεnded under 
Article 34 before the International Preliminary Examining Authority. 

Upon entry into the nationai phase, all parts of the international application m主y be amended under Article 28 or, 
w妇ere applicable, Article 4!. 

When? Within 2 months from the date ofrransm1ttal of the mtεmal!onal search report or 16 mon出s 齿。m1he P口ority date, 
四hich在 ver time limit cxpire5 later. lt should be noted, ho飞Never哩 that the amendrnenls will be considered as having 
已een received on time if they are received by the Int巳ma!1orial Bureau after the 己xpiration of the applicable time 
limit but before the compleuon of Ihe technical preparations for imerna1ional pubhcalion (Rule 46. I ）」

Where not to file the amendments ? 

7七e amendmεnts may only be 扫 led with !he International Bureau and 罚。1 飞.vith th巳 reεeiving Office or the 
International Searching A坠：hority (R泣le 46-2) 

\Vhere a demand for intern主tional pre) iminary examm挝1011 头as been/is filed、 see below. 

How? Eithεr by canceiling one ormore entire claims, by 时ding one or more new claims oτby amending the tεXlof G扫E
o.r more of the claims 缸 filed.

A replacement sheet must be submitted for 臼ch sheet of thεclaims 山hich, on ac汇。unt of an amendJnent or 
amend me邸， differs from lhe sheet originally filed_ 

All the chums appearing 告n a replacement sheet musl be numbered in Arabic n柱merals. Where a da1m is 
cancelled, no renumbιringafthεother claims is requ1τed‘！n all cas巳S wherεclaims are ren口mberedτt挝y must be 
renum七ered consecutively [Section 205(b))-

The amendments must be made in the laJJguage in wbkb the international application is to be published. 

What document主 must/may accompany 出E amend men主s?

Letter (Section 205(b｝）二

τbe rune扫dmenls must be submitted with a Jett町，

The letter will not be published with thεintern础。nal application and the amended claims. It should not be 
confused 附th the .. Statement 注目der Article 19行）悼（see below, under "Statεment under Artide l 9（斗”〉

The Jetter 『民主1st bεin English or French, at the choke of the appHεant. Howevξr, if the language of the 
internatioriaJ applica重foo is English，主be lettεr must be in English; if the language of the international 
appl主cation is Frenεh.thelεaεr m主且呈t be in French. 

在iotes to Form PCτ/ISA1220 !fi目t sheet）口挝lualy 2004) 
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PAτENτc《）OPERAτ豆台民 τ翠豆Aτ￥

From the INτεRNA了IONAL SEARCH玲~GAUT江。这iτ亏’

To 
LES了ERJ. VINCξNτ 

BLAKELY, SOKOLOFF ， τAYLOR & ZAFMAN 
LLP 
1279 OAKMEAD PARKWAY 
SUNNYVALE, CA 94085-4040 

NOTIFICATION OF TRANSMIττALOF 
THEINTERNAτIONAL SEARCH REPORT AND 

THE WRITT立N OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, ORτHE DECLARATION 

(PCT 叉口le 44.l) 
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Applicant ’ s or agent's file reference 

8689P060PCτ 
FOi主 FURτHER ACτION See paragraphs l and 4 below 

International application No 

PCτ／US 09/48523 

Applicant DP TECHNOLOGIξS, INC. 

International filing date 
(day.monthyear) 24 June 2009 (24.06.2009) 

I. E主 τhe applicant is hereby not!负ed that the international search report and the written opinion of the International Search！日军
人uthority have been established and are transmitted herewith 

Filing 口f 毒草草1endments and sta技ment under Article 19: 
The applicant is entitled, if 扫c so wishes, to amend the claims of the international application (see Rule 46) 
鄂、en？ τhe time limit for filing sue豆 amendments is nonτially t轩O months from the date of transmittai of the 

international search report. 
飞可here? Directly to the International Bure岳u of WlPO, 34 chemin des Colom也ettes

121 I Geneva 20 Switzerland Facsimile No ..÷41 22 338 8270 
For more detailed instructions, see the notes O只 the 在c.:ompanying sheet 

2. D The applicant is hereby notified that no i附rnational search report will be 四ablished and 阳t the de出ration under 
Article I 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith 

3 口轨liH
口 the protest 吨et挝er W协 the d号c ∞阳m恼 been transmitted to th号 Int阜m吕tional B波c在臼 together W江h t h e 

applicant ’ s request to forward the texts of 岳oth the protest 在nd the decision thereon to the designated Offi号es

口 no decisi圳

4. Reminders 
S杠。rtly after the expiration of E茜 months 台om the priority date, the international 在pplication will be published by the 
International Bur础u. If the applicant wishes t。在void or postpone p由licatio口， a notice of withdrawal of the international 
applicatio口， or of the priority claim, must reac且 the International Bureau as prnvided in Rules 90bis. l and 90bis.3, respe议认1ely,
扫efore the completion of the technical preparations for international p泣bli号at1on

The 在pplicant may submit comments on an informal 』asis on the written opinion of the International Searching Authority to the 
International Burea也. The International Bureau will send a copy of such comments to all designated Offices unless an 
international prelimin红y examination report 扫街 been or is to be established. These comments would also be made availa也le to 
the pu』lic 也以在ot before the ex尹iration of30 months from the priority date. 
Within 防部011吉bs from the priority date，也ut only in respect of some designated Offic饵，革命mand for international prehmm密y
examination must be filed if the applicant wishes to postpone the entry into the national ph在se 应思主ii30 m自nths from the priority 
date 仙 some Of:扫ces even late吟， otherw时， the applicant must，时钱拇指甜甜nths from the priority date, perform the prescribed 
acts for entry into the national p虹ase 岳efore those designated Offices 
In respect of other designated Offices, the time limit of 30 陋。挝如（or later）明ill apply even if no demand is file岳 within 19 
months 
See the Annex to Form PCT/JB/30 I and, for details about the applicable time limits、 Office by O市民， see the PCT Applicant 's 
Guide亏 Volume 口， National Chapters and the 飞iVIPO Internet site 

Name and mailing address of the ISA/US 
l Mail Stop PCτ事 Attn: ISAIUS 
Coπ3汀iissioner for Patents 
P 0. Box 1450, Alexandria. Virginia 22313斗450

Authorized officer 

L岳母 W. Young 

Facsimile No. 571-273凸201
PCτHelpdesk: 57冬272-4300

PCτOSPc 571 272-7774 

Form PCT/!SA/220 (Jan桂阜ry 2004) (See notes on accompanying sheel) 
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PAτ翠NτCOOPE翠AτION 飞rREAτY

INτ豆豆主NATIONAL S豆ARCI号 REPORT

(PC了 Article 18 and 叉口les 43 and 44) 

Applicant ’ s or agent ’ s file reference 
FOI主 Hl这气苦苦IER see Form PCTf!SA/220 

8689P060PCτ ACTION as well as, where applic约le, item 5 』elo研

International application No International filing date (day/month/yea纱 {Earliest) Priority Date (d.町'l'month/vear)

PC丁／υS 09/48523 24 June 2009 (24.06.2009) 24 June 2008 {24.06.2008) 

~~~icant 
ECH抖。LOG I ES售 INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article i 8. A copy is 岳出口g transmitted to the International Bureau 

T川…叫sea山epo民 co口

己 It is al…叫anied 也y a copy of each pri…d… 
l Basis of the report 

a. With regard to the i在日军白白萨， the international search was carried o悦。n the basis of: 

图 the int 

口 a transl盎tion of the i白优matioηal applic 
a transl昌tio臼 furnished for the P口rposes of international search (R泣les 12.3(a) and 23.1 伶）｝

告已 This international …h report has been 昭叫ied I法i吨 into account the f垂甜问。路。f邵阳io时 mistake
authorized 』y or notifi巳d to this Authority under Rule 91 (R忍让 43 岳bis吃a))

c. 口 With regard to any 阳cleotide a嚣的ra踊ino acids母que即“sclosed

2. 巳 Certain 耐ms were fo越时在E阳rel础le (s叫ox No. II). 

3 口 Unity of inv耐i佣 is lacki的

4. With regard to the tit!ι 

国 the t… approved 邵阳bmitted 树 the applic制
D the 叫1的c…瞅ished by this Authority to read 出 follows

5. With regard to the abstr盎悦，

~th 
己创削 has been es isl叫肌俐d吨以由 38却）， b 叫如叭归阳rs ir 

may, within one month 会om the date of mailing of this international search report, submit comments to this Authority 

岳． With regard to the dr器材盟军嚣，

在． the figure of the d捕时翅辜s to be published with the abstract is Figure No. L一一一一一一

口趴在搭配d by the applicant 

菌 ass 昭叫， thi
口吕s s 出db》， I且 is A剖妇oritρ…et怡扫草uτE 如etter c怡7沉terizes the 叫拮tion.

毡口 nor叫the 巳gures is 怡叫剖ished w捕归bstra

Form PCT/lSA/210 (first sheet) (April 2007) 
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INτERNA TIONAL SEA豆豆CHR豆萨。这飞了 International application 刘G

PCτ／US 09/48523 

A CLASSIFICATION OF SUBJECT M Aτ？巨又
IPC(8)- GO才 c 22100 (2009.01) 
USPC - 702/160 

According to lntemation在i Patent Classification (!PC) or to 抽出 national classification 在nd!PC

B FIELDS SEARCHED 

! Minimum documentation search时代lassification system followed 』y class1日cation symbols) 
υSPC - 702/160 

υD~ucn：~g'~~~~ se击rched other than minim旺m documentation to the extent that 部ch documents are included in the fields searched 
1; 702/155 … texts吉arch, see s母arch terms b母lo四

Electronic data 』ase consulted 出口口s the international search (name of data 加se and, where practica岳le唔 search terms used) 

~~~£~二i！τ~c~~~~~~.~~~τ，~ξE：队.e3敬：o如~吉，~~i，~~~~以t：~~：iE~：：~~~：泣L1 Used: rogram, confidenc哇， probability, rating鑫 setting, walking, running, cadence, 
1ty 

c DOCU沁1ENTS CONS IDE三REDτOB仨 RELεVANτ

Cate吕orγ＊ Citation of document, with indicatio口，有here appropriate, of the relevant passages Re leγant to claim No 

x US 2005/0222801 A 1 ~bb~＇:i－~~~~~］ 06 October 2005 (06.10.200句， especially Fig 3 and para 1, 2, 6-8, 12-14, 19 
一～ [0022]-[0027], [0040], 一一一一…徊，一…y 3-5, 9-11, 15-18 

y υS 2006/0223547A1 (Chin et al.), 05 October 2006 (05.10.2006), especially para [0065] 3,4,9, 10备 15, 16 

y US 7,200,517 82 {Darley et al.), 03 April 2007 {03.04.2007), especially Fig 7 and col 72, In 45- 5,11,17,18 
50 

已 Furt阳 documents are I础d in the continuation of B叫 口
象 Special categories of cited documents: uγ它 ~I~~~~~~！~r~1忧~~1。1i；~：1~~lτ~e吁h1；~~~~~~~l~~i~U~eu~le扫rs~~~d饵’凶A" ~~buε~f~a~i~~l~f r~~~~；~~：al state of the art wh比如 is not considered 

I E …filing d"te… t………:tional x ~o…te画ps~ehr阳ed也neo川delc~~；~时n时＇i~阴tta~e阳en阴af，协~~~er叫ed to in…dve an inv… entive 

L,, f~：~：＼~1~：~1i《I~m由Sa严eV cf ;f ~~c~t'i~~1d~t~ ~＇~°：~;r hc~~ici~at坊IOI。mf ~~i~~ e可5 “ Y ~~阳咽，nJffef'°回~：~o帆0：：由p1~~！~lfe：创：：~~t!i~由由et：~~臼1；~e~ne~：~1~~~~~1~：i ~~ 
“ O" ~~~~ent referring to an oral disclosu碍， use. exhibition or other on 

“ P" ~h~~m口。eri~d~~~~J~i~~dr to the international filing date but lat町 than “＆” document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

29 July 2009 {29.07.2009) 且号GZ号告雪
Name and m在iling address of the ISA几JS Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Pat理nts LeeW. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk 571-272-43白。
Facsimile No 571-273-3201 PCT OSP: 57下272 7774 

Form PCT/lSA/210 {se号。在岳 sheet) (April 2007) 

Page 112 of 184



PA言歪了吗τCOOPERAτIONτR立Aτy

From the 
INTεRNATIONAL SEARCHING AUTHOR！τγ 

L芭S了E只 J.γ！NCENT

BLAKELY, SOKOLOFF，丁AYLOR & ZAFMA卜j

LLP 
1279 OAKMEAD PARKWAY 
SUNNYVAL歪， CA 9•主085－＜号040

τ。

WRITTEN OP玲.JION OFτ到E
拧过τεRNAτIONAL SEARCHING AUTHORITY 

(PC了这ule 43bis ‘ I) 

Applicant ’S 仪器gent's file reference 

8689P060PC了

FOR FU民Tl吉E泯 ACTION

See paragraph 2 below 

Date ofmaihng 
(d可lmonth~vear)

Intern在tional application No 

PC了／US 09/48523 

International filing date (day mont主 year)

24 June 2009 (24.06.2009) 

Priority date (day monthyea吵

24 June 2008 (24.06.2008) 

International Patent Classification (!PC) or 』oth national classification and !PC 
IPC(S)” G01 C 22100 (2009.01) 
USPC 幢 702/160

Applicant DPτεCHNOLOGIES, INC. 

l Thi主 opinion contains indic在tions relating to the following items 

口口囚因口 ~＂ ＇.创: ~ ~· ~~ 
Basis of the opmwn 

Priority 

Non-establishment of opinion 百ith regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis. I (a)(i) with regard to novelty, inventive step or ind口stria! applicability, 
citations and explanations supporting such statement 

口 Box No. VI Ce托a do罕um白nts ci时

D Box No. VII Certai山fe叩n the ir时1ational application 

已 Box No. VIII Ce阳1 observations on the ir阳

2. FURτHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a 胃口tten opinion of the 
Intern量tional Preliminary Ex在mining Authority (“!PEA”) except that this does not apply wh巳re the applicant C柱。oses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that 飞rvritten
opinions of this International Searching Authority 百illn侨民 so considered 

lfthis opinion 毡， as provide过 above, considered to be a written opinion of the !PEA, the applicant is invited to S让bmit to the IPEA 
a written reply toge钱时， where appropriate, with amendmen毡，挝fore th号 E咒pi ration of 3 months from the d岳te of mailing ofForm 
PCτ／！ SA/220 or before the expiration of 22 months from the priority date, .whichever expires later 

For further options, see Form PCTilSA/220 

3. For f 1rther 岳etails苦 see notes to Form PCT/ISA/220 

Name and mailing address of the !SA反JS
M注目 Stop PCT. Attn: ISAIUS 
Comm国sioner for Patents 
P.O. Box 1450, Alexand矿la, Vir吉阳ia 22313-1450 
Facsimile No. 571-273-3201 

Form PCτ/JSA/237 (c。ver sheet) (April 2007) 

Date of completion of this opmion 

29 July 2009 (29.07.2009) 

Authorized officer: 

Lee W‘ γoung 

PCT 持elpdesk· 571 272-4300 
PCτOSP: 57午272-7774
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INTEi主NAτIONAL SEAi主C苦苦INGAUτ忌。这E亨亏’

这OX 民主L I E主asis of this 告pi忍ion

I With regard to the i阜吨础萨，也ts opinion 主as been esta』lished on the 挝sis of: 

IBJ 位 international application 1刊ie l吨uage l叫时 it was filed. 

巳 a tr喜n

International applicatio召 No

PCτ／US 09/48523 

tr an主latio罚 furnished for the P这F尹oses of international se在rch (Rules l2.3(a} and 23.1 （如｝｝

20 τhi pi阳罚扫豁 bee
to this A臼t幻ority 口口der 只毡le9! (Rul号 43bis. l (a) ) 

3. With regard to any 器程cleoti岳母在nd/or amino acid 草草弯时nee disclosed in the international applicatio白，出is opinion has 己een

established on the b在sis of: 

a. type of material 

已在sequence list吨
已 ta扫i削

b. format of material 

口。n附er
已 in 出ctronic form 

c. time of filing/furnishing 

口 contained in the international appli础。民叫ed
口邸巳d阳恼with the 

己 furnished su衫se号E陇ntly叫is Auth 

4 口 In ad 盹川he仨础阳tmore阳1 on ω叫c啊白se『uenc 阳
filed or furnished, the required statements that t加 information in the su』seq臼ent or additional copies is identical to that 
in the applic低ion 部 filed or does not go beyond the application as filed, as appropri在怡、 were furnished 

5. Additional comments 

Form PCT/ISA/237 (Box No.!) (April 2007) 
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IN飞fER到AτIONALSEAl!主C去n~唱G AUT苦苦。这E飞rv !……i…o 
PCT/US G♀／48523 

Box N台.v E主easo运ed st吾te1茹苦nt 程白der 这时e 43bis.l （的。｝暂it坠 regard to 11ovei句气迦V量民tive st苦？自r i弱毯毡反对在i ap萨licabili句；

cit矗立io11s and explanatio器军四pporting such statement 

Statement 

Novelty (N) Claims 3-5. 9喃11. 15斗吕

Claims 1, 2. 6-8，专2晴14, 19 

Inventive step (IS) Claims 
none 

Claims 1-19 

Industrial 在pplicability (IA) Claims 1-19 

Claims none 

2. Citations and explanations 

Claims 1, 2, 6-8、 12-14, and 19 lack novelty unde「 PCT Artie！母 33(2) as bei吨 anticipated by US 2005/0222801 A1 to Wulff et al. 
(hereina负er ’Wul疗｝

YES 

NO 

YES 

议。

YES 

NO 

Regarding claim 1, Wulff disclos白s a a method of monitoring a motion state, comprising: monitoring accelerations by an electronic device 
using an inertial sensor (see Fig 3 and para [0023]); id告ntifying, by the electronic device, a current motion state based on the accelerations 
(see para [0024]); determining an application that subscribes to a motion state identification servic♀（see para [0027] --’determines the 

i corresponding procedure of the plurality of 尹redetermi罚ed procedures工 and notifying the application of the current motion state (see para 
[0043)-[0045]) 

Regarding claim 2, W泣lff discloses the method of claim 1. Wulff fu「ther discloses determining wh吉ther the cur「ent motion state is d好号rent
from a previous motion state (see para [0024］）；誓 and modifying oπe or more settings of the application if the current motion state is differe对
from the previous motion state (see para [0040]) 

Regarding claim 6, Wulff discloses the method of claim 1 Wulff further discloses identifying notification criteria associated with the 
application (see para [0026] -- 'thn吕shold value' a罚d 罚otifying the 吕pplication of th号 Cl主rrent motion state when the identified 『1otific击tior1 

criteria are satis贯ed (see para [0026]}. 

Regarding claim 7, Wulff discloses a computer readabl吉 storage medium including instructions tha立即hen executed by a processor, cause 
the processor to perform a method comprising: monitoring accelerations by aηelectronic device using an inertial sensor (see Fig 3 and 
para [002句）； ide附加g, by the electronic device拿 a current motion state based on the accelerations 悄告 para [0024]); determining an 
application that subscribes to a motion state identification service (see para [0027］一’determines the corresponding procedure of the 
p沁rality of predetermined proced臼res’）； and notifying the application of the current motion state (see para [0043]-[0045]) 

Regarding claim 8, Wul仔 discloses the computer readable storage medium of claim 7. Wulff further discloses dete「mining whether the 
current motion state is different from a previous motion state (see para [0024]}; and modifying one or more settings of the applicatio只 if the 
current motion state is different from the previous motion state (s告e para [0040]) 

Regarding claim 12, Wulff discloses the computer readable storage medium of claim 7. Wulff further discloses identi句ing notification 
criteria associated with the a罗plication (see para [0026］一’threshold value丁， and notifying the applicatio扫 of the current motion state w如en
the identified notification criteria are satisfied (see para [0026]) 

Regarding claim 怡， Wulff discloses an electronic device, comprising: an application that 阳ns on the electronic device (see para [0043]­
(0045]); an inertial sensor to monitor accelerations experienc♀d 如y the el号ctronic device (see Fig 3 and para [0023]); and a motion state 
identification syst号m to identify a current motion state based o罚 the accelerations雹 to determine that the application subscribes to a motion 
state identification se阿ice, and to notify the application of the curreηt motion state (see para [0024], [002η，［0043]-[0045]) 

Regarding claim 14, Wulff discloses the electronic device of claim 13. Wulff 丑Jrth号r discloses the motion state identification system to 
determine 回hether the curτ·ent motion state is di育母rent from a previous motion state (se号 para [0024]), and to cause the electronic device 
to modify one or more settings of the application if the current motion state is different from the previous motion state (see para [0040]). 

灭egarding claim 1 吉， Wulff discloses the electronic device of claim 13. Wulff further discloses the motion stat哇 identification system to 
identi作 noti白白tion criteria associated with the appli臼tion (see para [0026卜，协「eshold value'}, and to notify the application of the cu「rent
motion state when the identified notification criteria are satisfied (see 扫ara [0026]). 

一 Continued …
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Box No. V-2. Citations and 号xplanations:

lnternatio去al 在P尹lication No 

PC了／US 09/48523 

Claims 3, 4, 9, 10, 15, and 16 lack an inventive step und告「 PCT Article 33(3) as being obvious ov号f Wu！仔 in view of υS 200610223547 A1 
to Chin 告t al. (hereinafter 'Chin'). 

只egarding claim 3荤 Wulff discloses th串 m号！hod of claim 1. Wulff furth号F discloses 胃herein the current motion state is on吉 of a plur吕lity of 
potential motion states {see para [0022卜－ 'prerecorded motio扫s'). Wul仔 does not disclose determining a confidence ra如g for th号 current
motion state th吕t indicates a probability that the c注rrent motion stat号 corresponds to an actual motion st吕te of a p「·esent user of the 
electronic device‘ Howev眩晕 Chin discloses determining a cor币dence rating for the current motion state that in岳阳tes a probability that the 
current motion state corr窑S芦onds to an actual motion st吕te of a 严resent 泣ser of the electronic device (see para [0065] --’statistical 
calculator to determine the likelihood of environmental condition'). It 四ould have been o运vious to o只B skilled in the art to combine the 
method of Wulff with th号 confidenc吉尼ting of Chin，民cause Wulff and 乙hin ar母 directed to system and method for devices with motion 
se罚sors (see abstracts). Furtheπ羽ore拿 users benefit from methods that include confid号nce rating, because such methods facilitat号
detection of 'directional orientation and a motion' (see Wulff para [0005]) 

Regarding claim 4啻 Wulff discloses the m号thod of claim 1. Wulff further discloses identifying a pl泣rality of potential current motion states 
(see para [0022] －俐’prerecorded motions'). Wulff does not disclose identifying confidence ratings for each of the identifi号d potential cur「ent
motion states. However, Chin discloses identifying confidence ratings for ♀ach of the identified potential current motion states (see para 
[0065] -- 'statistical calculator to determine the likelihood of environmental condition'). It wou峪村ave been obvious to one skilled in the art 
to combine the method of Wulff with the confidence rating of Chin, because Wulff and Chin are directed to system and method for devices 
with motion sensors (see abstracts). Furtherπ1ore，运sers benefit from methods that include confidence rating, because such methods 
facilitate detection of devic告＇s ’directior冶i orientation and a motion窘（s击e Wulff para [0005]) 

Regarding claim 9, Wulff discloses the compt』ter readable storage medium of claim 7. Wulff further discloses wherein the current motion 
state is one of a plurality of potential motion states (see para [0022]…’prerecorded motions'). Wulff does not disclos母 determining a 
口onfidenc♀ rating for the current motion state that indicates a probability that th告 current motion state corresponds to an actual motion state 
of a present user of the electronic device. However, Chin discloses det号rrnining a confidenc告 rating for the curr包到t motion state t扫at
indicates a probability that the Cl』πent motion state corresponds to an actual motion state of a present us♀r of the electronic device (see 
罗ara [0065] －帽、tatistical calculator to determine the likelihood of environmental conditio矿）. It would have been obvious to one skilled in the 
art to combine 伯母 method of Wulff with the confidenc自 rating of Chin, because Wulff and Chin are directed to system and method for 
devices 韧性如 mo吉。只 S号nsors (see abstracts)‘ Furthermo邸， users benefit from methods that include confidence rating, because such 
methods facilitate detection of ’directional orientation and a motion’（seeWul仔 para [0005]) 

Regarding claim 10, Wulff discloses the computer r吉ada坠le storage medium of claim 7. Wu！仔 fu「ther discloses identi船只g a pl泣rality of 
potential current motion states (see para [0022］一’prerecorded motions'). Wulff does not disclose identifying confidence ratings for each of 
the identified potential current motion states. 抖。wever, Chin discloses identifying confidence ratings for each of the identified potential 
current motion states (see para [0065］…’statisti曰： calculator to determine the Ii油lihood of environmental condition'). It 附注Id have been 
obvious to one skilled in the art to combine the method of Wul仔四ith the confidence rating of Chin, because Wul仔 and Chin are directed to 
system and method for devices with motion sensors (see abstracts). Furthermore, users benefit from methods that include confidence 
rating, because such methods facilitate detection of ’directional orientation and a motion' (see Wulff para [0005]) 

Regarding claim 15, Wulff discloses th吾 electronic device of claim 13. Wulff further discloses wherein the curre只t motion 5汩汩治 one of a 
plurality of potential motion states (see para [0022) -- 'prerecorded motions'). Wulff do告s not disclose the motion state identification system 
to determine a confidence rating for the current motion state that indicates a probability that the current motion state corresponds to an 
actual motion state of a present user of th号 electronic device. However, Chin discloses the motion state identification system to determine 
a confidence rating for the current motion state that indicates a probability that the curre时 motion state corresponds to an actual motion 
state of a present user of th吉 electronic device (see para [0065卜”statistical calculator to determine the likelihood of g同vironmental
condition’). It would have been obvious to one skilled in the art to combine the method of Wulff 四ith the confidence rati吨 of Chin, because 
Wulff and Chin are directed to system and method for devic号s with motion sensors (see abstracts). Furthermore, users benefit from 
methods that include confidenc岳阳ting, because such methods facilitate detection of 'directional orientation and a motior亏’（see Wulff para 
[0005]) 

Regarding claim 巧， W泣！ff discloses the electronic device of claiπ1 13. Wulff further discloses the motion state identification system to 
identi句 a plurality of potential current motion states (see para [0022］一》rerecorded motions’i Wulff does not disclose identify confidence 
ratings for each of the identified potential current motion states. However, Chin discloses identify confid母nce ratings for each of t技e
identified potential current motion states (see para [0065] -- 'statistical calculator to determine the lik告lihood of environmental condition'). It 
胃。uld hav母 b母en obvious to one skilled in the art to combi口号 the method of Wul仔with the confidence rating of Chin, becaus♀ Wulff and 
Chin are directed to system and method for devices with motion sensors (se号 abstracts}. Furthermore，江sers 桂enefit from methods that 
include confidence rating, because such methods facilitate detection of 'direction吕i orientation and a motion' (see Wulff par击［00051)

--Contmued … 

Form PCT/lSA/237 (Supplemental Box) (April 2007) 

Page 116 of 184



瑞IRJττEN OPINION OF 二n吉E

INτEl主只AτJONAL SEARCHING AUT阂。这Eτy

Suppleme怒tal B吉直

In case tile space i臼 any oftll量 precedin骂 b白直es is no宫附ffici击时，

Continuation of:、
Box No守 V-2. Citations and explanations. 

i… PCτ／US 09148523 

Claims 5, 11, 17, and 1岳阳cka只 inventiv母 step under PCτArtie治 33(3) as being obvious over Wulff in view of US 7,200,517 82 to 0吕由y
et al. (hereinafter 'Da校舍γL

Regarding claim 5, Wulff discloses the method of claim 1. W也lff further disclos号s ide硝fyi吨 speci币c additional motion information the 
application is co叫gure岳 to receive {see para [0042]-[0045] - different applications 出ing different motion); and sending the specific 
additional motion information to th母 application {see para [0042]-[0045卜”addi!i。在al trigger'}. Wul仔 does not disclo扭曲termini吨
additional motion information from the acceleration measureme负蚀， the additional motion information including at least one of a us母r's
current cadence, the user's current rolling averages of acceleratio币， a current dominant axis, and counted periodic human motion counts. 
Ho四ever, Dari号y discloses determining additional motion information from the acc串leration measuremen饵， the additional motion 
information i罚eluding at least one of a user's current cadence, the user's current rolling averages of accelerations, a currer可t dominant axis, 

1 and counted periodic human motion counts (see Fig 7 and col 72, In 45-50). It would have been obvious to one skilled in the art to 
combine the method of Wulff with the additional motion information of Darley, because Wulff and Darley are directed to system and 
method for devic告s with motion sensors {see a如stracts). Furthermo碍， users benefit from methods that include additional motion 
information, because st』ch methods facilitate detection of device's 飞irectional orientation 吕nd 主 motion' (see Wulff para [0005]) 

Regarding claim 1 号， Wu！仔 discloses the com阳ter readable storage medium of claim 7国 Wul仔 further discloses identifying speci吉c
additional motion information the application is configured to receive (see para [0042]-[0045］一 different applic在tions usin♀ different 
motion); and sending the speci币c additional motion information to th号 application (see para [0042]-[0045] - 'additi。在al trigger'). Wulff does 
not disclose determining additional motion inform吕!ion from the acceleration measurements, the additional motion information incl泣ding at 
least one of a user's current cadence, the user's current rolling averages of accelerations曹 a current dominant axis, and counted periodic 
human motion counts. However, Darley discloses determining additional motion information from the acceleration measurements, the 
additional motion information including at least one of a user's current cadence, the user's current rolling averages of accelerations, a 
current dominant axis, and counted pe抖。dic human motion counts (see Fig 7 and col 72, ln 45毛的. It v>ould have been obvious to one 
skilled in the art to combine the method of Wulff with the additional motion info矿m挂在on of Darley, becaus号 Wul仔 and Darley are directed to 
system and method for devices with motion sensors (s号e a运stracts). F泣rthermore, users benefit from methods that include additional 
motion information, because such methods facilitate detection of device’s 'directional orientation and a motion’(see W泣lff para [0005]). 

只egarding claim 17, Wulff discloses the electronic d母vice of claim 13. Wulff does not disclose the motion state identification syst告rn to 
determine additional motion information from the acceleration measurements, the additional motion informa柱。在 including at least one of a 
us吉r's current cadence, the user's current rolling averag号S of accelerations, a current dominant axis, and counted periodic human motion 
counts‘惊。回ever, Darley discloses the motion state identification system to det母rmine additional motion information from the acceleration 
measurements, the additional motion information including at least one of a 泣ser's cuπent cadence, the us母r's current rolling averages of 
accelerations警 a current dominant axis, and counted periodic human motion counts (see Fig 7 and col 72, In 45喃50}. lt would have been 
obvious to one skilled in the art to combine the method of Wulff with the additional motion information of Darley, be臼use Wulff and Darley 
are directed to system and method for devices with motion sensors (see abstracts). Furthermore, users benefit from methods that include 
additional motion infon机ation军 because such methods facilitate detection of d母呐C窑’s ’directional orientation and a motion' (see Wul仔 para

[0005]) 

Re伊rdi吨 claim 18, Wulff and Darley discloses the electronic device of claim 17. Wulff further discloses t知e motion state 返回创出tion 
system to identify speci百c additional motion information the application is configured to receive (see para [0042]-[0045］… di仔erent

applications using different motion), and to send th告 specific additional motion information to the application (see para [0042]-[0045］一
’additional trigger') 

Claims 1-19 have industrial applicabi到ty as 注efined by PCT A「ticle 33(4). becaus号 the subject matter caηbe made or used in industry. 
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us 2004/0225467 11/11/2004 Vock, Curtis A.; et al. 
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MARGARIA, Rodolfo,”Biomechanics and Energetics of Muscular Exercise”, Chapter 3, 
pages 105-125, Oxford: Clarendon Press 1976. 
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PCT International Search Report and Written Opinion for PCT/US2009/48523, mailed 
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lnHlal 阴ling OF奇
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Initial Fiii吨（Surcha咱e under 
370.严.R.§1.16（叫日创ulred).

~mole袖” Known:

App lie磁ion No.: 
同付唱口田E悔：
Art Unit: 
Examiner Name: 

臼抽回

DECLAAATI。” AND PO咽臣”。F ATTOAN~Y FDA un日TY OR DE!SIGN PATENT APPLICATION 

I hereby declare that: 

Each Inventor’s residence, mailing addr~’”. and citizenship are 捕剥a回d below next to 常饵，Ir name. 

I bel阳ve 常1e Inventor（创 named b创OW 阳M the original 11嚼’rst inventor（啡。，f the subject ma”’r whioh 
is claimed and for whiotl a .,a协时 1880咱ht on 馆ie invention 剧创胁d:

HUMAN ACTIVITY MONITORING DEνICE 

(Ti阳 of the lnven嗣同｝

the speoiflcaUon of which 

II 翩翩hed hereto OA 
一叫且一 wa• flied on (12128屁.006)“ United S栩栩S Appll臼.tton Number 11旭“. .dS5 

or PCT In幅mational Appllca1fon Number 
and was 幽mended on (MMIDD.IVYYη 

(If applicable) 

I hereby state that I have reviewed and unde阳幅nd 钳18 co耐n恼。f 伽• above-ldenti加d specification. 
Including the claim｛时， as amended by any amendment sp•cificslly r响rred to a抽ve.

I do not know and do not believe ,that the claimed Inver地on w铺酬章， known or used in the United 
Stat倒 of America before my lnven甘on thereof, or patllnted or described in any prln幅d publication In any 
country before my invention thereof or more 如an one year prior to this application. I do not know and 
do not believe 伽at the clalmed Invention was in pubflαuse or on sale in the UnltE时 S坦tea of America 
more than one year prior to this applic耐Ion, nor do I know or belleve that the invention has been 
pa抽nted or made ttie 剖bj创tof an in唰巾句伺内阴暗抽烟uedbe伯re the date Of this appllca筒。n in any 
count叩 foreign 拍 the Uni惚d States of America on an appllcatlon filed by me or my legal represen恼割ves
or as啕ns more than tw创w m阴阳（for a utility patent 叩pl阳伽”。r six months （＇伽 a des国n patent 
applicatlo时 prior to this appllca创on.

I acknowledge the duty to dlSCIO$e Inform副Ion which is ma恼rial to patentability as defined in 37 C.F.肉．
1.56, inoludlng for contin1Jatlon-in--part applf.饵tions, materlaf ln1orma11on whlch became available 
be阳een the fillng date of the prior application and the na如nal or PCT In抽rna划。nal filing da悟 of the 
BS'四 ONLV(LONG FOR明·下
Rev. 07/01/04 

Page 130 of 184



。。时lnuation”i怦part appl阀如饥

BSTZ ONLY (LONG FORM) 
Aev. 07/01/04 

-2-

Page 131 of 184



I hereby claim foreign priority bane钝饱 under 35 U.S.C. 119（吵（d) or 仰， or365（时 of any foreign 
appli栩tlon（’） for pa：协nt, inven协r's or pl甜可t breeder’s righ栩栩rtl批制穆（时， or365（码。f 制Y PCT 
intern副IonaI 即pl怡魏如nwhlch d锦lgnati隐d at le制tone country硝烟r伽an the Uni如d States of America, 
刷刷刷ow and have also identi击倒 below, by checking the box, any 1orefgn ap国锦伽n for 阴阳忱
inven也：＞r's or plant breeder、“gh恼。前制创融制．。rany PC＇γinternational 篇ppl蛤ation having a 但ling date 
before that of tha 即pllcatton on wh回1p同时ity is claimed: 

Prlo付ty Car冒商ed

F’网。r Fcm!!iαn Anollca艇。nls\ Claimed?. Cow Attacbetf? 

(Number) (Country) ｛向reign 俨Ill啕 Date 峭 Yee No Yes No 
MMIDDIYYYV) 

(Number) (Ooun衍y) (Fore国n FlllngDate 幡 Yes No Yes No 
MMJDDIYYYY) 

(Number) (Country) (Foreign Filing Da＇怕” YH No Yes No 
MMIDDIYYYY) 

Appointment or Patent Practitioners: 

I hereby appoint阳 patent pr蚓i如ne陆制制la刷 with the Cu础。m町 NumberWlZ91 as my 晦spective
pa恼nt a胁meya and patent 咱朋棚， wi伽他II power of substitution and revocation, to prosecute this application 
and to transact all busine帽 lntl'le U.S.P•抽nt and Trademark Offl幡 conneoted herewl伽．

W仇Is patent application is assign创， then 伽e undersigned hereby 削阶。”Z倒伽e patent attorneys and pa恒t可t
a gen饱 named herein to accept and follow instructions from the aselgne叫a）捕 to any action to be 细ken In the 
Uni幅d States Patent and Tr,ademark Offl佣叫阴阳的g this apptloa如n wi曾10Ut direct communication between 
的•pa蜘nt attomeys and patent agents and 阶e undersigned. In 甘1e event of a change In the perso附加m
whom ins位uctlons may be taken, at lea础。” pa恼nt 础。mey or patent agent named herein will be so no·栅ed
by the undersigned. 

Direct all corre叩ondenceto{chack 。”如

一L Customer Number .0皇盟！ OR

Corraapondence Address Below: 

Banlnmin A. Kime• 
(Name Of Attorney ar Agent) 
BLAκELY,SQKOιOFF. TAYLOR le ZAFMAN LLP ’2400 Wflshlre Boulevard 
Seventh Ffoor 
Los Angeles, Callfomla 90025 U.S.A. 
Telephon•；但0啕 72俗剧。。
Fax: (408) 720-8383 

BSTZ ONLY (LONG FORM) ·3· 
日ev‘ 07/01/04
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I hereby declare that a”“atemen幅 mad• herein of my 。wn knowledge are 肌崎 and that all 
s幅幅menta made 。” Information and belief are bellev“ to be true; and further that th… 
g幅tementa ware made with the kn。喇“ge that willful 制”’幅幅m翩翩 and the Ilka ，。 made are 
punishable by 伽睛。r lmpr”。”ment，。r 抽出， under 相 U.S.C.100唱 and that such willful false 
S恒itements may jeopardize the validity of the applicatlon or any patent t帽ued 筒，ereon.

NAME OF SOLE OR RRST 『NVENT1。问： 口 Am世lion has been filed fo『 this unsigned inventor 

FuH Name: 
｛阳，晴 andMftk.蜘 (ff ar:哨L Fa.耐'/y fllamtl (or Surname）， 回d Suflfl民 ［ii Bl.咽｝

Residence 

Mailing Address 777 Hudson Lane 
AD怕s. CA95003 

Date 今－ ？..，气， υl

Cittzenship 且SA
(Countr盲’

NAME OF SECOND INVENTO曰： 口A 阳削on has been filed h，怡、is unsigned lnven阳·

Full Name: Arthur Kinsolvino 
｛创咽nName(Fira晴 and 嗣由蜘 ／Htu吨'I}), Fen.均Nams (or Sum＂＂晴~. and Suffix [if an由

Inventor's Signature oa·幅

Residence Santa Cmz CA USA Citizenship JJ.SA 
ρ战y,Sta由民 Count/ρ (Countr.妙

Mailing Address 122 Fair哨ew Place 
Santa Cruz CA 95值2

NAME OF THIRD INVENTOR: 口 A petition h臼 been filed for this unsigned in四川。r

Full Nan曰： Mark Andraw Chrls1ansen 
ρ嗣nA偏me (First 1111d Midi.幽F翩翩， Fan吻N町'lt1 (or S11/MJ/11eJ, 8fld Suffix /It anyD 

lnven1or's Signa阳re

Residence Si11nta Cruz_ CA. USA 
(City, S饵”， Country)

Mailing Address 215 Anchoraae Ave 

BSTZ ONLY (LONG F。RM)
Rev. 07/01/04 

Date 

Citizenship New Zealand 
仰'1U1Jlry)
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I hereby d舶lare that all •饵”men幅 made Mreln of my awn knowledge a帽 true and 由at a』l
atatemen幅 made 。n Information and bell“ are believed to be tnl•; and 仙耐erthattha”
stat.men饵 were m•de wi1伽 the know阳dge that willful 幅幅es钮teme四” and th• Ilk• so made are 
punl9hable by fine or lrnp巾。nm•咐，。r both, under 11 U.S.C.100唱 and 剑，at such wlllf~I 幅...
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HUMAN ACTIV盯Y MONITORING DEVICE 

FIELD OF THE INVENTION 

[0001] This inventi。n relates to a method of m。nitoring human activity, and 

more particularly t。 counting periodic human m。ti。ns such as steps. 

BACKGROUND 

[0002] The devel。pment of Micr。－Electr。－Mechanical Systems (MEMS) 

technology has enabled manufacturers to produce inertial sensors (e.g., 

acceleromete厄） of sufficient size, cost, and power consumption to fit into p。『table

electronic devices. Such inertial sens。rs can be found in a limited number of 

commercial electronic devices such as cellular phones, po内able music players, 

ped。meters, game contr。llers, and portable c。mputers.

[0003] Step c。unting devices are used to m。nit。『 an individual’s daily activity 

by keeping track of the number of steps that he or she takes. Gene「ally, step c。unting

devices that utilize an inertial sens。r to measure motion t。 detect steps require the use「

to fi 「st positi。n the device in a limited set of 。rientations. In some devices, the required 

orientations are dictated t。 the user by the device. In other devices, the beginning 

orientation is not critical, s。 long as this 。rientation can be maintained. 

[0004] Step counting devices are 。由en c。nfused by m。ti。n noise expe「ienced

by the device throughout a user's daily r。utine. This n。ise causes false steps t。 be

measl』『ed and actual steps to be missed in conventi。nal step c。unting devices. 

c。nventional step counting devices also fail t。 accurately measure steps f。『 individuals

7538.P027 2 

Page 137 of 184



who walk at a slow pace. Such step counting devices can fail to operate for seniors 

and others walking at a sl。w pace. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The present invention is illustrated by way of example, and not by way 

of limitation, and can be m。「e fully underst。。d with reference to the following detailed 

description when considered in c。nnection with the f。”。wing figures: 

[0006] Figure 1 is a block diagram illustrating one emb。diment of an 

electronic device; 

[000ηFigure 2 illustrates an exemplary cadence of motion graph that 

measures time versus accelerati。n, in acc。rdance with one embodiment of the present 

invention; 

[0008] Figure 3 sh。ws a state diagram f。r the behavior 。f a system of 

monitoring human activity using an inertial sensor, in ace。rdance with one emb。diment

。f the present inventi。n;

[0009] Figure 4 illustrates a flow diagram for a method of operating an 

electronic device in sleep mode, in acc。rdance with one embodiment 。f the present 

invention; 

[0010] Figure 5 illustrates a flow diagram for a meth。d 。f operating an 

electronic device in ent叩 mode, in ace。『dance with one embodiment of the present 

inventi。n;

[0011] Figure 6 illustrates a flow diagram for a meth。d of 。perating an 

electronic device in stepping mode, in accordance with 。ne embodiment of the present 

inventi。n;

[0012] Figure 7 illustrates a flow diagram for a method of operating an 

electronic device in exit m。de, in accordance with 。ne embodiment of the present 

invention; 
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[0013] Figure 8 illustrates a fl。w diagram for a method of recognizing a step 

in ace。rdance with 。ne embodiment of the present invention, in ace。rdance with one 

embodiment of the present invention; and 

[0014] Figure 9 illustrates a flow diagram for a method of 。rienting an inertial 

sens町， in ace。rdance with 。ne embodiment of the present inventi。n.
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DETAILED DESCRIPTION 

(0015] Emb。diments of the present invention are designed to m。nitor human 

activity using an inertial senso『. In one embodiment, a dominant axis is assigned after 

determining an orientation 。f an inertial sensor. The orientation 。f the inertial sensor is 

continuously determined, and the dominant axis is updated as the orientation 。f the 

inertial sens。r changes. In one emb。diment, periodic human moti。ns are counted by 

monitoring accelerati。ns relative to the dominant axis. 

(0016] Figure 1 is a block diagram illustrating an electronic device 100, in 

accordance with one embodiment of the present invention. The electronic device 100 

in one embodiment comprises an accelerati。n measuring logic 105, a filter 120, a 

dominant axis logic 127, a step c。unting logic 130, a timer 170, and a final step count 

175. In 。neemb。diment, the electronic device 100 is a portable electronic device that 

includes one 。r more inertial sensors. The inertial sensors may measure accelerati。ns

along a single axis or multiple axes. The inertial sens。「S may measu「e linear as well as 

rotational (angular) accelerations. The electronic device 100 may be used to count 

steps or other periodic human motions. Steps may be accurately c。unted regardless of 

the placement and/or orientation of the device 。n a user. Steps may be accurately 

counted whether the electronic device 100 maintains a fixed 。rientation or changes 

。rientation during operation. The electronic device 100 may be carried in a backpack, 

pocket, purse, hand, or elsewhere, and accurate steps may still be counted. 

(001η The acceleration measuring l。gic 105 measures acceleration data at a 

sampling rate. The sampling rate may be fixed or variable. In 。ne embodiment, the 

acceleration measuring logic 105 receives a timing signal from the timer 170 in order t。
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take measurements at the sampling rate. The accelerati。n measuring logic 105 may 

be an inertial sensor. 

[0018] In one embodiment, measurement data is processed by the filter 120 

t。 rem。ve noise. The filter 120 may be implemented in hardware, software, o『 both

hardware and software. The filter 120 may include a high pass filter, a I。w pass filter, a 

bandpass filter, a bandstop filter and/or additional filters. The filter 120 may incll』de a 

digital filter and/o『 an anal。g filter. In one emb。dimer吐， a hardware digital filter includes 

at least one of a finite impulse 「esp。nse (FIR) filter and an infinite impulse resp。nse

(llR) filter. In one embodiment, an N-tap hardware digital FIR filter is used. The use of 

a hardware FIR filter may reduce power c。nsumpti。n by reducing and/or eliminating 

software digital filte「ing.

[0019] In one emb。dimer吭， the filter 120 includes multiple filters, and a 

determinati。n 。f which filters to apply to the measurement data is made based up。n an 

operating mode of the electronic device 100. In 。neemb。diment, the selection 。f

which filters t。 use is determined by the type of user activity detected. For example, a 

low pass filter may be used t。 rem。ve high frequency n。ise that would interfe『e with 

step c。unting when a user is walking. In c。ntrast, a high pass filter may be used when 

quick m。tions are to be monitored. 

[0020] Filte『ed measurement data may be passed 。n t。 the d。minant axis 

logic 127 and the step counting ｜。gic 130. In one embodiment, the d。minant axis logic 

127 includes a cadence logic 132, a rolling average logic 135, and a dominant axis 

setting logic 140. In an alte『native embodiment, more 。r fewer l。gics may be used t。

determine a d。minant axis. One embodiment 。f implementing d。minant axis 

assignment may be found in co-pending application U.S. Se『ial No. XXX, which is 

7538.P027 7 

Page 142 of 184



in corp。rated herein by reference. Alternative means 。f identifying a dominant axis may 

be used in other emb。diments.

[0021] In 。ne embodiment, the dominant axis logic 127 is used t。 determine

an 。rientation of the electronic device 100 and/or an inertial sens。r within the electronic 

device 100. In alternative embodiments，。ther logics may be used t。 determine an 

orientation of the electronic device 100. 

[0022] Referring to Figure 1, the cadence logic 132 may determine one 。r

more sample periods t。 be used by the rolling average logic 135, and may determine a 

cadence window 150 to be used by the step c。unting logic 130. In one embodiment, 

the cadence logic 135 detects a period and/or cadence of a moti。n cycle. The peri。d

and/or cadence 。f the m。tion cycle may be based upon use『 activity (e.g. 『。llerblading,

biking, running, walking, etc). 

[0023] Many types of moti。ns that are useful t。 keep track of have a periodic 

set of m。vements. Specific peri。dic human motions may be characteristic of different 

types of user activity. For example, to walk, an individual must lift a first leg, move it 

fo 『ward, plant it, then repeat the same series of moti。ns with a second leg. In contrast, 

a person rollerblading pert。rms a 「epeated sequence 。f pushing, coasting and lift。ff for 

each leg. For a particular individual, the series 。f walking moti。ns will usually occur in 

about the same am。unt of time, and the series of r。llerblading moti。ns will usually 

occur in the same amount of time. The 『epeated set of motions can be conside『ed a 

unit, and defines the motion cycle. The amount of time that it takes to complete one 

motion cycle defines the moti。n cycle’s period, and the number 。f moti。n cycles that 

occur in a given unit of time define the motion cycle’s cadence. F。『 simplicity, the term 

"step” is used in this application t。 describe the user activity being evaluated. Howeve『，
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in the context of this applicati。n, the term "step” should be taken to mean any user 

activity having a periodic set of repeated m。vements.

[0024] Figure 2 illustrates an exempla叩 motion cycle graph 201 that 

measures time versus acceleration, in acc。rdance with one emb。diment of the present 

invention. The exemplary motion-cycle graph 201 shows accelerati。n data taken with a 

single tri-axis inertial senor. The accelerati。n at a given peri。d of time is represented 

for a first axis 203, a sec。nd axis 205, and a third axis 207. In one embodiment, the 

cadence logic 135 of Figure 1 analyzes the acceleration along the first axis 203, 

sec。nd axis 205 and third axis 207 t。 detect a m。ti。n cycle. Once a motion cycle is 

detected, a period of the motion cycle is determined, and a cadence 。f the moti。n cycle 

is determined. Figure 2 shows an exempla叩 peri。d of a motion cycle 210 for the third 

axis 207, the peri。d being approximately 0.6 seconds. The same peri。d can also be 

seen t。 a lesser degree in the second axis 205 and the fi 『st axis 203. The 

corresponding cadence t。 the motion cycle is approximately one hundred moti。n cycles 

pe「 minute. ' 

[0025] In one embodiment，。nce a stepping peri。d （。『。ther motion cycle 

period) is determined, that period may be used to set the cadence window (the 

allowable time window for steps t。 occur). In 。ne embodiment, the period is updated 

after each step. The current stepping peri。d may bear。lling average 。f the stepping 

periods 。ver previ。us steps, as discussed in more detail with reference to the rolling 

average I。gic 135 of Figure 1. 

[0026] A cadence window may be used to facilitate accurate measurement 。f

a step，。『 other peri。dic human m。ti。『l. A cadence window is a window of time since a 

last step was counted that is I。。ked at to detect a new step. A cadence window may be 
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set based on the peri。d and/or cadence 。f the actual m。ti。n cycle (e.g., a stepping 

period），。n set limits, and/or on other determiners. 

[002ηRefer『ing to Figure 2, an exempla叩 ti 「st cadence wind。w 240 and 

sec。nd cadence window 255 are shown. The first cadence window 240 may be 

defined by a first cadence window minimum 230 and a first cadence window maximum 

235. The second cadence wind。w 255 may be defined by a second cadence window 

minimum 245 and a second cadence wind。w maximum 250. In 。ne embodiment, the 

cadence window minimums 230 and 245 and cadence wind。w maximums 235 and 250 

are determined by measuring lengths of time since the most recent step was c。unted.

In one emb。diment, this length of time is measured via the time「 170 。f Figure 1. In 

other embodiments, other variables may be used to set the cadence window. For 

example, cadence wind。ws may be determined by measuring cumulative amounts 。f

acceleration that have been measured since the previous step was counted. 

[0028] Returning to Figure 2, cadence wind。ws may be used to c。unt steps 

until an expected step is not enc。untered. In one embodiment, new cadence windows 

are determined periodically. In 。neemb。dimer吐， the cadence window is a dynamic 

cadence wind。w that c。ntim』ously updates as a user’s cadence changes. F。r example, 

using a dynamic cadence window, a new cadence wind。w length may be set after each 

step. (. The cadence window minimums may be determined by subtracting a value 

from the stepping peri。d, and the cadence wind。w maximums may be determined by 

adding a value to the stepping period. In one embodiment, the cadence wind。w

maximums are preset, and the cadence wind。w minimums are updated after each step 

is c。unted. In one embodiment, the cadence window minimums are preset, and the 

cadence window maximums are updated after each step is counted. In one 
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embodiment, both the cadence window minimums and cadence window maximums are 

updated when a step is c。unted. In 。neemb。dimer吐， the current cadence window 

minimum is determined by subtracting 200 ms from the current stepping cadence 

period. In 。ne embodiment, the cadence window minimum has a minimum value of 

240 ms. 

[0029] In the illustrated embodiment of Figure 2, a first step 217 is counted at 

0.65 seconds, and a sec。nd step 232 is c。unted at approximately 1.15 seconds. The 

first cadence wind。w240 。pens at approximately 0.4 seconds from the first step 217, 

and closes at approximately 0.8 seconds from the first step 217. As shown, the second 

step 232 falls within the first dynamic cadence window 240. A third step 233 falls within 

the sec。nd dynamic cadence window 255, which may have a sec。nd cadence window 

minimum 245 and sec。nd cadence window maximum 250 that are different from the 

first cadence window minimum 230 and first cadence wind。w maximum 235. The 

illustrated sec。nd cadence wind。w minimum is about 0.35 seconds from the sec。nd

step 232, and the sec。nd cadence window maximum 250 is about 0.75 sec。nds from 

the second step 232. Other cadence wind。w minimums and maximums are also 

possible. When m。tion criteria (e.g., threshold conditions) are met within a cadence 

window, a step is detected, whereas when motion criteria are met outside of the 

cadence windows no step is detected. 

[0030] If no previ。us steps have been detected, there is no cadence 

minimum, and a step may be detected at any time that moti。n criteria are met. If fewer 

than the 『equired number of steps to determine a dynamic cadence window have been 

detected, then the cadence wind。w may have a default minimum and maximum value. 

In one embodiment, the cadence wind。w has a default minimum of ar。und 325 ms and 
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a default maximum of around 1000 ms. Once en。ugh steps have been detected to 

determine a dynamic stepping cadence or pe「i。d, the cadence wind。w may be set t。

the determined stepping pe『iod plus or minus an error factor. In 。ne embodiment, a 

c。unt of between ab。ut two t。 about ten periodic human moti。ns is sufficient t。 set a 

dynamic cadence window. 

[0031] The cadence 。f any peri。dic human m。tion will generally not change 

m。re than a certain am。unt in a given time period. In one embodiment, the cadence 

wind。w may be sufficiently wide to continue counting periodic human m。tions even 

when a stepping cadence changes. In one embodiment, the cadence window is 

narr。wer, and steps may not be c。unted when a stepping cadence changes. S。 as n。t

to miss steps，。nce a new stepping cadence is detected, previ。us measurements may 

be examined to determine whether they register as steps under the new stepping 

cadence and a new cadence wind。w. Theref，。re, steps may be counted even if they 

did n。t occur in the original cadence window. The cadence window may update 

dynamically to a user’s actual cadence. Human cadences change within a kn。wn

window of rates, and so steps can be differentiated from other n。ise. This may 

ameliorate and／。r eliminate missed step counts due t。 changes in cadence. 

[0032] In one embodiment, when steps repeatedly occur at a time different 

fr。m the current stepping peri。d, a new stepping period and a new cadence window are 

set. For example, when the stepping period is 0.7 seconds, and a step occurs about 

every 0.6 seconds en。ugh times in a row, then the stepping period is changed to 0.6 

seconds and a new cadence wind。w is set based 。n the changed stepping period. 

[0033] Returning to Figure t ，。nce the stepping period is detected, the 

cadence logic 132 may set 。ne or m。re sample periods for the rolling average logic 135 
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to use based upon the stepping period. In one emb。diment, the sample period(s) are 

set such that at least 。ne sample period is approximately the length of，。r longer than, 

the stepping pe『i。d. In one emb。diment, a sample period is set such that it is a 

multiple 。f the stepping period. 

[0034] The r。lling average logic 135 creates one or more rolling averages of 

accelerations as measured by the ine而al sens。r(s）。ver the sample period(s) set by the 

cadence logic 132. The rolling averages of accelerations may be used for determining 

an orientation of the electronic device, f.。r determining th『esholds to compare 

acceleration measurements against, and/or for other purposes. In 。ne embodiment, 

the rolling average logic 135 creates a rolling average of accele「ati。ns for determining 

an o「ientati。n of the electr。nic device 100, the r。lling average having a period that is at 

least the stepping peri。d. In one embodiment, the rolling average I。gic creates a rolling 

average of accelerations f。「 determining a lower thresh。Id to c。mpare acceleration 

measurements against, the rolling average having a sample pe『iod that is at least twice 

the stepping peri。d.

[0035] The rolling average logic 135 may create 。ne or m。re r。lling averages 

。f data other than accelerations. In one emb。dimer吐， the rolling average logic 135 

creates a rolling average of stepping periods, where the rolling average is the r。lling

average time between steps. In 。ne embodiment, the rolling average of stepping 

periods is calculated over the past f。ur counted steps. The 「。lling average 。f the 

stepping periods may be used by the cadence logic 132 t。 determine a cadence 

window and a cur「ent stepping cadence. 

[0036] In 。neemb。diment, r。lling averages may be maintained in registries 

that keep track of rolling average values and the number 。f samples that were used t。
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calculate current rolling average values. When a new measurement is taken, it can be 

incorporated int。 the previous r。lling average value, and the regist叩 can than be 

updated with a new rolling average value. Alternatively, the r。lling averages may be 

maintained by buffering the measurements used to calculate the rolling averages. As 

the buffers fill ，。ldest measurement data can be discarded and replaced by new 

measl』『ement data. The measurements in the buffer can be averaged afte『 each

measurement to determine a new rolling average. 

[003ηIn one embodiment, the dominant axis se忧ing l。gic 140 determines an 

。rientati。n of the electronic device 100 and／。r the inertial sensor(s) within the electronic 

device 100. The 。『ientation may be determined based upon the rolling averages 。f

accelerations created by the rolling average logic 135. In one embodiment, once the 

orientation is determined, a dominant axis is assigned based upon the orientation. 

Determining an 。rientati。n 。f the electronic device 100 may include identifying a 

gravitational influence. The axis with the largest abs。lute rolling average may be the 

axis most influenced by gravity, which may change ove「 time (e.g. as the electronic 

device is rotated). Therefore, a new dominant axis may be assigned when the 

。rientation 。f the electronic device 100 and/o『 the inertial sensor(s) attached t。。r

embedded in the electronic device 100 changes. 

[0038] In one emb。dime时， the actual axis with the largest absolute r。lling

average 。ver the sample period is assigned as the d。minant axis. In alternative 

embodiments, the dominant axis does not c。rresp。nd to 。ne of the actual axes of the 

inertial sensor(s) in a current orientation, but rather to an axis that is defined as 

approximately aligned to gravity. In 。ne embodiment, the d。minant axis c。r『esp。nds to 

a virtual axis that is a c。mponent 。f a virtual coordinate system. In one embodiment, 
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the dominant axis setting l。gic 140 assigns the dominant axis by pe『forming a true 

gravity assessment, such as by doing trigonometric calculations 。n the actual axes 

based on the gravitational influence. In one embodiment, the dominant axis setting 

logic 140 assigns the dominant axis by compa『ing the gravitational influence to a data 

structure such as a lookup table, associative a『『ay, hash table, adjacency matrix, etc. 

[0039] Returning t。 Figure 1, the step c。unting logic 130 may include a 

measurement selecti。n logic 145, a cadence window 150, a measurement c。mparator

155, a threshold comparator 160, a step count buffer 165, and a mode l。gic 190. The 

measurement selection logic 145 may determine which measurements from the 

measurement buffer 125 to use to determine if a step has 。ccurred. In one 

embodiment, the measurement selection logic 145 may monitor accelerations relative 

to the d。minant axis, and select only those measurements with specific relati。ns t。 the

dominant axis for measu『ement. For example, only accelerations that are 

approximately parallel to the dominant axis may be selected，。r alternatively，。nly

accelerations that are approximately perpendicular t。 the d。minant axis may be 

selected. In 。ne emb。diment, the measurement selection logic 145 selects only 

measu「ements 。f acceleration data along the d。minant axis. In alternative 

embodiments, measurements of acceleration data al。ng 。the『 axes may also be used. 

In one embodiment, measurements of acceleration along only the other axes a·re used. 

[0040] Selected measurements may be forwarded t。 the measl』『ement

c。mparat。r 155 and the threshold comparator 160 to determine whether a step has 

occurred. The measurement comparator 155 may c。mpare a current measl』『ement t。

previous measurements. Based on this c。mparis。n, a current measl』「ement may 
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qua Ii句 as a step if it has met ce同ain comparison crite『ia, as discussed in more detail 

with reference to Figure 8. 

[0041] In one embodiment, a m。tion cycle graph is maintained, and the 

current measurement is compared to the moti。n cycle graph. If the m。ti。n cycle graph 

indicates that the current measurement in relati。n to preceding measurements fits the 

profile of a step, then a step may be c。unted. Othe『wise a step may not be counted. 

[0042] Returning to Figure 1, the thresh。Id comparator 160 disqualifies 

measurements from being counted as steps for failure to meet certain thresholds. In 

one emb。dimer吐， measurements must be larger than a lower thresh。Id to qualify as a 

step. In 。ne embodiment, the threshold comparator 160 compares measurements t。

an upper threshold. In 。ne embodiment，。nly a measl』「ement having a smaller 

absolute value 。f acceleration than the upper thresh。Id and a higher absolute value 

than the lower threshold is counted as a step. The upper threshold and the I。we『

threshold are discussed in more detail below with reference to Figure 8. 

[0043] In 。ne embodiment, the threshold comparator 160 and the 

measurement c。mparat。『 155 are combined into a single comparator. In 。ne

embodiment, other c。mparators may be used, such as a curve fitting c。mparat。『 or a 

sl。pe c。mparat。『．

[0044] The step count buffe『 165 keeps track of probable steps. The exact 

behavior 。f the step count buffer 165 depends on which operating mode the electronic 

device 100 is in. In 。ne embodiment, the operating mode that the electronic device is 

in is determined by the mode logic 190. In the illustrated embodiment, the mode logic 

190 is a c。mponent of the step counting logic 130. In an alternative embodiment, the 

mode logic 190 is a separate logic from the step counting logic 130. In 。ne
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embodiment，。perating modes include a n。『l-active m。de, in which periodic human 

motions are buffered, and an active m。de, in which periodic human motions are 

counted. In 。neemb。dimer吐，。perating m。des include a sleep m。de, a step counting 

mode, anent叩 m。de, and an exit m。de. Operating modes are discussed in greater 

detail below in reference to Figure 3. 

[0045] Returning to Figure 1, when the threshold comparat。r 160 and 

measurement comparator 155 both indicate that a measurement is a step, then the 

step c。unt buffer 165 is incremented by one. Depending on the m。de, when the step 

count buffe『 165 reaches a certain am。unt, the step count buffer 165 is emptied and 

the final count 175 is incremented by the amount 。f steps that were in the step count 

bu忏er 165. The number of steps that must be counted by the step c。unt bu忏er165

before they 『egister as actual steps may va叩 from one t。 ten 。r more, depending on 

the current operating m。de. The final step count 175 keeps track 。f the t。tal number 。f

steps that have occurred. In one embodiment, this data is transmitted to a server 。『

remote database. 

[0046] Figure 3 shows a state diagram for the behavi。r 300 。f a system f。r

monitoring human activity, in acc。rdance with 。neemb。diment 。f the present 

invention. The system may have multiple 。perating modes (states) that are navigated 

between by pr。cessing logic that may c。mp「ise hardware (e.g., circuitry, dedicated 

logic, programmable logic, microcode, etc.), s。ftware (such as instructi。ns run on a 

processing device), or a combination thereof. In one embodiment, behavi。「 300 is the 

behavior of the electronic device 100 。f Figure 1. 

[004η The behavi。r 300 may include four ope『ating modes for m。nitoring

human activity: a sleep m。de, anent『y mode, a stepping m。de, and an exit mode. In 
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alternative embodiments, a different number of modes may be used. In 。ne

embodiment, only w。 modes a「e used: active m。de and n。n-active mode. The active 

m。de is entered 。nee continuous steps within the cadence wind。w have been 

identified, while the non-active mode is used to「 all 。ther states. In alternative 

embodiments, multiple inactive modes and/or active m。des are used. T。 navigate

between modes, certain c。nditions must be met. The conditions may include exit 

c。nditions to「 terminating an active mode and ent叩 conditions for initiating inactive 

m。des. Each m。de may have different exit and ent叩 c。nditions.

[0048] Use of different conditions for different operating modes increases the 

reliability of the device that is m。nit。ring the human activity. For example, once an 

object (e.g., a person) is moving, they are more likely to 「emain m。ving than to st。p.

Likewise, if a pers。n is not moving, they are more likely n。t t。 move than to begin 

m。ving. These principles can be applied by requiring more stringent conditions to be 

met to「 a device t。 initiate a walking (stepping) mode than to continue the walking 

m。de. The diffe『ent modes may each have rules that reflect what is more likely to 

happen for subsequent measurements. This may reduce 。r eliminate the number 。f

unc。unted steps and/or false step c。unts.

[0049] Referring to Figure 3, modes 300 in 。ne embodiment include a sleep 

mode 305, an entry m。de 315, a stepping mode 325, and an exit mode 335. In one 

embodiment, the power level 。f the system or device is linked to these modes. 

[0050] The first mode initiated is the sleep m。de 305. When no activity 

(accelerati。n) is detected, the system remains in sleep mode 305. When acceleration 

is detected, an entry m。de 315 is initiated. 
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[0051] Once in entry m。de 315, acceleration may be monitored t。 detect

steps. When N steps are detected in appropriate cadence windows, a stepping mode 

325 is initiated. If N steps are not detected within a peri。d of time, sleep mode is 

reinitiated. In 。neemb。dime时， sleep mode is only initiated if no motion is detected. 

[0052] Once in stepping m。de 325, accelerati。n data is monit。red to count 

steps acc。rding to a predefined set of rules or m。tion criteria. According t。。ne 。f

these criteria, steps are expected t。。ccur within a set interval (e.g., within a cadence 

wind。w). When a step is counted within the set interval, then the stepping m。de 325 is 

c。ntinued. When a step is not detected within the set interval, an expected step has 

n。t occurred, and an exit mode 335 is initiated. 

[0053] In exit mode 335, processing logic determines whether a 

predetermined number of steps (X) are detected at a pa同icular cadence. The 

predetermined number of steps X may be the same as，。r different from, the number 。f

steps N. When X steps are detected in a cadence, stepping mode 325 is reinitiated. 

When X steps are not detected within a peri。d of time, ent叩 mode 315 is reinitiated. 

[0054] Figure 4 illustrates a fl。w diagram for a meth。d 400 。f operating an 

electronic device in sleep mode, in accordance with one embodiment of the present 

inventi。『1. In one embodiment, meth。d 400 c。「『esp。nds t。 the sleep mode 305 。f

Figure 3. In 。neemb。diment, the method 400 may begin when no relevant 

accelerati。n has been detected for a p『edete「mined time interval，。r when n。 steps

have been detected for a predetermined time inte 『val. In one embodiment, when no 

accelerati。n ab。ve a thresh。Id value is detected for a set peri。d of time, the sleep 

function is initiated. In an。the「 emb。dime时， when a motion signature indicative 。f an 

activity that d。es not need t。 be monit。red is detected, the sleep function is initiated. 
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For example, when the motion signature of driving is detected, the sleep function may 

be initiated. The time period that elapses before the sleep mode is initiated may be a 

fixed value，。r it may be adjusted automatically by processing logic 。r based on user 

input (e.g. in response to a use『 selecti。n of desired ba忧e叩 longevity verses desi『ed

performance，。r based on the last measured cadence wind。w).

[0055] Referring to Figure 4, meth。d 400 begins with setting a sleep m。de

sampling rate (block 405). In one embodiment, a low sampling rate is set. This 

reduces power consumpti。n and pr。longs ba忧ery life. In one embodiment, the sleep 

mode sampling rate is a fixed value. In alte『native embodiments, the sleep mode 

sampling rate can be modified automatically by processing logic based 。n ce『tain

C「iteria such as time of day, user behavior pa忧erns, etc., or based on user input. 

[0056] In 。ne embodiment, a sampling function is peri。dically executed in 

sleep m。de, wherein the sampling function samples acceleration data at a set sampling 

rate for a set time peri。d. F。r example, the sampling function may be executed eve叩

ten seconds for a duration of 。ne second, and a sampling rate of fifty measurements 

per second may be set for that one sec。nd of 。peration. In one embodiment, the 

sampling functi。n repeats at a relatively slow rate (e.g. ，。nce eve叩 10 sec。nds), and 

the sampling rate within the sampling function is relatively high (e.g., 50 Hz). The 

sampling functi。n may be used to detect unwanted motion signatures，。rt。 maintain a 

device in low p。wer sleep mode, for example, while a user is driving in a car. . 

[005ηIn 。ne embodiment, the sleep mode sampling 「ate is set to zero. The 

sleep m。de may be set to zero, for example, when an inertial sensor has 'ine『1ial

wakeup’ functionality. Inertial wakeup functionality enables processing l。gic to switch 

from sleep mode to entry mode when an acceleration exceeding a set thresh。Id is 
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detected. The inertial wakeup may be used to simultaneously exit sleep mode and 

power-up additi。nal functionality. 

[0058] At block 410, measurements of acceleration data are taken. At block 

4丁 5, processing logic determines whether 。rn。t relevant acceleration is detected. 

Relevant acceleration includes acceleration that meets certain relevancy criteria. In 

。ne embodiment, the relevancy criteria include a lower thresh。Id and an upper 

threshold. In alternative embodiments, other relevancy criteria may also be used, such 

as a requirement that accelerati。n be c。ntinu。usly measured for a preset time period. 

[0059] When no relevant acceleration is detected, or when the 'inertial 

wakeup’ pin has n。t triggered (for inertial sensors having ‘ine叫ial wakeup functi。nality’），

sleep mode continues, and further measurements of acceleration data are taken at the 

set sleep m。de sampling rate (block 410). When accele「ation is detected, sleep mode 

is terminated and entry m。de is initiated (bl。ck 420). In one emb。diment, the 

acceleration that is detected and its rate 。f change must meet certain criteria to 

terminate sleep mode. 

[0060] Figure 5 illustrates a flow diagram for a meth。d 500 。f operating an 

electronic device in entry mode, in accordance with one emb。diment of the present 

invention. In one emb。dimer吭， method 500 corresponds t。 the ent叩 mode 315 。f

Figure 3. The ent叩 mode may be initiated when a user first begins an activity in which 

steps may be detected. In one emb。dimer吐， the meth。d 500 begins when any relevant 

acceleration is detected. In one emb。dimer吐， entry mode is initiated when a 

measurement of acceleration that meets certain criteria has been detected. In 。ne

embodiment, meth。d 500 is initiated when a sleep mode is terminated. 
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[0061] Referring t。 Figure 5, method 500 begins by se忧ing the sampling rate 

to a stepping sampling rate (block 504). The stepping sampling rate is set t。 facilitate

accurate measurements of steps, and may be a fixed or a dynamically variable rate. A 

variable sampling rate may automatically adjust depending 。n a period 。f a detected 

stepping cadence, may be user adjusted, may adjust based 。n applications being run 

by processing logic, or by 。the「 means. The stepping sampling rate may be set t。

anywhere between about 10 and ab。ut 200 Hz. In 。ne embodiment, the stepping 

sampling rate is set t。 ab。ut 15 t。 40 Hz. 

[0062] At block 510, a first step is rec。gnized. Since no previous steps have 

been measured, and there is no cadence window, the first step may be recognized at 

any time. Once a first step is recognized, a default cadence wind。w is set (block 514). 

The default cadence window may have a minimum and maximum such that steps will 

be counted for m。st or all possible stepping cadences, whether a user is walking sl。wly

or sprinting. In 。ne embodiment, the default cadence wind。w has a minimum of ar。und

325 ms and a maximum 。f ar。und 1000 ms. 

[0063] In one emb。diment, an initial default value is set wide en。ugh t。

accomm。date all users, and is then dynamically adjusted to match the specific user in 

question. Processing logic may 'learn’(adapt t。） a particular use『， and may become 

m。re accurate as steps are counted. Processing logic that has the ability t。 learn or 

adapt to different users may create an individualized profile for each user. Multiple 

pr。files may also be created f。『 each user, the different profiles reflecting different user 

activity. For example, a first profile might be c「eated for a user’s running and a second 

profile may be created for a user’s walking. Processing logic may switch between 

different profiles aut。matically，。『 manually based 。n user input. In one embodiment, 
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processing l。gic compares a cur『ent cadence and/or motion cycle pattern to stored 

profiles. When a current cadence or moti。n cycle pa忧ern matches that of a st。red

profile, that profile is activated. 

[0064] At block 520, a buffered step count is set to one. At block 524, 

processing logic determines whether an additional step is recognized. An additional 

step may be recognized if a pa同icular measurement of acceleration meets all the 

necessa叩 criteria. One embodiment of these criteria is discussed below with reference 

to Figure 8. 

[0065] Returning t。 Figure 5, if an additional step is rec。gnized, meth。d 500 

continues t。 block 560. If n。 additional steps are recognized, then processing I。gic

determines whether the time is still within the cadence window (block 530). If the「e is 

still time within the cadence window, the process returns t。 block 524. If the cadence 

wind。w has closed, then the buffered step count is reset to ze『o (block 534). The 

process then continues to block 540. 

[0066] At block 540, processing logic determines whether any relevant 

acceleration is detected. If no relevant acceleration is detected, then sleep mode is 

initiated (bl。ck 544). If some relevant acceleration is detected, then processing logic 

returns to bl。ck 510 t。 await rec。gnition 。f another first step. If at block 540 an 

additional step was recognized, the process continues t。 block 560. 

[006ηAt block 560, an additional step is added to the buffered step count. 

Processing logic then checks whether there a『e M c。unts in the buffered step count 

(bl。ck 564). In one emb。diment, M is an integer value between ab。ut 4 and 10. If 

there are not at least M steps in the buffered step count, then the process returns t。

block 524. 
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[0068] If the buffered step c。unt is equal to or greater than M, then the 

processing logic checks whether the cadence window is set t。 the default (bl。ck 570). 

If the cadence wind。w is still set to the default then a new cadence wind。w is set 

(block 574) based on a stepping cadence of the M steps measured. The process then 

returns to block 524. If the cadence wind。w is not set to the default, then processing 

logic c。ntim』es t。 block 580. In an alternative emb。dimer吐， once there are M steps in 

the buffered step count, the cadence window may be adjusted for each additional step 

that is rec。gnized.

[0069] At block 580, processing logic checks whether there are N steps in the 

buffered step count (bl。ck 580), where N may be an integer value greater than M. 

When there are not yet N steps in the buffered step c。unt, the process returns t。 block

524 to continue in ent叩 m。de. When the number of steps in the buffered step count 

reaches N, the buffered steps are added to an actual 。r final step c。unt, and a stepping 

mode is entered into (bl。ck 584). 

(0070] Figure 6 illustrates a fl。w diagram for a method 600 。f operating an 

electronic device in stepping mode, in accordance with one emb。diment of the present 

invention. In 。ne embodiment, method 600 corresponds to the stepping mode 325 。f

Figure 3. The stepping mode may be initiated when a use「 has been walking long 

en。ugh for a buffered step count t。 fill. In one embodiment, method 600 is initiated 

when an entry m。de is terminated, and／。r when an exit m。de is terminated. 

(0071] Refer『ing to Figure 6, method 600 begins by setting a cadence 

window (block 610). The cadence window may be set based on previous measurement 

data. In one embodiment, the cadence window is set based on a r。lling average of 

stepping periods. In one embodiment, the cadence window may be identical to the 
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cadence window used during entry m。de. Once the cadence wind。w is set, 

measurement data is checked to determine whether an additional step is recognized 

(block 615). If an additional step is recognized, then it is added to the final or actual 

step count (bl。ck 620). If n。 additional step is recognized, then processing logic 

determines whether the current measurement was taken within the cadence window 

(block 625). If the cadence window has not elapsed, the process returns t。 block 615. 

If the cadence window has elapsed, then an expected step was not counted, and an 

exit mode is initiated (block 630). 

[0072] Figure 7 illustrates a fl。w diagram for a method 700 。f operating an 

electronic device in exit mode, in accordance with 。ne embodiment of the present 

invention. In 。ne embodiment, meth。d 700 corresp。nds t。 the exit mode 335 。f

Figure 3. The exit mode may be entered into when an expected step is not identified in 

stepping mode. 

[0073] In one embodiment, the 「equirement(s) for changing from exit mode t。

stepping m。de are less strict than the requirement(s) for switching from ent叩 mode to 

stepping m。de. Processing logic may assume that when a user has recently taken a 

step, the user ism。st likely t。 take an。ther step. Pr。cessing logic may also assume 

that if a user has not just taken a step, it is most likely that they will not take one. These 

assumptions may be implemented by imposing more stringent requi「ements to switch 

from ent『y mode to stepping mode than to change fr。m exit mode to stepping mode. 

[0074] An expected step may not be identified, for example, when a user 

stops walking, when ext「ane。us movements such as gestures are made that interfere 

with the step count，。r when a device 。rientation is changed as a step occurs. In 。ne
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embodiment, the exit mode assumes that a step has been missed, so that if the exit 

mode dete「mines that a user is still walking, the 。riginally unc。unted step is not missed. 

[0075] The process begins by initiating a step timer (bl。ck 705). The step 

timer measures the am。unt of time that has passed since a step has been identified. In 

。ne embodiment, the step timer is a c。untd。wn timer that terminates exit mode when 

the timer reaches zero. In one embodiment, the step timer sta『ts counting when a 

cadence wind。w minimum is reached, and stops counting when a cadence wind。w

maximum is reached. In an alternative embodiment, the step timer starts counting as 

soon as the exit m。de is initiated, and stops counting when a cadence wind。w

maximum is reached. In one embodiment, the step timer starts counting at 240 ms 

from the time that the expected step should have occurred. 

[0076] At block 710, a step is added to a buffered step c。unt. At bl。ck 715, 

processing logic determines whether the buffered step count is equal to X, where x 。f

the numbe「。f identified steps in exit mode. In one emb。dimer吐， X is between 3 and 8. 

If the buffered step c。unt is equal to X, then the buffered steps are added to the actual 

step count and stepping m。de is reinitiated (block 720). If the buffered step count is 

not equal to X, then processing logic proceeds to bl。ck 725. 

[0077] At bl。ck 725, processing logic determines whether the step timer has 

timed out (allotted time has elapsed). In one embodiment, the step timer times out 

when no steps are counted within a cadence wind。w. In one embodiment, the step 

timer times 。ut when no steps are counted in two or more cadence windows. If the 

all。tted time has elapsed, then the buffered step count is cleared, and entry mode is 

initiated (block 730). If the allotted time has not elapsed, then processing I。gic

determines whether an additional step is recognized (block 735). If a step is 
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recognized, then the step timer is reset (bl。ck 705), the buffered step c。unt is 

incremented by one (block 710), and on the pr。cess continues t。 bl。ck 715. If a step is 

not recognized, then processing logic returns to block 725 t。 determine whether the 

step timer has elapsed. In an alternative embodiment, the step time『 is n。t reset when 

an additi。nal step is rec。gnized, and the buffered step count must 『each X in the time 

initially all。tted by the step timer. In that instance, the step timer is set at greater than X 

times the cadence wind。w.

[0078] Figure 8 illustrates a fl。w diagram for a method 800 of recognizing a step, 

in acco『dance with 。neemb。diment of the present invention. In one emb。dimer吭，

method 800 may be executed by blocks 510 and 524 of Figure 5, bl。ck 615 。f Figure 

6 and bl。ck 735 。f Figure 7. In one emb。diment, method 800 is performed by 

elect「onic device 100 。f Figure 1. 

[0079] Referring to Figure 8, meth。d 800 begins with measurements of 

acceleration data being taken (block 805). Measurements are taken acc。rding to a 

sampling rate, which may va叩 fr。m ab。ut one measurement per second to many 

measurements a second, depending 。n the operating mode being used. 

[0080] At processing block 810, in one embodiment measurements are 

filtered. Measurements can be filtered to remove high frequency data and/or low 

frequency data. In 。neemb。diment, what data to filte「 depends on the type 。f user 

activity detected. At processing bl。ck 812, in one emb。diment the inertial sensor is 

oriented by assigning a d。minant axis. Assigning a d。minant axis may include 

calculating r。lling averages of acceleration and assigning the d。minant axis based on 

the rolling averages of accelerati。n.
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[0081] At block 815, pr。cessing logic determines whethe「 a measurement is 

within a cadence window. If the measurement is n。t within a cadence wind。w, then n。

step may be rec。gnized 。r counted for that measurement (bl。ck 840). If the 

measurement is within the cadence window, the process continues t。 block 820. 

[0082] At block 820, processing logic determines whether acceleration along 

the dominant axis is greate『 than a lower thresh。Id. If the measurement is not greater 

than the lower thresh。Id, n。 step may be recognized or counted for that measurement 

(block 840). If the measurement is greate「 than the lower thresh。Id, the processing 

logic continues t。 block 825. 

[0083] In one emb。diment, the measurement may qualify as a step if it is the 

first measurement that cr。sses the l。wer thresh。Id. In an alternative embodiment, the 

measurement with the greatest acceleration within a cadence window (e.g. a peak) may 

be counted as a step. 

[0084] The I。wer threshold may be based on a rolling average 。f

accelerations as determined by the r。lling average logic 135 of Figure 1. In one 

embodiment, the r。lling average of accelerati。ns that is used to set the lower threshold 

has a sample period that is about twice the stepping peri。d. In alternative 

embodiments, other sample peri。ds are used f。r the rolling average. 

[0085] In 。neemb。dimer吭， the lower threshold is set such that an abs。lute

value of a measurement must exceed an abs。lute value of the rolling average to be 

counted as a step. Multiple ｜。werthresh。Ids may be set, and a current measurement 

may be compared to one or m。re 。f the lower thresh。Ids depending 。n 。perating

conditions. For example, a negative lower thresh。Id may be used if acceleration is 

detected in a negative directi。n (e.g., when device is upside down), and a positive lower 
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threshold may be used if accelerati。n is detected in a positive direction (e.g., device is 

right-side up). In 。ne embodiment, abs。lute values may be used. 

[0086] In 。ne embodiment, the measurement must exceed the rolling average 

by a set margin. The margin may be set automatically by pr。cessing logic，。r it may 

va叩 based on the 。rientati。n of the electronic device 。『 inertial sensor(s}, user input, 

and/or other criteria. 

[008ηIn one embodiment, the lower threshold is adjusted based on an 

。「ientation of the electronic device and/or an orientation of the inertial sens。r(s) within 

the electronic device. If an axis is closely aligned with gravity, a first threshold may be 

used. If n。 axes are closely aligned to gravity，。ther thresh。Ids may be used. In one 

embodiment, a va『iable threshold is used, the va『iable threshold having a larger value 

when an axis is closely aligned to gravity, and progressively I。wer values as an axis 

most closely aligned with gravity is moved out of line with gravity. The variable 

thresh。Id can be implemented using a data structure (e.g., a I。。kup table, hash tab怡，

adjacency matrix, etc.), c。mparison to a virtual axis，。『 by pe斤。rming trigonometric 

calculations. 

[0088] At bl。ck 825, processing logic determines whether acceleration along 

the dominant axis is g「eater than previous measurements. In one emb。dimer吭，

acceleration along the d。minant axis for a present measurement is compared t。 the

previous 1 to 4 measurements. 

[0089] In 。neemb。diment, the absolute value 。f the present measurement is 

compared to the abs。lute value of the previ。us measurement or measurements. By 

comparing the abs。lute value of acceleration al。ng the d。minant axis t。 previous

abs。lute value(s）。f accelerati。n, processing l。gic may determine whether the 
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acceleration of a user is moving away from the influence of gravity (e.g. whethe「 a

person is lifting a foot from the ground rather than planting it 。n the ground). In one 

embodiment, a measurement qualifies as a step when it reflects that the acceleration 。f

a user is moving away from gravity. Alternatively, a current measurement may qualify 

as a step if it has an abs。lute value that is less than abs。lute values of the previ。us

measurements, indicating that the acceleration of a user is moving towards gravity. 

[0090] If the absolute value 。f the current measurement is not greater than 

the absolute values 。f the measurements compared t。， then no step may be 

rec。gnized 。r c。unted f。『 that measurement (bl。ck 840). If the absolute value of the 

measurement is greater than the abs。lute values of previ。us measurements, then the 

process continues to block 830. 

[0091] At bl。ck 830, pr。cessing logic determines whether acceleration for a 

particular measurement is I。wer than an upper threshold. In one embodiment, only 

acceleration along the dominant axis is compared t。 the uppe『 threshold. In one 

emb。diment, accelerations along all axes are compared to the upper threshold. If the 

current measurement is n。t lower than the upper thresh。Id, then no step may be 

recognized 。r c。unted fo「 that measurement (block 840). If the measurement is lower 

than the upper threshold, then a step may be counted (bl。ck 835). The upper threshold 

may be set t。 prevent sudden accelerations such as taps from being counted as steps. 

[0092] Blocks 815, 820, 825 and 830 show four criteria that may be used to 

accurately determine whether user has walked or run one step. These crite「ia may be 

dynamic m。tion criteria that are updated c。ntinu。usly as current c。nditions change 

(e.g., as an ine『tial sens。r changes orientation, as a user changes cadence, etc.). 
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Alternatively, these criteria may be static criteria that are preset, or criteria that may be 

changed thr。ugh user input. 

[0093] As n。ted above, though emb。diments of the present invention are 

described in reference to steps, the present invention equally applies t。。ther peri。dic

human motions. Other criteria may als。 be used in addition t。，。『 in place of, those 

listed ab。ve. These criteria may reduce or eliminate the number of false steps c。unted

and/or the number of missed steps. Examples 。f other criteria include specific rates of 

change in accelerati。n between measurements, specific shapes and/or sharpness of 

acceleration peaks for motion cycles, particular amplitudes of periodic human motions, 

etc. These and other criteria may be applied to emb。diments of the present inventi。『1.

[0094] Figure 9 illustrates a flow diagram for one embodiment 。f a method 

900 。f o『ienting an inertial sensor. In one emb。dimer吐， the method 900 is executed by 

block 812 of Figure 8. 

[0095] Referring to Figure 9, method 900 begins with detecting a stepping 

peri。d (bl。ck 910). In one emb。diment, the method 900 may begin by detecting a 

stepping cadence. At block 915, rolling averages 。f accelerations a『e created. The 

rolling averages 。f accelerati。ns may be created based 。n the stepping period （。r

stepping cadence). In 。ne embodiment, multiple r。lling averages of accelerations are 

created. 

[0096] At block 920, a d。minant axis is assigned. In one embodiment, the 

dominant axis is assigned after identifying a gravitati。nal influence. The gravitational 

influence may be identified by calculating t。tal acceleration based upon the 

accelerati。n on each axis. In one embodiment, the percentage of the total acceleration 
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can then be assigned to each axis and an approximate device orientation can be 

determined. 

[009η In the foregoing description, numer。us specific details have been set 

forth such as examples 。f specific systems, languages, c。mponents, etc. in order to 

provide a thor。ugh understanding of the present invention. It will be apparent, 

however, t。。ne skilled in the a叫 that these specific details need n。t be employed to 

practice the present inventi。n. In other instances, well kn。wn materials or methods 

have not been described in detail in 。rder to av。id unnecessarily 。bscuring the present 

invention. 

[0098] The present inventi。n may be p~斤。「med by hardware components 。r

may be embodied in machine-executable instructi。ns, which may be used to cause a 

general-purp。se 。r special-purpose process。r programmed with the instructions t。

perform the meth。d described above. Alternatively, the method may be performed by a 

combination of hardware and s。ftware.

[0099] The present invention may be provided as a computer program 

pr。duct，。r so仕ware, that may include a machine-readable medium having stored 

thereon instructions, which may be used to program a computer system （。r other 

electronic devices) to perf，。rm a process acc。「ding to the p『esent inventi。n. The 

machine-readable medium may include, but is not limited to, floppy diskettes，。ptical

disks, CD-ROMs, and magneto－。ptical disks, ROMs, RAMs, EPROMs, EEPROMs, 

magnetic 。r optical cards, flash mem。印， or 。ther type of media or machine-readable 

mediums suitable for st。ring electronic instructi。ns.

[00100] In the foreg。ing specification, the inventi。n has been described with 

reference to specific exempla叩 emb。diments thereof. It will, h。wever, be evident that 
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va『ious modificati。ns and changes may be made the「eto without departing from the 

broader spirit and scope 。f the invention as set f。叫h in the appended claims. The 

specification and drawings are, ace。rdingly, to be regarded in an illustrative rather than 

a restrictive sense. 
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CLAIMS 

What is claimed is: 

1. A meth。d 。f monitoring human activity using an inertial sensor, comprising: 

c。ntinuously determining an 。rientation of the inertial sens。r;

assigning a dominant axis; 

updating the d。minant axis as the 。rientation of the inertial sens。r changes; and 

counting periodic human m。tions by monit。ring accelerations 『elative t。 the

dominant axis. 

2. The method of claim 1, further c。mprising:

using acceleration measurements al。ng only the d。minant axis t。 count steps. 

3. The meth。d of claim 1, further c。mprising:

maintaining a cadence wind。w, wherein the cadence window is c。ntinuously

updated as an actual cadence changes; and 

counting a periodic human motion when an accelerati。n measurement that 

meets m。ti。n criteria is within the cadence wind。w.

4. The method of claim 3, wherein at least one of the m。tion criteria is a dynamic 

motion criterion, the dynamic moti。n criterion being continu。usly updated to reflect 

current c。nditi。ns.
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5. The method of claim 4, wherein the dynamic motion criteria includes at least a 

｜。wer thresh。Id, wherein the lower threshold is adjusted based 。n at least 。ne of a 

rolling average of accelerati。ns and the 。rientation of the inertial sensor. 

6. A meth。d 。f monitoring human activity using an inertial sensor, c。mprising:

running a device that includes the inertial sensor in a n。『l-active mode, in which 

periodic human m。ti。ns are buffered; 

switching the device fr。m the non-active mode t。 an active mode, afte『

identifying a numbe「 of pe「iodic human m。tions within appropriate cadence windows; 

and 

during the active mode, c。unting each 。f the peri。dic human moti。ns to enable 

the m。nitoring of human activity. 

7. The method of claim 6, wherein running the device in a non-active m。de

comprises running the device in one of an exit mode and an entry mode. 

8. The method of claim 7, wherein: 

a requirement for switching the device fr。m the exit mode to the active m。de is 

lower than a 『equirement for switching the device from the ent叩 m。de t。 the active 

mode. 
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9. The meth。d of claim 6, further comprising: 

switching the device from the active mode to the n。『l-active mode when a 

number 。f expected peri。dic human motions are n。t identified in the appropriate 

cadence wind。ws.

10. The meth。d of claim 6, further comprising: 

switching from a sleep mode t。 the non-active mode of operation when an 

accele『ation is detected. 

11. An inertial sensor based device, c。mprising:

a d。minant axis logic, to continuously determine an orientati。n 。f a device, to 

assign a d。minant axis, and t。 update the d。minant axis as the 。rientati。n of the 

device changes; and 

a counting logic to c。unt peri。dic human m。tions by monit。ring accelerations 

relative to the dominant axis. 

12. The device of claim 11, wherein: 

The counting logic uses accelerati。n measurements along 。nly the dominant 

axis t。 count steps. 

13. The device of claim 11, fu『ther c。mp rising: 

a cadence logic t。 c。ntinuously update a dynamic cadence wind。w; and 

the counting logic t。 c。unt ape『iodic human m。tion when an acceleration 

measurement that meets motion criteria is taken within the cadence wind。w.
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14. The device of claim 11, fu 『ther comprising: 

a c。mparato『， to compare measurements of acceleration to dynamic moti。n

criteria, the dynamic motion criteria being c。ntinuously updated t。 reflect current 

conditi。ns; and 

the counting logic to count a periodic human motion when the measurements of 

accelerati。n satisfy the dynamic moti。n criteria. 

15. A device including an ine「tial sensor, comprising: 

a c。unting logic, to identify and count periodic human m。tions;

a m。de I。gic, to switch the device fr。m a non-active mode to an active m。de

after a number 。f periodic human motions are detected within appropriate cadence 

windows by the counting logic; and 

a buffer, t。 buffer periodic human m。tions when the device is in the n。n-active

mode. 

16. The device 。f claim 15, whe『ein the n。『1-active mode c。mprises 。ne 。f an exit 

mode and an entry mode. 

17. The device of claim 16, wherein: 

a requirement for the mode logic to switch the device fr。m the exit mode to the 

active mode is lower than a requirement for the mode ｜。gic to switch the device from 

the ent叩 m。de to the active mode. 
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18. The device of claim 15, wherein: 

the m。de logic to switc~ the device from the active m。de to the non-active m。de

when a number of expected periodic human moti。ns are not identified in the 

appropriate cadence windows. 

19. The device 。f claim 15, further c。mp rising: 

a cadence logic, to set the appropriate cadence wind。ws.

20. The device of claim 19, wherein the cadence l。gic adjusts the cadence windows 

based on a measured cadence associated with the peri。dic human motion. 
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ABSTRACT 

A method for m。nit。ring human activity using an inertial sens。「 includes

continuously determining an orientation of the inertial sens。r, assigning a d。minant

axis, updating the d。minant axis as the 。rientation of the ine『tial sens。r changes, and 

counting periodic human m。tions by monitoring accelerations relative t。 the dominant 

axis. 
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