Case 1:17-cv-10648-LTS Document 3 Filed 04/17/17 Page 1 of 1

AQO 120 (Rev. 08/10%

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

Mail Stop 8
Birector of the U.S. Patent and Trademark Office
P.G. Box 1450
Alexandria, VA 22313-1450

TO:

In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has besn

filed in the U.S. Disirict Court

District of Massachu

sells on the following

] Trademarks or [ Patents. ([ the patent action invelves 35 U.S.C. § 202.);
DOCKET NO. DATE FILED U8, DISTRICT COURT

1:17-cv-10648

4/17/2017

District of Massachusetis

PLAINTIFF

iRobhot Corporation

DEFENDANT

The Black & Decker Corporation; Black & Decker (U.S)
inc.; and Shenzhen Silver Star Intelligent Technology

Co., Lid.
PATENT OR DATE OF PATENT . VD AT RADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!
1 7,155,308 12/26/2008 iRobot Corporation
2 8,474,080 71272013 iRobot Corporation
3 6,809,480 10/26/2004 iRobot Corporation
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [ Answer 1 Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT . T D AT RADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!
i
b
4
5

in the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/UDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector

{opy 2—Upon filing document adding patent(s), raail this copy o Birector

1

Copy 4

Copy 3—Upon termbaation of action, mail this copy to Birector

...... Case file copy

iROBOT 2001
Shenzhen Zhiyi Technology v. iRobot
IPR2017-02061



Case 1:17-cv-10651-LTS Document 3 Filed 04/17/17 Page 1 of 1

AQ 120 (Rev. 08/10%

TO: Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
B.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court District of Massachuseils on the following
] Trademarks or W Patents.  ( [ the patent action involves 35 U.S.C. § 292.)%
DOCKET NO. DATE FILED U8, DISTRICT COURT
1:17-Cv-10651 41712017 District of Massachusetlis

PLAINTIFF DEFENDANT

iRobhot Corporation bObsweep, Inc.; bObsweep USA; and Shenzhen Silver

Star intelligent Technology Co., Lid.
PATENT OR DATE OF PATENT T DR (1 B ATER RADEMARK
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EM:

1 8,038,233 5/26/20315 iRobot Corporation

2 8,474,080 Ti212013 iRobot Corporagtion

3 6,809,480 10/26/2004 iRobot Corporation

4 7,155,308 12/26/2008 iRobot Corporation

5

In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment O Answer 1 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . = 0D ATEN R ADEMARK
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEMA

1

7

3

4

5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon intiation of action, mail this copy to Birector  Copy 3—Upon termeination of action, mail this copy to Birector
Copy 2— pon filing document adding patent(s), xaail thic copy to Birector Copy 4—Case file copy



Case 1:17-cv-10649-LTS Document 2 Filed 04/17/17 Page 1 of 1

AQ 120 (Rev. 08/10%

TO: Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
B.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court District of Massachuseils on the following
] Trademarks or W Patents.  ( [ the patent action involves 35 U.S.C. § 292.)%
DOCKET NO. DATE FILED U8, DISTRICT COURT
1:17-Cv-10649 41712017 District of Massachusetlis
PLAINTIFF DEFENDANT
iRobhot Corporation Bissell Homecare, Inc.; Matsutek Enterprises Co., Lid.
PATENT OR DATE OF PATENT T DR (1 B ATER RADEMARE
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EM:
1 8,038,233 5/26/20315 iRobot Corporation
2 8,474,080 Ti212013 iRobot Corporagtion
3 8,800,553 12/3/2043 iRobot Corporation
4 8,809,490 10/26/2004 iRobot Corporation
5 7,155,308 12/26/20086 iRobot Corporation
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment O Answer 1 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . = 0D ATEN D ATV -
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
7
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon intiation of action, mail this copy to Birector  Copy 3—Upon termeination of action, mail this copy to Birector
Copy 2— pon filing document adding patent(s), xaail thic copy to Birector Copy 4—Case file copy



Case 1:17-cv-10652-LTS Document 3

AL 120 {Rev, DEIH

Filed 04/17/17 Page 1 of 1

Aadl Beop &

PBirector of e U8
PO, Box 1438

Adexendris, VA 3231314538

. Paient and Trademark Office

REPORY ON THE
FILING OR BETERMINATION DYV AN
ACTION REGARBING APATENTOR
TRADEMARK

I ":'sag;lim'ss: with 353 TL3.C § 290 andior IS ULSLD §
District of Massachuseils

filed i the TS, Thstoet Cowt

il

15 your are hereby advised thet 2 sonet action has been

on the fallowiag

Fatenits,

¢ {3 the patent action wvadves 3380 § 2

2923

e

DOCKEET NG,
1:16-cv-10652

DATEFILED
&TIINT

L8, DISTRICT COURT_
Digtrict of Massachuseils

PLAINTEY

iRohot Corporaticen

Shenzhen ZhiYi Technology Co., Lid. dibva ilLife

FATENT DR
TRADEMARK N

TIATE OF PATENT
OF TRATEMARK

HOLDER OF PATENT OF THADEMAR

==

038233

iRobot Coporation

2 8474480 TI22MM3 iRobod Corporation
1 8,800,553 1IN iRobot Corporation

4 6808480 1O/ZB2004

iRobot Corporation

12/28/2006

s 7155308

iRabot Curporation

& 9486924 i1 f{‘s'%:"‘-}(}lé

iRobot Corporation

wwitg patent{s) trademard(s} bave been included:

DATE IMCLUDEDR INCLUDEDR BY

T} Amewduent

§

Il Saswer {1 Croas Ralt {1 Giher Pleading

PATENT OR TATE OF PATENT .
HOLDER OF PATENT OR TRADEMARK
TE ADEMARK O TRATEMARK HOLDER OF PATENT OR TRADEMARE
5
‘."g_
he
In the above—cntitled case, the folloswving desision hes been rendeved or judgement tssuad:
DECISION T IDGEMENT
CLERE {BYY DEPUTY CLERK DATE

Copy I—Upon iaitstion of avtiow, wmadl this sopy s Director

CUnpy 2—Upen fiing document adding patent(s), neadl this exupy

Capy 3»-—-—-"{_7§30u terminsntion of astion, mail this capy to Bivectsr

ta Divectnr  Cspy 3—ase fle copy




Case 1:17-cv-10647-LTS Document 3 Filed 04/17/17 Page 1 of 1

AL 120 {Rev, DEIH

Niail Stop 8 REPORYT ON THE
Birector of the U.S. Paient and Trademark (ffice FILING OR DETERMINATION OF AN
P.0O3. Box 1458 AUCTION REGARBING APATEXNTOR
Adexsudris, V4 323131350 TRADEMARXK

T

In Complirnee with 35 U03.C § 290 andior IR ULGLD § 1115 you are herehy advised thet 3 conet action has been

5. Bustoet Count Disirict of Massachuseils o the following

fled w e
e 3 - PP . [
{3 Trademarks or 0 Baterws. {3 the patent action dfovabhves 351180 § 202k

DOUEET KOG, DATEFILER S DISTRICT CoURY
117 -ow- 10647 TFIANT Digtrie! of Massachusetls
Hoover Inc; Roval Appliance Manufacturing Co. Inc. dfbia

iRobot Corporation TTI Floor Care North America, Inc,; Shenzhen Silver Star
Intelligent Technology Co., Lid,; Suzhou Real Power Electric
Appliance Co., Lid.

FATENT DR TIATE OF PATENT
TRADEMARK N OR TRATEM

HOLDER OF PATENT OF THADEMARK

i RI38.233 5262015 iRobot Corporstion

2 84740480 TiZR23 iRobot Corporation
1 8,800,553 1R iRobot Corporation

4 B 838483 Y0267 2004 iRobot Comporation

s 7,185.308 12/26/2008 iRobot Cotporation
6 9,486,904 11708/2016 iRobot Corporation

In the sbove—antitled rase, the following patent(s) trademards} have been included:

DATE IMCLUDEDR INCLUDEDR BY

{1 Amewduent Il Saswer {1 Croas Ralt {1 Giher Pleading
PATENTOR DIATE OF PATENT .
HOLDER OF PATENT OR TRADEMARE
TEADEMARK ND, OR TRATEMARK HOLDER OF PATENT OR TRADEMARS
3
‘.“g_
b

In the above—cntitled case, the folloswving desision hes been rendeved or judgement tssuad:

DECIRIDONFIDGEMENT

CLERE {EY) DEPUTY CLERK DATE

Copy I—Upnn daitation of actisw, il this wopy s Dirvector  Copy 3—Upown ternsdastion of astion, mall s capy to Bivectss
CUnpy 2—Upen fiing document adding patent(s), neadl this expy ta Divectnr  Tspy 3—Cass fle copy




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCR
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.USDTO.gOV
| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

10/167,851 6809490 2837 06B0

N

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 108858 on 01/30/2015
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 108858 is:

108858

Fish & Richardson PC

P.O. Box 1022

Minneapolis, MN 55440-1022

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁ%ﬂﬂ;ﬂ;‘{g,g\&;@mﬂ 22313-1450
[ APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT ATTY. DOCKETNO/ITILE |
10/167,851 06/12/2002 Joseph L. Jones (09945-0014001 / DP-05 US
CONFIRMATION NO. 7777
26161 POA ACCEPTANCE LETTER
FISH & RICHARDSON P.C. (BO)

P.O. BOX 1022

R
MINNEAPOLIS, MN 55440-1022

Date Mailed: 02/04/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/21/2011.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/fstephanos/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁw}aﬂgﬁz’g\é?m 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/167,851 06/12/2002 Joseph L. Jones DP-5 US
CONFIRMATION NO. 7777
24390 POWER OF ATTORNEY NOTICE
LUCASH, GESMER & UPDEGROVE, LLP
40 BROAD ST

AR
SUITE 300 000000045740802

BOSTON, MA 02109

Date Mailed: 02/04/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/21/2011.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/fstephanos/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



Attorney Docket No.: 09945-0014001 / DP-05 US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant » Jouves, et al. ArtUmt  ; 2837

Patent No. ; 6,809,490 Examiner : Rita Leykin

Issue Date » October 26, 2004 Conf. No. : 7777

Nerial No. + 10/167,851

Filed oJune 12, 2002

Title o METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN
AUTONOMOUS ROBOT :

Commissioner for Patenis
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

Under 37 CFR §3.73(b), IROBOT CORPORATION, a corporation, certifies that it is the
assignee of the entire right, title, and interest in the patent application/patent identified above, by

virtue of an assignment from the inventors of the patent application identified above, which

December 1, 2003,

The undersigned has reviewed all the documents in the chain of title of the patent
application identified above and, to the best of undersigned’s knowledge and belief, title is in the
assignee identified above.

The undersigned, whose title is supplied below, is empowered to act on behalf of the
assignee.

The undersigned, acting on behalf of the assignee, hereby revokes all powers of attorney
previously granted in the application and appoints the attorney(s) and or agent(s) associated with
the Customer Number provided below to prosecute this application and to transact all business in
the Patent and Trademark Office connected therewith, said appointment to be to the exclusion of
the inventor(s) and his/their attorney(s) and or agent(s) in accordance with the provisions of 37
CFR 8371, et seq.laf the Patent Office Rules of Practice.

PTO Customer Number: 26161

The undersigned also directs all correspondence be addressed to that Customer Number.

PTO Customer Number: 26161



Apghoant ¢ JonggoMal o Attomey’s Peoket No. USB45-00 14007 ¢ DI-OS L%
Patent Wo. 2 8,30%490

femed 2 Oclober 26, 3004

Serfad Mo 1 HFI67,831

Filed T Jube L2200
Page : Xaf3

Respectiully submitted,

Diate: é}{/é(?é&f {

T, WRINSTEIN
& Geheral Connsed

Fish & Richardson P.C.
{One Marina Park Drive
Boston, Massachusetts §2210-1878

Telephone: (617) 542-5070
Facsimile: (617} 542-8906

22561620

10



Applicant
Patent No. :
. October 26, 2004

Tssned

Serial No. @
o hme 12, 2002
: 3of3

Filed
Page

Jones, et al.
6,809,490

10/167,851

11

Attorney’s Docket No.: 09945-0014001 / DP-03 US



Electronic Acknowledgement Receipt

EFS ID: 9280339
Application Number: 10167851
International Application Number:
Confirmation Number: 7777

Title of Invention:

METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS
ROBOT

First Named Inventor/Applicant Name:

Joseph L. Jones

Customer Number:

24390

Filer:

John Paul Mello/Lindsie Cahill

Filer Authorized By:

John Paul Mello

Attorney Docket Number: DP-5US
Receipt Date: 21-JAN-2011
Filing Date: 12-JUN-2002
Time Stamp: 14:41:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document Document Description File Name File Slze(By‘tes)/ Multl‘ 'Pages
Number Message Digest | Part/.zip| (if appl.)
89075
1 Power of Attorney 014001.pdf no 3
316bdb4f5d188a03781791dcf0775856570)
2¢0f1
Warnings:

Information:

12




Total Files Size (in bytes):{ 89075

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

13




253t

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Joseph L. Jones et al.
Application Number: 10/167,851
Filing Date: June 12, 2002
Title: Method and.System for Multi-Mode Coverage for an
Autonomous Robot
Group Art Unit: 2837
Examiner: Rita Leykin
Attomey Docket: DP-5 US (ISR-017-US)
TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
AND PTO FORM 1449
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir,

Pursuant to the duty of disclosure (37 CFR. 1.97 and 1.98), please find attached hereto
for filing in the referenced application:

1. An Information Disclosure Statement by Applicant (PTO 1449) listing one
document (DE 198 49 978 C2) for placement in the referenced file by the Office;

2. A copy of the cited document; and

3. A copy of an English translation of the claims (2 pages).

The attached document was recently brought to the Applicant's attention. We note that
the issue fee was paid on March 26, 2004. An English translation of the claims is attached; the
Applicant does not yet have an English translation of the specification.

Payment of Fees by Deposit Account: Applicant does not believe there is a fee due.
However, if the USPTO determines there is a fee due, the USPTO is hereby authorized to charge
any required fee, to the Gesmer & Updegrove PTO Deposit Account No. 122315.

If additional information is required, you are invited to immediately contact the
undersigned via telephone or facsimile at the numbers listed below. Thank you for your attention
to this matter.

Respectfully submitted,

Date: September 24, 2004

Gesmer Updegrove LLP
Boston, MA 02109

Tel: (617) 350 6800
Fax: (617) 350 6878

14



PTO/SB/08A (04-03)
Approved for use through 4/30/2003. OMB 0651-0031
US Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under me.Papen&urk Reduction Act of 1995i no m_m glred to ﬂnd to a collection of Information unless it contatns a valld OMB control number
Substitute for form 1449/PTO Complew if Kn own
INFORMATION DISCLOSURE | __ -
STATEMENT BY APPLICANT | fiing Date June 12, 2002
’ . ) First Named Inventor Jones, Joseph L.
) . Art Unit . _ 12837
(use as many sheets as necessary) » Examiner Nare R. Leykin —
Sheet 1 of 1 o ] Attomey Docket,Number DP-5 US (ISR-017-US)
) U.S. PATENT DOCUMENTS ] »
Examiner's Cte ‘Document Number Publication Date Name of Patentee-or Pages, Columns, Lines, Where
Initials* No*t Number — Kind Code? (if known) MM-DD-YYYY Applicant of Cited Relevant Passages or Relevant
. ) . i . . ‘Document ] . Figures Appear .
FOREIGN PATENT DOCUMENTS . .
Examiner’s Gte | Foreign Patent Document ‘Publication Date Name of Patentee Pages, Colurrs, Lines, Where | T
Initials* No.! Country Code® — Number” — Kind Code® (f kniown) MM-DD-YYYY or Applicant of Cited Document nmm felevan,t
] ) DE 198 49 978 C2 B 05/11/2000 Pressler, Erwin
Examiner S o ) .Daﬁ:
] Signature ) ) i Considered | .

*EXAMINER: Initial If reference considered, whether or not ditation s in conformance with MPEP 609. Draw line through ditation if not in conformance and not considered.
Indude copy of this form with next communication to applicant. *Applicant’s unique dtation designation number (optional). 2Gee Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3Enter Office that Issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the Indication of the
year of the reign of the Emperor must precede the serial number of the patent document. °Kind of document by the appropriate symbols as Indicated on the document under
WIPO Standard ST. 16 if possible. Sapplicant s to place a check mark here If English language Translation Is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The Information Is required to obtain or retaln a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality Is govemed by 35 U.S.C. 122 and 37-CFR 1.14. This collection s estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form andfor suggestions for reducing this burden should ‘be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce,
Washington, DC 20231. DO NOT.SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, ‘Washington, DC 20231,

If you need assistance in completing.the form, call 1-800-PTO-9159 (1-800-786-9199) and select option 2.

15



BUNDESREPUBLIK ‘ Int. CL.7:
DEUTSCHLAND P A47111/40
' ® DE 19849978 C2
@ Aktenzeichen: 198 49 978.7-15
) ® Anmeldetag: 29.10. 1998
DEUTSCHES Offenlegungstag:  11. 5.2000
. - Verdffentlichungstag _
?AT'ENT UND der Patenterteilung: 8. 2.2001
MARKENAMT

» Patentschrift

TR

Innerhalb-von 3 Monaten nach Verdifentlichung der Erteilung kann Einspruch erhoben werden

®

®

Pstentinhaber:

Prafler, Erwin, Dr., 80335 Miinchen, DE; Strobel,
Matthies, Dipl.-Ing. (FH), 83078 Uim, DE

Vertreter:

Graf Lambsdorff, M., Dipl.-Phys.Dr.rer.nat.,
Pat.-Anw., 81673 Miinchen

@ Erfinder:

PraBler, Erwin, Dr., 80336 Miinchen, DE; Strobel,
Matthias, Dipl.-ing., 89079 Ulm, DE

-gezogene Druckschriften:
DE 19544899 A1
DE 4340771 A1

DE-OS 2004746
DE-GM 7135880
EP 06 15 719 A1
wo 9111134

| @ Far die Beurteilung der Patentféhigkeit in Betracht

@ Selbstfahrendes Reinigungsgerét '

DE 19849978 C2

@

Salbstfahrendes Reinigungsgerat (20), mit
— ainem Antriabsmotor {31, 32) zum Antrieb von minde-
stens zwei an dem Reinigungsgerét montierten Ridern
(21, 22), :
-~ einem Steuerrechner (30) zur Steuerung der Bewegung
des Reinigungsgeréts (20),
- Sensoren (23a-d; 34) zur Detektion von Hindernissen,

-und gegebenenfalls mit

-~ einer Reinigungseinheit (10) zur automatischen oder
manuellen Reinigung nicht-textiler Bodenbelége, ‘walche
enthalt:

- ein Reinigungstuch (1), weiches um eine Mehrzahl Rol-
len (3-9) gelegt ist und auf einer Seite der Reinigungssin-
heit {10} elne nach auBen weisende ebene Reinigungsfla-
che {1a) bildet,

— einen Reinigungsbehélter (13), welcher eine Reini-
gungsfllssigkeit enthélt und durch welchen das Reini-
gungstuch (1) durch Transport- und Antrigbsrollen (3- 8)
forderbar ist,

dadurch gekennzeichnet, da

— in dem Steuerrechner (30) eine Anzahl von Grundmu-
stern von Trajektorien fiir die Fortbewegung des Reini-
gungsgeréts speicherbar und benutzerseitig auswihlbar
ist, und

- in dem Steuerrechner {30) eine Forthewegungsstrate-
gle gespeichert ist, nach der das Reinigungsgerit (20)
nach Durchisufen des Grundmusters einer ausgewihiten
Trajektorie In eine nach dem Zufallsprinzip ausgewihite
Richtung fahrt und nach einer vorbestimmten zurlckge-
legten Entfernung in dieser Richtung erneut mit dem
Durchlaufen des Grundmusters der ausgewahlten Trajek-
torie beginnt.

16
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DE 19849978 C2

1
Beschreibung

Die Erfindung betrifft ¢in selbstfahrendes Reinigungsge-
riit nach.dem Oberbegriff des Patentanspruchs 1.

Auf glatten oder leicht strukturierten FuSbdden wie Holz-
, Parkett- oder Fliesenbaden bilden sich sehr schnell deut-
lich sichtbare Schmutz- und Staubablagerungen, die, ob-
wohl sie keine starke Verschmutzung darstellen, doch zu ei-
ner verhiiltnismiiBig starken Beeintriichtigung des optischen

Erscheinungsbilds des Untergrunds fithren. Dies gilt fiir die

Bodenbelsige sowohl in privaten Haushalten als auch in 8f-
fentlichen Gebiiuden. Insbesondere bei groBfiichigen Bo-
denbeliigen in den Eingangshallen von stark frequentierten
Sffentlichen Gebiiuden wie Kaufhiusern, Museen oder Ban-
ken tritt bei nassem oder winterlichen Wetter und bei star-
kem Publikumsverkehr in solchen Umgebungen schnell
eine starke Verschmutzung des Bodens ein. Die Reinigung
derartiger nicht-textiler Bodenbeliige wird nach derzeitigem
Stand der ‘Technik mit mechanischen oder elektrisch ange-
triebenen fahrbaren Reinigungsgeriiten durchgefiihrt. Sol-
che fahrbaren Reinigungsgerite arbeiten zwar mit zufrie-
denstellender Reinigungsleistung, sind jedoch zumeist nur
manuell zu bedienen.

Nach derzeitigem Stand der Technik weisen die meisten
bekannten automatischen oder selbstfahrenden Reinigungs-
geriite elekirisch angetriebéne Rotationsbiirsten auf, Bei-
spielhaft sei hier auf die deutsche Offenlegungsschrift
DE 195 44999 A1 verwiesen, die eine selbstfahrende Rei-
nigungsvorrichtung fiir FuBboden betrifft. Diese Vorrich-
tung ermdglicht eine automatische Reinigung von FuBbdden
insbesondere entlang €ines Wandbereiches. Sie weist eine
elektrisch angetriebene Bilrstenscheibe auf, durch die im
Betrieb Staub- und Schmutzpartikel in einen Staubaufneh-

‘mer befordert und in diesem gesammelt werden, Diese Art

der Reinigung ist im Unterschied zu einer Feuchtreinigung
naturgemd8 unvollstindig, da der Schmutz nur unzurei-
chend gebunden ‘wird, Der weitergehende Vorschlag, die
Borsten mit Alkohol zu trinken, stellt keine wesentliche
Verbesserung hinsichtlich der Schmutzbindung dar.

‘Es 'wurden auch bereits Reinigungsgeriite mit fort- oder
umilaufenden Reinigungsbindemn vorgeschlagen. In der
WO 91/11134 ist ein fahrbares Reinigungsgeriit ~ beschrie-
ben, welches eine erste Rolle aufweist, die mit einem gewik-
kelten Vorrat eines Reinigungsbandes umgeben wird, und
¢éine zweite elektrisch angctriebene Rolle, auf die im Betrieb
das ‘verbrauchte Reinigungsband aufgewickelt wird. Auf
seinem Weg von der ersten zur zweiten Rolle lduft das Rei-
nigungsband iiber einen Umfangsabschnitt eines Endlos-
bandes, so daB es an dessen Unterseite mit der Oberfliche

des zu reinigenden Bodens in Beriihrung gebracht wird.

Durch Zufithrung von Wasser aus einem Tank kann auch
cine NaBreinigung des Bodens erfolgen. Der Nachteil dieses
Gerits ist jedoch, daB das Reinigungsband nach Gebrauch
durch eine zweite Rolle aufgewickelt wird. Dieses Funkti-
onsprinzip erlaubt keine ausreichende und effiziente Feucht-
reinigung groBerer Flichen. Ein schnelles Ab- bzw. Aufwik-
keln des Reinigungstuchs wiirde zwar zu einer Verbesserung
der Reinigungsqualitit filhren, wire aber vollig undkono-
misch, da das Reinigungsband fortwihrend erneuert werden
miiBte.

In der EP 0 615 719 Al ist eine Maschine zum Waschen
von gefliesten Oberflichen Beschrieben, in welcher ein Rei-
nigungsband auf dem AuSenumfang einer auf der zu reini-
genden Oberfliiche abrollenden Walze angeordnet ist und
mit einem umlaufenden Fliissigkeitstransportband in Berilh-
rung steht, welches in einen eine Reinigungsfiissigkeit ent-
haltenden Behlter eintaucht und an einer Berihrungsstelle
mit dem Reinigungsband Flilssigkeit auf dieses Ubertrégt.
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Da das Reinigungsband nur ausgewrungen wird, dariiber
hinaus aber keine griindliche Reinigung erféhrt, ist diese
Vorrichtung ebenfalls nicht fir die Reinigung groBerer Bo-
denflichen ausgelegt. Im {ibrigen ist die Verwendung zweier
umlaufender Bander ebenfalls platzraubéend, umstéindlich
und undkonomisch. :

In der deutschen Offenlegungsschrift DB 43 40 771 Al
wird eine automatische Reinigungsvorrichtung beschrieben,
bei welcher die Reinigungsbewegungsstrategie darin be-

steht, daB zuniichst die Begrenzungswand des zu reinigen-

den Raumes durch das Reinigungsgerit abgefahren wird
und anschlieSend durch einen Mikroprozessor das aufgrund
der Daten des Raumzuschnitts rationellste Reinigungspro-
gramm der gespeicherten Reinigungsprogramme ausge-
withlt wird. AnschlieBend wird mit dem ausgewihlten Rei-
nigungsprogramm der betreffende Raum gereinigt, wobei

das Reinigungsprogramm eine den gesamten Raum {iber-

deckende Reinigungstrajektorie enthilt. Diese Verfahren ist
relativ aufwendig, da in jedem Fall vor einem Reinigungs-
vorgang durch Umfahren der Seitenwiinde des Raumes die-
ser vermessen werden muB und aufgrund des Raumzu-
schnitts dann ein Reinigungsprogramm ausgew#hlt werden
muf,

Der vorliegenden Erfindung liegt dagegen die Aufgabe
zugrunde, ein selbstfahrendes Reinigungsgerit anzugeben,
mit welchem eine Fliche schnell und effizient gereinigt wer-
den kann, Insbesondere ist es Aufgabe der vorliegenden Er-
findung, das selbstfahrende Reinigungsgeriit mit einer ge-
speicherten Reinigungsstrategie zu versehen, durch die eine
effiziente Bodenreinigung erméglicht wird.

Diese Aufgabe wird mit den kennzeichnenden Merkma-
len des Patentanspruchs 1 gelst. Die Erfindung betrifft so-
mit ein selbstfahrendes Reinigungsgeriit, mit cinem An-
triebsmotor zum Antrieb von mindestens zwei an dem Rei-
nigungsgeriit montierten Rédern, einem Steuerrechner zur
Steuerung der Bewegung des Reinigungsgerits, Sensoren
zur Detektion von Hindemnissen, wobei in dem Steuerrech-
ner eine Anzahl von Grundmustern von Trajektorien fiir die
Fortbewegung des Reinigungsgerits speicherbar und benut-
zerseitig auswihlbar jst, und in dem Steuerrechner eine
Fortbewegungsstrategie gespeichert ist, nach der das Reini-
gungsgeriit nach Durchlaufen des Grundmusters einer aus-
gewiihlten Trajektorie in eine nach dem Zufallsprinzip aus-

gewthlte Richtung fihrt und nach einer vorbestimmten zu-

riickgelegten Entfernung in dieser Richtung erneut mit dem
Durchlaufen des Grundmusters der ausgewihlten Trajekto-
rie beginnt.

Gegebenenfalls weist das selbstfahrende Reinigungsgerit
eine Reinigungseinheit zur automatischen oder manuellen
Reinigung nicht-textiler Bodenbeltige auf, welche €in um
eine Mehrzahl Rollen gelegtes und auf einer Seite der Reini-
gungseinheit eine nach auBen weisende ebene Reinigungs-
fliche bildendes Reinigungstuch und einen Reinigungsbe-
hillter enthilt, welcher eine Reinigungsfllissigkeit enthalt
und durch welchen das Reinigungstuch durch Transport-
und Antriebsrollen fSrderbar ist.

In dem Steuerrechner kann ferner eine Hindernisvermei-
dungsstrategie gespeichert sein, nach der im Falle einer-ein-
getretenen oder drohenden Kollision mit einem Hindernis
das Reinigungsgeriit kurzfiistig. abstoppt, eine nach dem Zu-
fallsprinzip ausgewihlte, dem Hindernis abgewandte, neue
Richtung auswihlt und das Reinigungsgerit nach einer vor-
bestimmten zuriickgelegten Entfernung in dieser Richtung
erneut mit dem Durchlaufen des Grundmusters einer Trajek-
torie beginnt.

Weitere vorteilhafte Ausgestaltungen sind in den Unter-
anspriichen beschrieben.

Im folgenden werden Ausfithrungsbeispiele der gegebe-
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penfalls verwendeten Reinigungseinheit und des erfin-
dungsgemiiBen ‘selbstfahrenden Reinigungsgeriits anhand
der beigefiigten Zeichrungen niher erliutert,

Es zeigen:

Fig. 1A bis D verschiedene Darstellungen einzelner Bau-
gruppen eines Ausfiihtungsbeispiels einer ‘Reinigungsein-
heit (A—C) und deren Gesamtheit chne Reinigungstuch o)

Fig. 2 Reinigungseinheit der Fig. 1D mit eingespanntem
‘Reinigungstuch;

Fig. 3A, 3B perspektivische Ansicht und Unteransicht ei-
nes fahrbaren, insbesondere selbstfahrenden Reinigungsge-

rts;

Fig. 4 Schaltungsanordnung fiir ein Steuerungs- und Na-
vigationssystem eines selbstfahrenden Reinigungsgerits;

‘Fig. 5A bis C Beispicle filr mogliche Trajektorien eines
selbstfahrenden erfindungsgemiiBen Reinigungsgerits.

In den Fig. 1A-D und 2 ist ein Ausfiihrungsbeispiel einer
Reinigungseinheit 10 dargestellt. Sie besteht im wesentli-
chen aus einem Reinigungsbehiiiter 13, welcher mit einer
Reinigungsfllissigkeit, im einfachsten Fall Wasser, gefillt
ist, und einer Mehrzahl von Rollen 3 bis 9. Die Rollen um-
fassen eine Antriebsrolle 3, dic von einem Antriebsmotor 2
angetrieben und in Drehbewegung versetzt wird (Fig. 1C).
Die Antriebsrolle 3 weist eine Oberfléiche mit einer be-
stimmten Ravhigkeit oder mit geeigneten Mitnehmern auf,
wodurch die Mitnahme eines um die Antriebsrolle gelegten
umlaufenden BEndlosreinigungstuches 1 ermoglicht wird.
Erste Fithrungsrollen 4 bis 6 dienen dazu, das Reinigungs-
tuch'1 auBen um den Reinigungsbehlter 13 herum zu fih-
ren. Die unteren Filhrungsrollen § und 6 spannen das im Be-~
trieb feuchte Reinigungstuch 1 im unteren Bereich der Rei-
nigungseinheit zu einer ebenen Reinigungsfitiche 1a auf, die
im Betrieb mit einem zu reinigenden FuBboden in Kontakt
steht und diesen infolge der umlaufenden Bewegung reinigt.

‘Die Umlaufrichtung des Reinigungstuches ist in Fig. 2
.durch einen Pfeil angedeutet. Die Fiihrungsrollen 4 bis 6

sind vorzugsweise.an dem Reinigungsbehilter 13 gehaltert,

Ferner sind zwei:Spann- und Fiihrungsrollen 7 und 8 vor-
gesehen, welche der Forderung des Reinigungstuches in das
Innere des Reinigungsbehtilters 13 dienen. Die Rollen 7 und
8 sind-an einer geeigneten Halterung 12 befestigt, welchean

einem Behiilterdeckel 11 fest oder losbar montiert ist (Fig.

1A, B). Wie in Fig. 2 zu sehen ist, verifiuft das Reinigungs-
tuch innenseitig der Rollen 7 und 8 und wird solchermafen
von den Rollen 7 und 8 zwangsweise in das Innere das Rei-
nigungsbehilters 13 getaucht. Somit kann das Reinigungs-
tuch durch die in dem Reinigungsbehilier 13 befindliche
Fliissigkeit ausgespiilt werden.

AnschlieBend bewegt sich das Reinigungstuch wieder
nach oben, Im oberen Bereich ist dicht neben der Antriebs-
rolle 3 eine AuspreBrolle 9 angeordnet. Das Reinigungstuch
Liiuft zwischen der AuspreBrolle 9 und der Antriebsrolle 3
hindurch, wobei es von der AuspreSrolle 9 gegen die An-
triebsrolle gepreBt und dabei ausgewrungen wird. Die Aus-
preBrolle 9 ist an dem Behilterdeckel 11 geheltert (Fig. 14,
B). Der AuspreBdruck, der durch das Zusammenspiel zwi-
schen AuspreBrolle 9 und benachbarter Antriebsrolle 3 er-
reicht ‘wird, ist einstéllbar durch Wahl des Abstands zwi-
schen den Rollen bzw. durch Variation ihrer relative Lage.
Durch unterschiedlichen AuspreBdruck kann-der Feuchtig-
keits- bzw. Niisscgehalt des Reinigungstuchs eingestelit

‘werden,

Das Reinigungstuch besteht vorzugsweise aus einem
spannbaren, austauschbaren Material, beispielsweise aus ei-
nem gewirkten oder ungewirkten Faservlies. Zusitzlich
kénnen an geeigneter Stelle Sensoren angeordnet sein, die
den Verschmutzungsgrad des Reinigungstuches oder der
Reinigungsfiilssigkeit detektieren und gegebenenfalls ein
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Anzeigesignal liefern, um die Notwendigkeit eines Aus-
tanschs des Reinigungstuches oder der Reinigungsflissig-
keit anzuzeigen. Die Reinigungseinheit kann ferner ein auf
einer rotierenden Rolle befestigtes, wechselbares Trocken-
tuch zur Nachreinigung und Trocknung des Untergrunds
aufweisen, welches am hinteren Ende der Reinigungseinheit
angebracht jst, Fir das Auffangen gréBerer Schmutzpartikel
kann ferner ein Schmutzkamm am vorderen Ende der Reini-
‘gungseinheit angeordnet sein.

Die Reinigungscinheit hat den groBen Vorteil, daB sie
leicht handhabbar ist und mit wenigen Handgriffen von ei-
nem nachfolgend beschriebenen fabrbaren Reinigungsgeriit
gelost und ausgetauscht werden kann. Auch das Reini-
guogsflieB kann mit wenigen Handpriffen gewechselt wer-
den rd‘gd die Reinigungsfiissigkeit kann leicht ausgetauscht
werden.

In den Fig. 3A, B ist eine Ausflihrungsform eines fahrba-
ren Reinigungsgerdits in einer perspektivischen Ansicht und
einer Unteransicht dargestellt. Das Reinigungsgeriit enthilt
ein mehrmriidriges, vorzugsweise wie dargestellt zweiridri-
ges, Grundfahrzeug, in welches die erfindungsgemiiBe Rei-
nigungseinheit eingebaut ist. Das Reinigungsgeriit weist
vorzugsweise in etwa die GroBe eines Staubsaugers auf und
fithrt eine selbsttitige Bewegung vermittels eines elektri-

‘schen Antriebs aus.

Im eingebauten Zustand der Reinigungseinheit 10 Hegt
die Reinigungsfliche 1a des Reinigungstuches auf der zu
reinigenden Bodenfliche auf. Das Reinigungstuch 1 wird
vorzugsweise im Bereich der Reinigungsfiiche 1a tiber die
Rollen 5 und 6 gegen die zu reinigende Oberfliche ange-

_ driickt. Der AnpreBdruck auf den zu reinigenden Unter-
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grund wird Ober die Schraub- und Spannvorrichtung er-
zeugt, mit der die Reinigungseinheit im Trigerfahrzeug fi-
xiert wird. Durch diese Vorrichtung kann die Hohe der Rei-
nigungseinheit relativ zu den Ridem des Fahrzeugs und
zum Untergrund variiert und der Anpre8druck eingestellt
werden. Wihrend der Bewegung des Reinigungsgeriits ist
der Antriebsmotor der Reinigungseinheit eingeschaltet, 50
da8 das Reinigungstuch, wie beschrieben, eine umlaufende
Bewegung ausfihrt und somiit automatisch und selbsttitig
die Reinigung der Bodenfiiche durchfiihrt. Die Umlaufge-
schwindigkeit des Reinigungstuches kann entweder fest ein-
gestellt oder regelbar sein. Die Umlaufrichtung ist vorzugs-
weise entgegen der Umlaufrichtung der Réder und somit
catgegen der Fahrtrichtung des Fahrzeugs.

Die in Fig. 3A, B gezeigle Ausfihrungsform zeigt ein
Reinigungsgeriit mit zwei Ridern 21 und 22. Vorzugsweise
weist das Reinigungsgerit filr jedes Rad €inen eigenen An-
triebsmotor auf, um'iiber das Verhiiltnis der den Riidern zu-
gefiihrien Antriebskrifte ¢ine Lenkung des Reinigungsge-
tits zu ermbglichen, Auf der Hohe der groBten Ausdehnung
des Fahrzeugs sind eine Anzahl von Abstandssensaren an-
gebracht, die die Entfernung des Fahrzeugs zu umliegenden
Hindernissen messen. Bei Anniiherung an ein Hindernis lie-
fern diese entsprechende Signale an eine zentrale Steuerein-
heit. — Im einfachsten Fall sind am Umfang der untefen Par-
tie des Gehiiuses vier viertelkreisfSrmige Berithrungssenso-
ren 23a-d angeordnet. Durch die zentrale Steuereinheit wird
abhiingig davon, welcher der 4 Berithrungssensoren ein Si-
gnal abgegeben hat, eine Bewegung eingeleitet, mit welcher
des Hindemis umfahren werden kann, Als Altemative zu
Ber(ihrungssensoren kinnen sbstandsgebende Sensoren wie
“Ultraschall- oder Infrarolsensoren eingesetzt werden.

In Fig. 4 ist ¢in Ausfithrungsbeispiel fiir eine Schaltungs-
anordnung eines Steuerungs- und Navigationssystems filr
ein selbstfahrendes Reinigungsgeriit dargestellt. Die Schal-
tungsanordnung weist als zentrale Einheit einen Steuerrech-
ner 30 auf, Dieser liefert einerseits Signale an eine Lei-
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. stungselektronik 33, um die Antriebsmotoren 31,32 derRE-

der 21, 22 und den Antriebsmotor 2 der Reinigungseinheit
10 anzusteuem. Andererseits empfingt der Steverrechner 30
Signale von Drehgebern 31a, 31b der Antriebsmotoren 31,
32, die es dem Steuerrechner ermoglichen, die von dem Rei-
nigungsgerit tatsiichlich ausgefilhrie Bewegung #n berech-
nen. :

Die Fahrt entlang einer Geraden oder entlang einer anders
gearteten Trajektorie wird durch dic Vorgabe entsprechen-
der Geschwindigkeiten und Geschwindigkeitsverhilltnisse
an die Antriehsmotoren erreicht, Die physikalische Urnset-
‘zung von Geschwindigkeiten und Geschwindigkeitsverhiit-
nissen erfolgt iber die Leistungselektronik durch die Erzeu-

.gung entsprechender Spannungswerte und Spannungsver-

‘hiltnisse, die an den Antriebsmotoren -angelegt werden. Die
Strom- und Spannungsversorgung erfolgt beispielsweise
durch einen Satz voh aufladbaren 12 V-Batterien

Durch Variation der Geschwindigkeits- und der entspre-
chenden ‘Spannungsverhiltnisse fir die Antriebsmotoren

lassen sich beliebige Trajektorien erreichen. Die Kontrolle .

der Geschwindigkeitsverhdltnisse und der tatséichlichen
Fortbewegung erfolgt iber die Drehgeber der Antriebsmo-
toren durch Messung der in einem bestimmten Zeitintervall
zurlickgelegten Wegstrecke. Weichen Soll- und Istge-
schwindigkeiten bzw. -position voneinander ab, errechnet
der Steuerrechner entsprechende Korrekturwerte.

Die Speichereinheit des Steuerrechners erlaubt es insbe-
sondere, die Geschwindigkeitsmuster fiir bestimmte Trajek-
torienmuster vorab zu berechnen und abzuspeichern. In Fig.
5A bis C sind eine Anzahl denkbarer Trajektorien darge-
stelit. Demeatsprechend kann das Reinigungsgeriit wahl-
weise eine spiralfsrmige (SA), eine mianderformige (SB)
oder eine schlangenformige (SC) Reinigungstrajektorie be-
fahren, Die Auswahl erfolgt durch den Benutzer durch Ein-
stellen €ines Schalters. Die Parametrierung solcher pro-
grammierter Trajektorientypen beispielsweise ihr Durch-
messer kann wahlwéise durch den Benutzer iiber Schalter
eingestellt oder fest kodiert werden. Spiralfrmige (5A) und
mianderformige Trajektorien werden typischerweise von
innen pach auBen befahren.

Fitr eine fiichendeckende Reinigung durch das Reini-
gungsgerit gibt-es mehrere Fortbewegungsstrategien, die al-
leine oder auch in Komibination zum Einsatz kommen kon-
nen. Die Fortbewegung kann beispielsweise nach dem Zu-
fallsprinzip erfolgen. Dabei wird die Bewegungsrichtung
und gegebenenfalls die Entfernung vom Steuerrechner zu-
fillig gemsB einer Gleichverteilung ausgewihlt. Die Fahrt
entlang einer solch zufillig ausgewdhlten Richtung. gewihr-
Ieistet mittelfristig ¢ine nahezu volistindige Befahrung der
zu reinigenden Fliiche.

Alternativ zu einer zufallsbestimmten Bewegung kann
die Forthewegung entlang einer vorprogrammierten Trajek-
torie (beispielsweise 5A, 5B, oder 5C) -erfolgen. Die Fahr-
strecke, die dabei zuriickzulegen ist, variiert je nach ausge-
wihltem Trajektorienmuster. Nach dem Durchlaufen einer
entsprechenden Trajektorie und der dabei erfolgten Reini-
gung eines entsprechend grofien Gebietes, fihrt das Gerétin
eine nach dem Zufallsprinzip ausgewihlte Richtung und be-
ginnt nach einer festgelegten zuriickgelegten Entfernung er-
neut mit dem Durchlaufen einer Trajektorie.

Droht das Reinigungsgeriit wihrend eincr Geradeausfahrt
oder wihrend der Fahrt entlang einer vorprogrammierien
Trajektorie mit einem Hindernis zu kollidieren, dann wird
dies durch die Abstandssensorik 34 an.den Steuerrechner
gemeldet. Der Steverrechner stoppt das Fahrzeug kurzfristig
ab, wiihlt eine zufillige dem Hindemis abgewandte neue
Fahrtrichtung aus und setzt das Fahrzeug dann wieder in Be-

wegung. Das Fahrzeug fihrt einen vorgegebenen Abstand in
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diese neue Richtung und beginnt dart wieder mit dem Be~
fahren der ausgewtihlten Trajektorie.

~ Durch die Kombination von Geradeausfahrten, Befahren
fester Reinigungstrajektorien und der dargesteliten Hinder-

nisvermeidungsstrategie wird mittelfristig eine nahezu voll-
stindige Befahrung der zu reinigenden Fliiche sichergestelit. -

Alternativ zu den beiden dargesteliten Fortbewegungs-
strategien, die eine Kombination zwischen Zufallsbewe-
gung und gezielter Fortbewegung ermbglichen, besteht die

'Msglichkeit, die Reinigungstrajektorie fur das zu reinigende

Gebiet vollstindig oder in groBen Teilen vorab zu berechnen
und zu befahren, Dazu muB die Steuerung des Fahrzeugs
tiber einen nach Moglichkeit vollstindigen Plan (GrundriB)
der Reinigungsfiiche verfligen. Mithilfe dieses Plans kann
dann eine fiichendeckende Trajektorie errechnet werden.
Um eine exakte Befahrung der Reinigungstrajektorie zu ge-
wihrleisten, muB das Fahrzeug weiterhin in der Lage sein,
seine Position in der zu reinigenden Umgebung sehr genau
zu bestimmen und gleichzeitig den Plan zu ergtinzen, falls
durch die Abstandssensoren nicht bekannte Objekte wahr-

getiommen werden. Werden im GrundriB nichtbekannte

Hindernisse wahrgenommen, dann mu8 die vorabberech-
nete Reinigungstrajektorie so modifiziert werden, da8 dag
Hindernis gesignet umfahren werden kann. Dies L6t sich
bewerkstelligen, indem beispielsweise der Kontur des Hin-
dernisses gefolgt wird bis die urspriingliche Trajektorie wie-
der erreicht wird.

Patentanspriiche

1. Selbstfahrendes Reinigungsgeriit (20), mit
— einem Aantriebsmotor (31, 32) zum Antrieb von
mindestens zwei an dem Reinigungsgeriit mon-
tierten Riidern (21, 22), )
~ einem Steverrechner (30) zur Steuerung der Be-
wegung des Reinigungsgerits (20),
~ Sensoren (23a-d; 34) zur Detektion von Hio-
dermissen, und gegebenenfalls mit
— einer Reinigungseinheit (10) zur automatischen
oder manuellen Reinigung nicht-textiler Boden-
beliige, welche enthiilt:
- ein Reinigungstuch (1), welches uin eine Mehr-
zahl Rollen (3-9) gelegt ist und auf einer Seite der
Reinigungseinheit (10) eine nach auBen weisende
ebene Reinigungsfliiche (1a) bildet,
- einen Reinigungsbehilter (13), welcher eine
Reinigungsfliissigkeit enthilt und durch welchen
das Reinigungstuch (1) durch Transport- und Ag-
triebsrollen (3- 8) forderbar ist,

dadurch gekennzeichnet, daB
~ in dem Steuerrechner (30) eine Anzahl von
Grundmustern von Trajektorien fiir die Fortbewe-
gung des Reinigungsgeriits speicherbar und be-
nutzerseitig auswihlbar ist, und )
— in dem Steverrechner (30) eine Forthewegungs-
strategic gespeichert ist, nach der dasReinigungs-
geriit (20) nach Durchlaufen des Grundmusters ei-
ner susgewiihiten Trajektorie in cine nach dem
Zufallsprinzip ausgewshlte Richtung fihrt und
nach einer vorbestimmten zuriickgelegten Entfer-
‘ung in dieser Richtung erneut mit dem Durchilau-
fen des Grundmusters der ausgewiihlten Trajekto-
rie'beginnt.

2. Reinigungsgertit nach Anspruch 1, dadurch gekenn-

zeichnet, da8
— in dem Steuerrechner (30) ferner eine Hinder-
nisvermeidungsstrategie gespeichert ist, nach der
im Falle giner eingetretenen oder drohenden Kot-
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lision mit einem Hindernis das Reinigungsgerit
(20) kurzfristig abstoppt, eine nach dem Zufalls-
prinzip ausgewihlte, dem Hindernis abgewandte,
neue Richtung auswiihlt und das Reinigungsgerdt
nach einer vorbestimmten zurlickgelegten Entfer- 5
nung in dieser Richtung erneut mit dem Durchlau-
fen des Grundmusters einer Trajektorie beginnt.
3. Reinigungsgerfit nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB
— in dem Steverrechner (30) ein spiralférmiges 10
(5A), ein mianderformiges (5B) und ein schlan-
genformiges Trajektoriengrundmuster (5C) abge-

‘speichert ist. )
4, Reinigungsgeriit nach einem der vorhergehenden
Ansprilche, dadurch gekennzeichnet, da 15
— die Sensoren (23a—d; 34) Berithrungssensoren
sind.
5. Reinigungsgeriit nach einem der Ansprilche 1bis 3,
dadurch gekennzeichnet, da8 )
.- die Sensoren (23a-d; 34) Ultraschall- oder In- 20
frarotsensoren sind.
Him 6 Seit;(n) Zéichhqng_en
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DE 198 49 978 C2

Claims

1. Automatically moving cleaning device (20), comprising

at least one drive motor (31, 32) for driving at least two wheels (21, 22)
mounted on the cleaning device,
a control computer (30) for controlling the movement of the cleaning

device (20),

sensors (23a - d; 34) for detecting obstacles, and possibly comprising

a cleaning unit (10) for automatically or manually cleaning non-textile floors,
which includes

a cleaning cloth (1) laid around a plurality of rollers (3 - 9) and forming an
outwardly pointing planar cleaning surface (1a) on one side of the cleaning
unit (10),

a cleaning container (13) containing -a cleaning liquid and through which the
cleaning cloth (1) can be conveyed through transport and drive rollers (3 - 8),

characterized in that

a number of basic patterns of trajectories for the movement of the cleaning

device can be stored in the control computer (30) and can be selected by

the user, and _

a movement strategy is stored in the control computer (30) according to
which the cleaning device (20) drives to a randomly selected direction after
passing through the basic pattem of a selected trajectory, and after a
predetermined distance is in this direction covered it starts again by
passing through the basic pattern of the selected trajectory.

2. A cleaning device as claimed in claim 1, characterized in that

an obstacle avoiding strategy is furthermore stored in the control computer
(30) according to which in the case of an occurring or imminent collision
with an obstacle the cleaning device (20) temporarily stops, a new
randomly selected direction opposing the obstacle Is selected and the
cleaning device starts again passing through the basic pattern of a
trajectory after a predetermined distance In this direction is covered.

28



3. A cleaning device as claimed in claim 1 or 2, characterized in that

- aspiral (5A), a meander-shaped (5B) and a snakelike trajectory basic
pattern (5C) is stored in the control computer (30).

4. A cleaning device as claimed in one of the preceding claims, characterized in that
- the sensors (23a - d; 34) are touch sensors.

5. A cleaning device as claimed in one of claims 110 3, characterized in that
- the sensors (23a - d; 34) are ultrasonic or infrared sensors.
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year of the reign of the Emperor must precede the sertal number of the patent document. SKind of document by the appropriate symbois as indicated on the document under
WIPO Standard ST. 16 If possible. *Applicant is to place a check mark here if English language Translation is attached. : ’

This collection of information is required by 37 CFR 1.97 and 1.98. The information Is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an appiication. Confidentiaity ts govemned by 35-U.S.C. 122 and 37 CFR 1.14. This coflection Is estmated to take 2 hours to ‘complete, induding gathering, preparing,
and submitting the completed application forrn to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for redudng this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,

If you need assistance In completing the form, ¢l 1-800-PTO-9199 (1-800-786-9199) and select aption 2. R
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Approved for use through 4/30/2003. OMB 0651-0031
US Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

ulred to o a collection of information untess it contalns a valid OMB control number
Complete if Known
Application Number 10/167,851 _
STATEMENT BY APPLICANT jfingoste ____ [June 12,2002
First Named Inventor Jones, Joseph L.
(use as many sheets as necessary) o 1 2837
R Y il Examiner Name._ 1 R. Leykin
rSheet 2 of 2 il Attomey Docket Number | DP-S US (ISR-017-US)
' . U.S. PATENT DOCUMENTS K
Bxaminer’s Cte ___Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No? Number — Kind Code? (if known) MM-DD-YYYY Applicant of Cited Relevant Passages or Relevant
¢ _ i __Document _ Rgures Appear
. ) L FOREIGN PATENT DOCUMENTS _
Examiner's Cte Foreign Patent Document | Publication Date |  Name.of Patentee Pages, Columns, Unes, Where | 1° |
Initials* No.! Coumby Code’ < Number = Kind Gode® (f kowm) MM-DD-YYYY orwpucamofatgqoowma\t W&m
JP 2001-525567 | 11312001 . Solar and Robotics
) 3P 2002323925 — | 11/08/2002 Matsushita Elec. Indus. Co.
P 2003061882 | 03/04/2003 Matsushita Blec. Indus. Co.
w6312 01/17/1950 ’ ’
Examiner i ' ) Date
Signature ) ; . . ) . Considered _

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw fine through ditation If not in conformance and not considered.
Include copy of this form with next communication to apphcant. {applicant's unique citation designation number (optional). *See Kinds Codes of USPTO Patent Documents at
WWW,SDO. 60V O MPEP 901.04. JEnter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ‘For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial number of the patent document. SKind of document by the appropriate symbels as Indicated on the document under
WIPO Standard ST. 16 f possible. SApplicant is to place a check mark here if English 3nguage Transtation s attached.
This collection of Infarmation Is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retaln a benefit by the public which IS to file (and by the USPTO to
process) an appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, Induding gathering, preparing,
and submitting the compieted application form to the USPTO. Time will vary depending upon the individua! case. Any comments on the amount of time you require to complete
msmmaw«zaﬁgmtgcf?md%%mswbess?gtomem%'bflmrmmmr,lgPaw'\:andTradetclmmu.;.c%medemnm,
Washington, DC 1. DO SEND F COMPLETED FORM: THIS RESS. SEND TO: Commissioner for ashi n, DC ; 1.

1f you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

39



i

- _ PTO/S8/088 (06-03)
Approved for use through 06/30/2603. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

rww ﬂndma collection of information unless it contalns a valid OMB control number.

Complete if Known
Application Number 10/167,851
Filing Date June 12, 2002
First Named Inventor Jones, Joseph L,
ArtUnit___ ] 2837
(use as many sheets as necessay) [ evaminer Name [ Rita Leykin
Sheet 1 of 1 o _J Attorney Docket Number | DP-5 US (ISR-017-US)
- P— o .

OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS

Examiner T
Initials* ) _ | . )
' KARCHER RC 3000 Cleaning Robot — user manual. Manufacturer: Alfred Karcher GmbH & Co., Cleaning
Systems, Alfred-Karcher-Str. 28-40, P.O. Box 160, D-71349 Winnenden, Germany, 12/2002
Examiner 7 ) ‘ — ' Date
Signature - Considered

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

! Applicant’s unigue citation designation number (optional). 2 Applicant is to place a check mark here if the English language Translation Is attached.

This collection of Information Is required by 37 CFR 1.97 and 1.58. The Information s required to obtain or rétain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialty Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to compiete, including gathering, preparing,
and submitting the completed application form to the USPTOD. Time will vary depending upon the individual case. Any comments on:the amount of time you reguire to complete
this form and/or suggestions for reduding this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O Box
1450, Aloandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA

22313-1450.
) If you need assistance in completing the form, cali 1-800-PTO-9199 (1-800-786-9199) and sefect aption 2.
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PTO/SB/21 (02-04)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

g collectio er.,

plcatnNmber 10/167.851
TRANSMITTAL Filing Date June 12, 2002
FORM First Named Inventor

Joseph L. Jones et al.

(to be used for all correspondence after initial filing) Art Unit 2837
Examiner Name

Rita Leykin
At ki
\ Total Number of Pages in This Submission I 18 tomey Docket Number DP-5-US (ISR'O1 7‘US) )
- ENCLOSURES  (Check all that apply)

After Allowance communication

D Fee Transmittal Form to Technology Center (TC)

D Fee Attached

Drawing(s) (Formal)

Appeal Communication to Board
of Appeals and Interferences
Appeal Communication to TC

Licensing-related Papers

]

Amendment/Reply Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a . X
After Final Provisional Application Proprietary Information

Power of Attorney, Revocation
Change of Correspondence Address Status Letter
Other Enclosure(s) (please

Identify below):

Retum Receipt Postcard
Certificate of Express Mailiing

,:] Affidavits/declaration(s)

ROOOOO

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

DOOdbodgiE

Information Disclosure Statement CD, Number of CD(s)
Certified Copy of Priority -@‘3’*5—'

Document(s) Transmittal of Formal Drawings with Certificate of Express Mail (EV 064 498

Response to Missing Parts/ 420 US)
Incomplete Application Formal Drawings (16 sheets) (26 figures - 1 through 14)

Return Receipt Postcard

L O 00O

Response to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Paul Speidel, Reg. No. 52,239
or Gesmer Updegrove LLP
Individual name | 40 Broad Street, Boston, MA 02109

Signature ﬂ e .

Date April 27, 2004

CERTIFICATE OF TRANSMISSION/MAILING

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

the date shown below. gy press Mail EV 064 498 420 US on April 27, 2004 (see attached Express Mail Certificate)
Typed or printed name

Sunshine Limanni

\Signature gj,wgtvu 'E‘n, ML Date | April 27, 2004 Y,

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 2 hours to complete, including

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Applicants: Joseph L. Jones, et al.

Serial No. 10/167,851

Title: Method and System for Multi-Mode Coverage for
an Autonomous Robot

Notice of Allowability Mailed: March 22, 2004

Attorney Docket No.: DP-5-US (ISR-017-US)
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CERTIFICATE OF EXPRESS MAILING
I hereby certify that the attached correspondence is being deposited under 37 CFR 1.10 with the United
States Postal Service “Express Mail Post Office to Addressee™ Service, Label No. EV 064 498 420 US on
this day, April 27, 2004 , in an envelope addressed to MAIL STOP ISSUE FEE, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

L 8

-~ -

Signature of person mailing: 3

Sunshine Limanni
35 3k 3k 3k ok 3k 2k ok 3k 3k ok 2 ok ok sk 2k 3k 3k 2k 2k 2 ok e ke e ok ke 2k 2k ok ok ke ke 3k 2k ok 3k s ok 3k 3 3k ok 3k ok 3k 3k 3k sk ok 3k sk ok sk 2k 3k ok sk ok ok a3 ok ok ok ok ok ok %k ok ok ok ok

TRANSMITTAL OF FORMAL DRAWINGS

MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:

Enclosed for filing in the above-referenced patent application, in which a Notice
of Allowability and Notice of Allowance were mailed on March 22, 2004, and in which
the issue fee was separately on March 26, 2004, by facsimile transmission, are sixteen
(16) sheets of formal drawings.

Please contact the undersigned if you have any questions.

Respectfully submitted,

April 27, 2004 W W

Paul Speidel

Reg. No. 52, 239

GESMER UPDEGROVE LLP
Boston, MA 02109

Tel.: (617) 350-6800

Fax: (617) 350-6878

390319.1. Page 1 of |
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This Page Is Inserted by IFW Operations
and 1s not a part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of
the original documents submitted by the applicant.

Defects in the images may include (but are not limited to):

BLACK BORDERS

e TEXT CUT OFF AT TOP, BOTTOM OR SIDES

e FADED TEXT

e JLLEGIBLE TEXT

e SKEWED/SLANTED IMAGES

e COLORED PHOTOS

e BLACK OR VERY BLACK AND WHITE DARK PHOTOS

e GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,
please do not report the images to the
Image Problem Mailbox.
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GESMER UPDEGROVE LLP  Fax:617-350-6878 Mar 26 2004 14:30 P.01

PART B - FEE(S) TRANSMITTAL

and send this form, together with applicable fee(s), to: Mall Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (703) 746-4000

INSTRUCTIONS: This form should be used for transmining the ISSUE FEE and PUBLICATION FEE (if requircd). Blocks I through 4 should be compictcd where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corr:?rc‘_mdmc: address as

ing_icatcd unlgss cotrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS* for
cC

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-sp with any corroctions or we Block 1) Note: A centificaic of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
15. Each additional paper, such as an assignment or formal drawing, must

243%0 7590 03/2272004 . ve its own certificate of mailing or transmission.
LUCASH, GESMER & UPDEGROVE, LLP Certificate of Mailing or Transmission
40 BROAD ST I hereby centify that this Fee(s) T ittal is being deposited with the United
States Postal Service with sulficient postége for first class mail in an envelope
SUITE 300 eddressed to the Mail Stop ISSUE FEE address above, or being facsinule
BOSTON, MA 02109 transmitted to the USPTO, on the date indicated below.
hine Limann,l - (Depasitor's name)
¥ > (Sigeature)
. March 26, 2004 (Pure)
[ aeruicaionwvo. | mLma DATE | FIRST NAMED INVENTOR [ ATroRNEY DOCKETNO, | CONFIRMATIONND. |
10/167,851 06/12/2002 Joseph L. Jones DP-5 US oY
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS ROBOT
| APPLN. TYPE | smarLenmry | ISSUE FEE | PUBLICATION FEE | TotALremsoue | DATE DUE ]
nonprovisional Yosx NO soex  $1330.00 $300 988 $1630.00 062212004
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEYKN, RITA 2837 318-568120
(K:FCRh’lm 6e}t))f'el‘)ﬂ'i‘ pond: address or indication of "Fee Address” (37 2. For printing on the patent front page, list (1) the

names of up to 3 registered patent atomeys or  1_Glen D. Weinstein Esqg.
Q Change of correspondence address (or Change of Correspondence ageats OR, alternatively, (2) the name of a single
3:

Address form PTO/SB/122) attached. o n e & wEstered ottomey & 2_Gesmer Updegrove LIP
" Wi . s agent names of up to 2 registe: patent
0 "Fee Address” indication (or "Fee Address” Indication form e i
PTO/SB/47; Rev 03-02 or n(mre recent) hed. Useof a C attomeys or agents. If no name is listed, no name 3
Number is required. will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or typc)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent, Inclusion of assignec data is onl appr h assi
been previously submitied to the USPTO or is being submittod uns;:r P pl. ph 5 of this foem is NOT ag:ubstimlc fos ﬁfing an éssi@;em a0 esig has
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
iRobot Corporation Burlington, MA
Please check the appropriate assignee category or categories (will not be printed on the patent); 0 individual O corporation or other‘yrivale group entity O government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): .
Gtissue Fee _ Q A check in the amqunt of the fee(s) is cocloscd.
A Publication Fec Q Payment by credit card. Form PTO-2038 is attached,
Q Advance Order - # of Copies O The Dircctor is_hercby a Em charge the required fee(s), or credit any overpayment, to
Deposit Account Numb ‘i&? gy (encl ane(e)ztm copy ofthn}; fonnrg. yment

ly the Issuc Fec and Publication Fec (if any) or to ré-apply any previously paid issuc fee to the application identificd above.

ch 26, 2004

Director for Patents is requested to
.

{Authorized Signature) *

™ 3 [1(0Y
10167851
NOTE; The Issue Fee and Pu:‘l;a tion Fee (if required) will not be accepted from anyon 03/29/2004 AHONDAFE 00000044 1223ts

terest as shownr By the tocords of the Uniied Bevves Totert ond Trmioce ot other party i | 1 FL21501 1330.00 DA

This.collection of information is required by 37 CFR 1311, The information & reuied o] 02 FC21504 300.00 DA
obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
an:icnﬁon. C iality 13 g d by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
cs cd to take 12 minutes to oonglct:. including gathcring, preparing, and submitting the
complctcd application form to the USPTO, Time will vary dcpendmf upon the individual
case. Any . on the t of time you require to ¢ ete’ this form and/or
suggestions for rcducing this burden, should bo sent to the Chicf Information Officer, U.S.
Palent and Trademark Office, U.S. t of Commerce, Alexan Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Pateats, Alexandnia, Virginia 22313-1450,

Under the Paperwork Reduction Act of 1995, no ns arc requircd 1o respond  a
collection of information unlcss it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 06510033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

PAGE 1/2" RCVD AT 3/26/2004 2:34:26 PM [Eastern Standaid Time) " SVR:USPTO-EFXRF-2/0 * DNIS: 7464000 * CSID:617 350 6878 * DURATION (mm-ss):01-32
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UNITED STATES PATENT AND TRADEMARK OFFICE

i/

e ————————————
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

24390 7590 03/22/2004 | EXAMINER ]
LUCASH, GESMER & UPDEGROVE, LLP LEYKIN, RITA
40 BROAD ST
SUITE 300 | ART UNIT | paperNumBER |
BOSTON, MA 02109 2837

DATE MAILED: 03/22/2004

[ APPLICATIONNO. |
10/167,851 Joseph L. Jones
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS ROBOT

FILING DATE |
06/12/2002

FIRST NAMED INVENTOR | ATTORNEY DOCKET No. | CcONFIRMATION No. |

DP-5 US 77711

r APPLN. TYPE | SMALL ENTITY | ISSUE FEE | PUBLICATION FEE l TOTAL FEE(S) DUE I

nonprovisional YES $665 $300 $965

DATE DUE |
06/22/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status is changed, pay the PUBLICATION FEE (if
required) and twice the amount of the ISSUE FEE shown above
and notify the United States Patent and Trademark Office of the

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

change in status, or O Applicant claims SMALL ENTITY status.

See 37 CFR 1.27.

Il PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004.



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax  (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requil:edl. Blocks 1 through 4 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss corrtgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1)

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

24390 7590 03/22/2004 ave its own certificate of mailing or transmission.
LUCASH, GESMER & UPDEGROVE, LLP Certificate of Mailing or Transmission
40 BROAD ST Stavos Bosil Service with suciont postase Tor Mgt Soes meai e bnited
SUITE 300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
BOSTON, MA 02109 ' transmitted to the USPTO, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
| appLiCATION NoO. | FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. [ CONFIRMATION NO. ]
10/167,851 06/12/2002 Joseph L. Jones DP-5 US 7777
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS ROBOT
[ APPLN. TYPE | svaLLENTITY | ISSUE FEE | rusLicaTioN FEE | TotaLrees)puE | DATE DUE |
nonprovisional YES $665 $300 $965 06/22/2004
l EXAMINER [ ART UNIT | cLAss-sUBCLASS |
LEYKIN, RITA 2837 318-568120

1. Chan}ge of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list (1) the
CFR 1.363). names of up to 3 registered patent attomeys or |

Q Change of correspondence address (or Change of Correspondence agents OI.(’ altematively, (2) the_ name of a single
Address form PTO/SB/122) attached. firm (having as a member a registered attorney or 2

Coa L agent) and the names of up to 2 registered patent
Q "Fee Address" indication (or "Fee Address" Indication form AR
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer attorneys or agents. If no name is listed, no name 3

Number is required. will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assi%ee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onli' appropriate when an assignment has
been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Please check the appropriate assignee category or categories (will not be printed on the patent); Q individual  Q corporation or other private group entity Q government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
O Issue Fee Q A check in the amount of the fee(s) is enclosed.
Q Publication Fee Q Payment by credit card. Form PTO-2038 is attached.
Q Advance Order - # of Copies Q The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

(Authorized Signature) (Date)

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone
other than the apghcant; a registered attomcg' or al?em; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

This collection of information is required by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary dependinf upon the individual
case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, nmersons are required to respond to a
collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
" PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Alexandria, Virginia 22313-1450
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L APPLICATION NO. J FILING DATE | FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. l CONFIRMATION NO. ]
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24390 7590 03/22/2004 | EXAMINER |
LUCASH, GESMER & UPDEGROVE, LLP LEYKIN, RITA
40 BROAD ST
SUITE 300 | ART UNIT ] PAPERNUMBER |
BOSTON, MA 02109 2837

DATE MAILED: 03/22/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 22 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 22 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.
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Application No. Applicant(s)
, - 10/167,851 JONES ETAL.
Notice of Allowability Examiner Art Unit
Rita Leykin 2837

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

1. This communication is responsive to amendment after final office action.dated 3/12/04.

2. X The allowed claim(s) is/are 1-42.
3. [X] The drawings filed on 12 June 2002 are accepted by the Examiner.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al b)[JSome* c¢)[JNone ofthe:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file 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.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [J hereto or 2) [] to Paper No./Mail Date ______.
(b) [J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______.

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

7. J 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. [J Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [J Notice of Draftperson's Patent Drawing Review (PT0-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 3/11/04 .
3. X Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date 1/23/04
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material 9. [J Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 1-04) Notice of Allowability




Application/Control Number: 10/167,851 Page 2
Art Unit: 2837

REASONS FOR ALLOWANCE
1. The following is an examiner’s statement of reasons for allowance. The
application is allowed based on provided amendment after final office action and further
search.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Rita Leykin whose telephone number is (571)272-2066.
The examiner can normally be reached on Monday-Friday 8:30-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Robert Nappi can be reached on (571)272-2071. The fax phone number for
the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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Application No. Applicant(s)
. 10/167,851 JONES ET AL.
Interview Summary Examiner Art Unit
Rita Leykin 2837

All participants (applicant, applicant’s representative, PTO personnel).

(1) Rita_Leykin. (3)Mr.AWeinstein.
(2) Mr. Jacobs. ) 4) .

Date of Interview: 3/11/04.

Type: a)[] Telephonic b)[] Video Conference
c)X Personal [copy given to: 1)[] applicant  2)[X] applicant’s representative]

Exhibit shown or demonstration conducted: d)X] Yes  e)[] No.
If Yes, brief description: _robot in claimed modes of operation.

Claim(s) discussed: 1,37 and 42.

Identification of prior art discussed:

Agreement with respect to the claims )l was reached. g)[_] was not reached. h)[1 N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Applicant suggested to amend the above claimes in order to include the clarification

of robot movement "in obstacle following mode, the robot travels adjacent to an obstcle for a distance at least twice
the work width of the robot". Additional search will be provided..

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See
Summary of Record of Interview requirements on reverse side or on attached sheet.

Examiner Note: You must sign this form unless it is an
Attachment to a signed Office action.

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20040311



Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

- Date of interview

— Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless itincludes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general resuits or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy
If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the

statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Issue Classification 10/167,851 JONES ET AL.
Hll “'l m Examiner . Art Unit
Rita Leykin 2837
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Applicants:  Joseph L. Jonesetal. 3 Examiner: Rita Leykin O F
Serial No..  10/167,851 ’ ArtUnit: 2837 F I C!Ag
Filed: June 12, 2002
Title: Method and System for Multi-Mode

Coverage for an Autonomous Robot

Atty. Dkt:  DP-5US

#***********###*******t’#*#****t**#*#******ktt*t*********#*****************
Certificate of Facsimile Transmission

I hereby certify that this correspondence is being transmitted via facsimile, on this date,

March 12, 2004, to: Commissioner for Patents, Mail Stop Amendment After Final,

Alexandria, VA 22313, facsimile Ne. 703-8¥2-9306 (27ag%s)

Gl L. Sperdy] faud D_Apicctil!
Name of Person Sending Fax Signature :

**********t*********#***************#*******#t*********#*#*tt***t#*#*****##

Commissioner for Paténts
P.O. Box 1450
Alexandria, VA 22313-2450

AMENDMENT AFTER FINAL OFFICE ACTION (37 CFR 1.116(b))
Sir:

In response to the Final Office Action mailed December 29, 2003 and an in-person
interview between and among the undersigned, Mr. Glen Weinstein, Esq. and Examiner
Leykin on March 11, 2004, please amend the above-identified application as follows to place

this application in condition for allowance.
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Amendments to the Claims

Please amend the claims, without prejudice, as follows, wherein underlining identifies

added material and strikethroughs identify deleted material:

Listing of Claims:

1. (Cunently Amended) A mobile robot comprising;:

(a) means for moving the robot over a surface;

(b) an obstacle detection sensor; -

{c) and a control system operatively connected to said obstacle detection sensor and
said means for moving;

(d) said control system configured to operate the robot in a plurality of operational

modes and to select from among the plurality of modes in real time in response to signals
generated by the obstacle detection sensor, said plurality of operational modes comprising: a

spot-coverage mode whereby the robot operates in an isolated area, an obstacle following
mode whereby said robot travels adjacent to an obstacle, and a bounce mode whereby the
robot travels substantially in a direction away from an obstacle after encountering the

obstacle, and wherein, when in the obstacle following mode, the robot travels adjacent to an

obstacle for a distance at least twice the work width of the robot.

2. (Onginal) A mobile robot according to claim 1 in which said control system is
configured to operate first in said spot-coverage mode, then alternate operation between said
obstacle following mode and said bounce mode.

3. (Original) A. mobile robot according to claim 2 in which said spot-coverage mode
comprises substantially spiral movement.

4. (Previously Amended) A mobile robot according to claim 2 in which the control
system is configured to return to said spot-coverage mode after a predetermined traveling
distance. ‘

5. (Previously Amended) A mobile robot according to claim 2 in which the control
system is configured to return to said spot-coverage mode after a predetermined elapsed time.

6. (Previously Amended) A mobile robot according to claim 2 in which the control
system is configured to return to said spot-coverage mode if the average distance between

obstacle interactions is above a predetermined threshold.

2
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7. (Original) A mobile robot according to claim 1, whereby said obstacle detection
sensor comprises a tactile sensor. _

8. (Original) A mobile robot according to claim 7, whereby said obstacle detection
sensor further comprises an IR sensor.

9. (Previously Amended) The mobile robot according to claim 1, whereby said
obstacle following mode comprises altemating between decreasing the turning radius of the
robot as a function of distance traveled such that the robot turns towards the obstacle until the
obstacle detection sensor detects the obstacle, and decreasing the turning radius of the robotas
a function of distance traveled such that the robot turns away from the obstacle until the
obstacle detection system no longer detects the obstacle. '

10. (Previously Amended) The mobile robot according to claim 1, whereby the robot
operates in said obstacle following mode for a distance greater than twice the work width of
the robot and less than approximately ten times the work width of the robot.

~ 11. (Previously Aménded) The mobile robot according to claim 10, whereby the
robot operates in said obstacle following mode for a distance greater than twice the work
width of the robot and less than five times the work width of the robot.

12. (Original) The mobile robot according to claim 1, further comprising a means for
manually selecting an operational mdde.

13. (Currently Ameénded) A mobile robot comprising:

(a) means for moving the robot over a surface;

(b) an obstacle detection sensor;

' + (c) and a control system operatively connected to said obstacle detection sensor and
said means for moving;

(d) said control system configured to operate the robot in a plurality of operational

modes and to select from among the plurality of modes in real time in response to signals

generated by the obstacle detection sensor, said plurality of operational modes comprising: an
obstacle following mode whereby said robot travels adjacent to an obstacle for a distance at

least twice the work width of the robot, and a bounce mode whereby the robot travels

substantially in a direction away from an obstacle after encountering the obstacle;
() whereby said control system is configured to alternate into said obstacle following

mode after a predetermined number of sensor interactions.

3
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14. (Original) A mobile robot according to claim 13, wherein said predetermined
number of sensor interactions is randomly determined.

15. (Original) A mobile robot according to claim 13, wherein said predetermined
number of sensor interactions is between approximately 5 and approximately 15.

16. (Original) A mobile robot according to claim 13, wherein said control system is
configured to alternate into said bounce mode after the robot travels a predetermined distance
in said obstacle following mode. _ '

17. (Original} A mobile robot according to claim 13, wherein said éontrol system is
configured to alternate into said bounce mode upon either the robot has traveled a maximum
distance or the robot has traveled a minimum distance and an obstacle has been encountered.

18. (Original) A mobile robot according to claim 17, wherein said minimum distance
is at least 115 cm.

19. (Original) A mobile robot according to claim 18, wherein said maximum distance
is less than 520 cm. ‘

20. (Original) A mobile robot according to claim 13, wherein the control system
alternates operational modes based on the distance traveled by said robot.

21. (Previously Amended) A mobile robot comprising:

(a) means for moving the robot over a surface;

(b) an obstacle detection sensor;

(c) a control system operatively connected to said obstacle detection sensor and
said robot moving means; and wherein .

@ said control system is configured to operate the robot in a plurality of
operational modes, said plurality of operational modes including an obstacle following mode
wherein the robot travels adjacent to an obstacle, and a bounce mode wherein the robot travel§
substantially in a direction away from an obstacle after encountering the obstacle;

(e) said control system being further configured to alternate into said obstacle
following mode after a predetermined number of sensor interactions; and

(63 a means for determining a level of clufter associated with the surface over

which the robot moves.

4
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22. (Original) A mobile robot according to claim 21, wherein said means for
determining the level of clutter comprises tracking the number of interactions with obstacles
over time. | '

23. (Original) A mobile robot according to claim 22, further comprising a mea;ns for
imputing the approximaté area of the surface, wherein said means for determining the level of
clutter further relates to the approximate area of the surface.

24. (Original) A mobile robot according to claim 22, wherein the level of clutter is -
correlated to the frequency at which the controller alternates operational modes.

25. (Previously Amended) A mobile robot according to claim 21, wherein the level of
clutter is positively correlated to a minimum obstacle following distance.

26. (Previously Amended) A mobile robot comprising:

(a) means for moving the robot over a surface;

(b)  an obstacle detection sensor; and

©) a control system operatively connected to said obstacle detection sensor and
said robot moving means; and wherein

@ said control system is configured to operate the robot in a plurality of
operational modes, said plurality of operational modes including an obstacle fqllowing mode
wherein the robot travels adjacent to an obstacle, and a bounce mode wherein the robot travels
substantially in a direction away from an obstacle after encountering the obstacle;

(e) said control system being further configured to aitemate into said obstacle
following mode after a predetermined number of sensor interactions;; and further

(f) wherein the control system alternates between said operational modes based
upon a lack of sensor input.

27. (Original) A mobile robot according to claim 1, wherein said control system
further comprises memory wherein an operational system program is stored, said operational
system program comprising a plurality of behaviors and an arbiter to select which behavior is
given control over the means for moving.

28. (Original) A mobile robot according to claim 27, further comprising an escape *

behavior.
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29. (Original) A mobile robot according to claim 28, wherein said obstacle detection
sensor comprises a tactile sensor, and wherein said escape behavior comprises operating in
said obstacle following mode. )

30. (Original) A mobile robot according to claim 28, wherein said escape behavior is
triggered by the rate of a motor stall event.

31. (Original) A mobile robot according to claim 30, wherein said escape behavior is
triggered by an increase in said rate of a motor stall event.

32. (Original) A mobile robot according to claim 28, wherein said escape behavior is
triggered by the duration of sensor input.

33. (Original) A mobile robot according to claim 28, wherein said escape behavior
comprises shutting off the robot. ‘

34. (Original) A mobile robot according to claim 28, wherein said escape behavior is
triggered by a lack of sensor input.

35. (Original) A mobile robot according to claim 13, further comprising a cliff
detector, whereby said control system is configured to reduce the robot’s velocity upon
detection of a chiff.

36. (Currently Amended) A mobile robot [according to claim 13, further]
comprising: ‘ ‘

(a) means for moving the robot over a surface;

(b) an obstacle detection sensor;

(c) and a control system operatively connected to said obstacle detection sensor and

said means for moving; '
(d) said control system configured to operate the robot in a plurality of modes, said

plurality of modes comprising: an obstacle following mode whereby said robot travels

adjacent to an obstacle, and a bounce mode whereby the robot travels substantially in a

direction away from an obstacle after encountering the obstacle;

(e) whereby said control system is configured to alternate into said obstacle following

mode after a predetermined number of sensor interactions, and further comprising:

{f) a wheel drop sensor, whereby said robot utilizes the rate of wheel drop sensor

events as input to said control system.

6
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37. (Currently Amended) A method of controlling a mobile-robot equipped with a
sensor for detecting an obstacle, said method comprising the steps of:

a. moving in a spiral running motion;

b. discontinuing said spiral running motion after the earlier of sensing an
obstacle or traveling a predetermined distance;

¢. running in a substantially forward direction until an obstacle is
detected;

d. tuming and running along the detected obstacle for a distance at léast
twice the work width of the robot;

e. turning away from the detected obstacle and running in a substantially

forward direction; and
f. thereafter repeating said step of running along a detected obstacle and
said step of turning away from the detected obstacle,

wherein changes in movement are selected in real time in response to any
of calculated distance or signals generated by the sensor.

38. (Original) The mobile-robot Stcering method according to claim 37,
further comprising the step of repeating the spiral running motion after a
prcdcteﬁnined number of sensor events.

39. (Original) The mobile-robot steering method according to claim 37,
whereby the robot runs along said obstacle for at least a minimum distance but less
than a maximum distance. }

40. (Original) The mobile-robot steering method according to claim 39,
whereby said obstacle sensor comprises an IR sensor able to detect said boundary.

4]. (Original) The mobile-robot steering method according to claim 40,
whereby said obstacle sensor further comprises a tactile sensor.

42. (New) A mobile robot comprising:

(a) means for moving the robot over a surface;
(b) an obstacle detection sensor;

{c) a cliff sensor; and

7
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(d) a control system operatively connected to said obstacle detection
sensor, said cliff sensor, and said means for moving;

(e) said control system configured to operate the robot in a plurality of
operational modes, said plurality of operational modes comprising: a spot-
coverage mode whereby the robot operates in an isolated area, an obstacle
following mode whereby said robot travels adjacent to an obstacle for a
distance at least twice the work width of the robot, and a bounce mode
whereby the robot travels substantially in a direction away from an obstacle

after encountering the obstacle.

8 .
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REMARKS

The present Amendment, responsive to the Final Office Action mailed December 29, .
2003 and an in-person interview between and among the undersigned, Mr. Glen Weinstein,
Esq. and Examiner Leykin on March 11, 2004, is believed to place all claims in this
application in condition for allowance. Previously rejected claims 1, 13 and 37 are amended
‘to add a recitation of a distance the robot travels adjacent to an obstacle, a rccitation also
included in new independent claim 42. Claim 36, which the December 29 Action indicated to
be allowable, has been amended to be in independent form.

" The Applicants respectfully submit that the claims, as amended herein, are patentably
distinguishable over the cited references and in condition for allowance. The Examiner is
therefore rcspe;:tfully requested to allow the claims and pass the application through to ..
issuance. Should any questions arise, the Examiner is respectfully invited to contact the

undersigned.

Respectfully submitted,

ﬁ%ﬁ@/

David A. Jacobs

Reg. No. 31,770

Gesmer Updegrove, LLP
40 Broad Street

Boston, MA 02109

Tel: (617) 350-6800
Fax: (617) 350-6878
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Commissioner for Patents
P.O. Box 1450
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Dear Sir,

Pursuant to the duty of disclosure (37 C.F.R. 1.97 and 1.98), please find attached
hereto for filing in the referenced application:

1. An Information Disclosure Statement by Applicant (PTO 1449) listing one
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2. A copy of the cited document; and

3. A return postcard.

Payment of Fees by Deposit Account: The USPTO is hereby authorized to
charge $180: the submission fee for an Information Disclosure Statement, and any
other required fee, to the Lucash, Gesmer & Updegrove PTO Deposit Account No.
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If additional information is required, you are invited to immediately contact the
undersigned via telephone or facsimile at the numbers listed below. Thank you for your
attention to this matter.

Respectfully submitted,

Date: March 9, 2004 WZ M

Paul L. §peide’l

Reg. No. 52,239

Lucash, Gesmer & Updegrove, LLP
Boston, MA 02109

Tel: (617) 350 6800

Fax: (617) 350 6878
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Applicants: Joseph L. Jones
Application Number: 10/167,851
Filing Date: June 12, 2002
Title: Method And System For Multi-Mode Coverage For An
Autonomous Robot
Group Art Unit: - 2837
Examiner: R. Leykin
“ Attorney Docket: DP-5 US
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United States Postal Service, Express Mail Post Office to Addressee Service, Label No. EV 064497897 US
on January 23, 2004, addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE
STATEMENT AND PTO FORM 1449

Commissioner for Patents
; P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir,

Pursuant to the duty of disclosure (37 C.F.R. 1.97 and 1.98), attached hereto are:
1. An Information Disclosure Statement (PTO 1449) (2 pages) listing
documents (14 documents total);
2. A copy of the cited documents; and
3. A return postcard.

Payment of Fees by Deposit Account: The USPTO is hereby authorized to
charge $180: the submission fee for an Information Disclosure Statement, and any
- other required fee, to the Lucash, Gesmer & Updegrove PTO Deposit Account No.
122315. A duplicate copy of this response letter is attached.
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erial No. 10/167,851
{ling Date: June 12, 2002

If additional information is required, you are invited to immediately contact the
undersigned via telephone or facsimile at the numbers listed below. Thank you for your
attention to this matter.

Respectfully submitted,

Date: January 23, 2004 W W/
Paul Speidel

Reg. No. 52,239

Lucash, Gesmer & Updegrove, LLP
Boston, MA 02109

Tel: (617) 350 6800

Fax: (617) 350 6878
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Abstract of JP2002204768

Page 1 of 1

PROBLEM TO BE SOLVED: To solve the El
problem of difficulty in previously determining a
movement route as if to cover an entire
cleaning area.

SOLUTION: When moving a body 1 all over a
square cleaning area surrounded by vertical
lines and horizontal lines, the body 1 is made
to wind its way between opposing vertical
lines. For this winding, a clearance between a
forward winding route and a backward winding
route is set so as to leave some parts
uncleaned and the cleaner may move all over
a wide area in a short time. The body 1
changes the course and travels windingly on
opposing horizontal lines, moves from the left
to the right in a cleaning area. With the
progress of winding travel, finally the body 1
hits against the right vertical line and hindered
from progressing. In this case, the direction of
departing from the right vertical line, namely, it
makes a turnabout leftwards. The body
windingly travels between the opposing right
and left vertical lines and moves horizontally in
the cleaning area. Thus, the body is moved in
the cleaning area as if to cover the entire area.
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Japanese Kokai No. 2002-204768

Title of the Invention: Autonomous Cleaner
Publication Date: July 23, 2002

Application No. 2001-4657

Filing Date: January 12, 2001

Applicant: Matsushita Electric Industrial Co., Ltd.

Claims 1, 3, 7, and 8 of JPP ‘768 read as follows.

<Claim 1> An autonomous cleaner comprising a cleaning means provided in a
main body, for removing dust on a floor surface traveling means for moving the main
body, a travel direction changing means for changing the direction of movement of the
main body, and a movement control means for controlling the movement of the main
body by controlling the traveling means and the travel direction changing means, wherein
said movement control means performs a wide area movement control in which the main
body moves in a zigzag fashion between opposed area lines defining an area to be
cleaned, and if the movement of the main body in the zigzag fashion is obstructed, the
direction of the movement of the main body is changed to a direction away from the area
line which obstructs the zigzag movement of the main body.

<Claim 3> An autonomous cleaner according to any one of claims 2, further
comprising a dust detecting means for detecting the amount of dust to be cleaned by the
cleaning means, said movement control means being provided with a pattern movement
control in which if the dust detecting means detects a larger amount of dust than a
predetermined value during the wide area movement control, the main body is moved in
accordance with a predetermined pattern.

<Claim 7> An autonomous cleaner according to any one of claims 3 through 5,
wherein in the pattern movement control of the movement control means, the main body
is moved spirally from the inside to the outside.

<Claim 8> An autonomous cleaner according to any one of claims 2 through 7,

wherein the obstacle detection movement control includes a plurality of movement
patterns.
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