
Silver Star Exhibit 1002

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

A0 12(2- (Rev. 08/10)

Mail Step 3 REPORT 0N THE
Director et‘the U31 Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Box I450 ACTIGN REGARDING A PATENT (IR

AIexamIrizi, VA 223134450 TRADEMARK 
E11 Campiianee with 35 USC § 290 and/er 15 U.S.C. § 1116 you are hereby advised that a £01111 action has been

’1Eed in, the US D1str1ct Court District. Of Massachusetts 011 the feilewhig
 

E] 'i‘radematigs (11' MPatems. ( Z the patent ache-11 involves 35 U.511. § 292.):

DQCKET N0. DATE FILED US. DISTRICT COURT

1:17—011—10648 4/17/2017 . District of Massachusetts
PLAINTIFF DEFENDANT

iRebot Carporation The Steak 8: Becker Corporatien; Biack & Decker (US)

5110.; and Shenzhen Siiver Star inteiiigeni Technoiogy
(30., Ltd.

PATENT OR DATE OF PATENT 1 W W :1 T M T i r ‘ «My
TRADEMARK NO OR TRADEMARK AOLDJ‘ 0L P53“ OR TRMEM‘

1 72155008 12/26/2006 iRobotCm‘poretian

2 8,474,090 77/2/2013 iRobot Corporation

3 6,809,490 10/26/2004 iRobotCerporation

DATE INCLUDED

: Cress; Bill [:1 Other Pleading
PATENT OR DATE OF FATE NT

TRADEMARK NO. OR TRADEMARK 
[11 the abeve -----mailed case, the fellewiiig deeis10n has been rendered erjudgement issued:

DECISION/JUDG ETMENT

(BY) DEPUTY CLERK 
Copy I-----{men initiation (if aetien, maii this eepy t1) Directer Chpy 3------Upon termination of aetien, mziii this (:(ipy th Iiirecter
{fem 2------Upon filing dewment adding patentfi), maii this (:5pr ti) flirectm‘ Chpy 4------Cause file (:(ipy
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Case 1:17-cv-10651-LTS Document 3 Filed 04/17/17 Page 1 of 1

A0 12(2- (Rev. 08/10)

Mail Step 3 EEPGRT 0N THE
Director et‘the U31 Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Box I450 ACTIGN REGARDING A PATENT (IR

Aiexzmdrie, VA 223134459 TRADEMARK 
in Cempiianee with 35 USC. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a @1111 action has been

iiied in, the US.D15tr1et Court District. Of Massachusetts 011 the feilewhig
 

E] 'i‘radematigs or MPateths. ( Z the patent ache-11 hivoives 35 U.511. § 292.):

DOCKET NO. DATE FILED US. DISTRICT COURT

1 :17'CV'10551 4/17/2017 . District of Massachusetts

PLAINTIFF DEFENDANT

iRebot Corporation bObsweep, ine; bObsweep USA; and Shenzhen Siivea‘

Star Enteiiigeni Teehneiogy Ce, Ltd.

PATENT OR DATE OF PATENT 1 W W ,‘ T M T . r ‘ i121"
TRADEMARK NO OR TRADEMARK AOLDJ‘ 0L P53“ OR TRMEM‘

-——

In the above—entitled case, the following pate11t(s)/ trademarkts) have been inniuded:

DATE INCLUDED INCLUDED BY

 
[3 Amendment [3 Answer : Cress; Bill [:1 Other Pieaeiihg

PATENT OR DATE OF FATE NT
Y $7 17 ‘\Tui‘ . r 1 ARI”

TRADEMARK NO. OR TRADEMARK AOLDuR 0L PHAERT OR TRA‘JEM‘

 
in the abeve -----entitled case, the fellewihg deeisien has been rehdered erjudgemeht issued:

DECISION/JUDG ETMENT

(BY) DEPUTY CLERK 
Copy I-----{men initiation of action, maii this copy to Director Cepy 3------Upon termination of titanium, mziii this cepy te Iiirecthr
{Tom 2------Upon filing dewment adding patehtfi), maii this mm to Director Cepy 4------Cause fiie cepy
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Case 1:17-cv-10649-LTS Document 2 Filed 04/17/17 Page 1 of 1

A0 12(2- (Rev. 08/10)

Mail Step 3 REPORT 0N THE
Director ei‘the U31 Patent and Trademark Office FILING 0R DETERMINATIGN OF AN

TO :

Poi}. Box I450 ACTIGN REGARDING A PATENT (IR

Aiexzmdrie, VA 223134459 TRADEMARK 
in Cempiianee with 35 USC § 290 and/er 15 U.S.C. § 1116 you are hereby advised that a ceutt action has been

iiied in, the US District Court District. Of Massachusetts 011 the feilewhig
 

E] 'i‘radematigs (11' MPateths. ( Z the patent ache-11 hivoives 35 U.511. § 292.):

DQCKET N0. DATE FILED US. DISTRICT COURT

1:17—ev—10649 4/17/2017 . District of Massachusetts
PLAINTIFF DEFENDANT

iRebot Carporation Bisseii Homecare, Erie; Maisuiek Enierprises (3a)., Lid.

PATENT OR DATE OF PATENT 1 W W K T M T T r ‘ «My
TRADEMARK NO OR TRADEMARK AOLDJ‘ 0L P53“ OR TRMEM‘

In the above—entitled case, the following pate11t(s)/ trademarkts) have been inniuded:

DATE INCLUDED INCLUDED BY

 
[3 Amendment, [3 Answer : Cress; Bill [:1 Other Pieaeiihg

PATENT OR DATE OF FATE NT
Y T7 17 «Tim ‘ r 1 ARI”

TRADEMARK NO. OR TRADEMARK AOLDuR 0L PHAERT OR TRA‘JEM‘

 
in the abeve -----entitled case, the fellewihg deeisien has been rehdered erjudgemeht issued:

DECISION/JUDG ETMENT

(BY) DEPUTY CLERK 
Copy I-----{men initiation (if aetien, maii this eepy ti) Directer Cepy 3------Upon termination of aei'ien, mziii this cepy te Iiirecthr
{fem 2------Upon filing dewment adding patehtfi), maii this (:5pr ti) iiireetiir Cepy 4------Cause fiie cepy
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Case 1:17-cv-10652-LTS Document 3 Filed 04/17/17 Page 1 of 1

A0 129. {Rev 335163

3:13:93 5:13;: 8 REPURY €33"? 3353.3:
Birecmr 93' $339. US. 333mm and Tméemark {3mm FKENG {3R EEYEREJKNAYKGN {33: .533?

‘93:}. Hex 1458 ACTIGN REGREKEENG A FATENK‘ QR

Akaxsmfirissg VA. 2.231344%? IRAQENEARIK 
 

In Cmuyiimm: wifh 35 35. SE. ~§ 395‘ amiv‘bw: if? U352. if- ii 35 you an“: hem-Ex}: afivisa‘i that a may; action has him;

iiii-zi in flat: {3}}. 33:33:22 Cam: {3333363 93‘? Massaflmsefis on E31: fizflewfing

{:2 '332'afim‘narks er E33 P‘akmii. { 3:: flit patant $53391?! im‘mlvas ‘35 ELSE. § “3393}:

“c: C9931} _ _ ‘
{Bia'irim {2f Maswehusefis

ghenzhen Eiini Techméagy ‘38., U6, (333.353 EL§fe

.. 4‘

GR

Rabat Cargor‘atian

Webs”: Cnrperatien

iiffifixlmé

{$1 the afig‘m—u-cmitied 9'. 
 

3
ion gm: 336€3 madam an; judgement issued:m mM E"a w‘27“9.: A n At;'5!.it.n‘7); m 2’; u,“I 4.b}.(1‘ M?C4 wMC: t:v.

I 8333 DE'EKTYY CLERK 
{3033}; i -----{Spam initiation af anfian, mafi this E33393? 393 Birwicr Campy §----7§.T§30Ezu ternfiumiau 0? “firm, maii this {-399}? $8 flii‘ectm‘
{59393: 2-----'if§mn ‘33!ng figmenimam afifiing Pahnfls}, msifi this sing}; in Birecmr {3:31:39 ém‘Caw fiie {tap}:
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Case 1:17-cv-10647-LTS Document 3 Filed 04/17/17 Page 1 of 1

A0 129. {Rev 33.9193}

Riki} 35mg: 8 REPURY {3333' 3353.3:
Birecmr 93' $339. US. 333mm and Tméemark {3mm FKENG {3R EEYEREJKNAYKGN {H3 .533?

‘93:}. Hex 1458 ACTIGN REGREKEENG A FATENK‘ QR 
 

Akaxsmfirissg VA. 2.231344%? IRAQENEARIK

In Cmuyiimm: wifh 3 g i

iiimi in flat: US 33:33:22 Cam? Qififii’ifii 93‘? E fiassamuseiis- on E31: fizflewfing

{:2 '§”2'at§;;~331arks er E33 P‘akmii. { {:3 flit patant $53311?! im‘mlvas 351LSE. § “3393}:

= 1 :1 ‘3an 35.3? ‘ a” Dzairm {3? Massamusefis

Homer 1319;; 11933631 Appliance Manufacturmg Ca. 111:5. dibg’a

TTI F3003" Care Nari}: America, Ina; Shenzhen Sfiver Star

Inte‘iligent TEChrmlogy (Ia, 1161.; Suzhou Real Power Electric

Arpyiiance Cm, Ltd.
.. 4‘

GR

{fififigfigfi ' " Rabmfimparafisn

Rabat Camorafian

‘1 if083'2.916

{:1 the afig‘m—u-cmitied 9'. 
 

3
ion gm: 336€3 maimed an; judgement issued:m mM E"a w‘27“9.: A n At;'5!.it.n‘7); m 2’; u,“I 4.b}.(1‘ M?C4 wMC: t:v.

I 8Y3 DEEJ’LTYY CLERK 
("leggy i -----{Spam initiation af anfian, mafi this $9393! :93 Birwicr Campy §----7§.T§30Ezu ternfiumiau 0? “firm, maii this {-399}? $8 flii‘ectm‘
{59393: 2-----'if§mn ‘33!ng figmenimam aiming Pahnfls}, msifi this sing}; in Birecmr {3:31:39 é-n-Csnw fiie {tap}:
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

10/167,851 6809490 2837 06B0

HulllllIllummmmwullml11111111111

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
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
[IF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

10/167,851 06/12/2002 Joseph L. Jones 09945-0014001 / DP-OS US
CONFIRMATION NO. 7777

26161 POA ACCEPTANCE LETTER

FISH & RICHARDSON P.C. (BO)

PO. BOX 1022 lllllllllIllIIIIIIIHLIIIIIIIIIIIllllIIIIIIIIIIIHIIIIIIUIIIIllllllllllllllllll0000000457 0830
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
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING 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 HIIII IIHIIIIIIHLIIIIIIIIIIIIIIIIIIIHHIIIIIU III IIIIHIHIHII
SUITE 300 0000000457 0802

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
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Attorney Docket No; G9945v0014001 / ESP—()5 US

TN THE UNITED STATES l’A’l‘EN’l‘ AND TRADEMARK (EFFECTS

Applicant : Jones, et al. Art Unit : 2837

Patent No. ; 6,809,490 Examiner : Rita igeykin
Issue Date : (letober '26, 2004 Cont. No. : 7777

Serial No. i lid/167,851

Filed, :' June 12, 2002

Title 1 METHOD AND SYSTEM FQR MUL'TT-h/lOTEE {EGVERAGE FOR AN

AUTONOMOUS ROBOT "

Commissioner for Patents

PO. Box l450

Alexandria, VA 223134450

WTQNAELNEEKEQWER OF ATTORNEY

r

Under 37 CPR §3_73(h), TROBOT" 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

assignment was recorded in the Patent and Trademark Olliee at Reel M4249 , Frame “glint“ on

December 1 2003;
 

The undersigned has reviewed all the documents in the ehalri of title of the patent

application identified above andg 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 attornefls) and or agentts) associated with

the Customer Number provided below to prosecute this application and to transact all business in

the Patent and Trademark {Llffiee connected therewith, said appointment to be to the exclusion of

the inventor£s) and his/their attorneyts) and or agentts} in accordance with the provisions of 37

CPR §3.7l,. et seq. of the Patent Office Rules ot‘l’ractiee.

PTG (Instomer Number: 26161

The undersigned also directs all eorrespondence be addressed to that Customer Number;

PTO Cnstomer Number: 26ml

Silver Star Exhibit 1002 - 9
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{kw-{Em}? I .E'iftHES', $3“! 33. ‘ ,ekfrtczrney‘s Baskifii N0; ()9‘§3:§§a{lfig {mg}; 5:313:35 {3K
'iaatce‘zszm : .., :
{aimed

Sfir'iai’E-Jw‘ :

File-iii

Rage.
 

Respectfifiiy submittsd,

 
 

, ‘85 General (Io-azzz1ss'i

Fish & Richardssn RC.

Om: Maxim Park Drive

Bog-tun, Massachusetts (32?; i (H 878

Teiwhcm: {617} 5426979

Facsmiiie: (617) 1342:8906,

22561523-

Silver Star Exhibit 1002 - 10
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Applicant :
Patent No. :

: Octobsr 26, 2004
SerialNo. :

: June 12, 2062
: 3 off}

Issued

Fiied

Page

lanes, at :11.

6,809,490

EO.I’167,851

Atmmey’s Docket N0; GQSMSQOMGM [DP—(‘55 US

Silver Star Exhibit 1002 - 11



Silver Star Exhibit 1002 - 12

Electronic Acknowledgement Receipt

International Application Number: —

METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS

TItle of Inventlon: ROBOT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

 
Power of Attorney 014001 .pdf 316bdb4f5d188a03781791dcf0775856570

2c0f1

Information: Silver Star Exhibit 1002 - 12

 



Silver Star Exhibit 1002 - 13

Total Files Size (in bytes) 89075

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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

lfa 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 ofthe 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.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Joseph L. Jones et a1.
Application Number: 10/167,851
Filing Date: June 12, 2002
Title: Method andSystem for Multi-Mode Coverage for an

Autonomous Robot

GroupArt Unit: .2837
Examiner: Rita 'Leykin
Attorney Docket: DP-S US (ISR-017-4US)

TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
AND PTO FORM ‘1449

Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

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
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 ofthe specification.

Pam,ent ofFees 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
anyrequired 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 sub ‘tted,

Date: September 24, 2004  
Gesmer Updegrove LLP
Boston, MA 02109

Tel: (617) 350 6800

Fax: (617) 350 6878

Silver Star Exhibit 1002 - 14
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PTO/SB/08A (04-03)
Apprwed for usethrough 4/30/2003. 0MB\0651-0031

.USfPat'ent and Trademark 00102: U.S. DB’AKTMENT OF COMMERCE
-.- ired oo :- ~ nd to a collection of Information unless It contaer a valid OMB control number

Substitute for form 1449/FTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(use as manysheets as necessary)

   Complete ifKnown

 
 
 

  
  

 

 
 
 
 

inlica’rion Number ‘7 10 167 851 ' . V . V ’
. Filin- Date June 12 2002 . 5

First Named Inventor Jones Jose-hiL . . _

mum—[221—

D i . '
 
 

' Attorney DodteLNurnber P-5 us ([SR-017-US)

 
Pages, Columns, Lines, Where
Relevant Passages or Relevant

V :FOREIGN PATENT DOCUMENTS . .
A _ , Foreign Patent Document ' Publication Date Name ofPahentee

No.‘ . Cumin Corie‘ _ Number‘ _ m Code‘ (if m“) MM—Du.yyyy or Applicant of Cited Document
D 198 49 978 C2 _ 05/11/2000

 
'EXAMINER: Initial If reference considered, whether or not citation is in conformance with MP3 609. Draw line through citation If not in conformance and not considered.
Include copy ofthls form with next communication to applicant lApplicant's unique citation designation number (optional). zSeeitlnds Codes of .USPTO Patent Documents at
Wor MPEP 901.04. ’Enter Office that Isued the document, by the two-letter code (WIPOAStandard-Slf.3). ‘ForJapanese patent documents, the indication of the
year of therelgn of the Emperor mustprecede the serial number of the patent domment. 5Kind of document by the appropriate symbols as Indicated on the document .under
WIPO Standard ST. 16 if possible. sApplicant: Is to place a chedr manc here if English language Translation is attached.
'ihls colledion of information Is required .by37 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
roses) an application. Confidentiality is governed by 35 U.S.c. 122 and 37-CFR 1.14. This collection Is estimated to take 2 hours to complete, including gathering, preparing,P

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 inc complete
this form and/or suggestions for reducing this burden should :_be sent to the Chief Information .Ofiicer, U.5. Patent and, Trademark Ofiice, US. Department of Commerce,
Washington, DC 20231. D0 NOT,SEN_D FEES 0R COMPIEI'ED FORMS TO THIS ADDRESS. SEND To: Commissioner!” Patients, Washington, DC 20231.

Ifyou needasslstance in completing. the firm), a” 1-800-P70-9199 (1-800-785-9199) andselect option 2.

Silver Star Exhibit 1002 - 15
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® Patent‘inharber:
Framer, Enniin, Dr" 80335 Mfinchen, DE; Strobel,
Matthias, Dipl.-lng. (PH), 89079 Ulm, DE

® Vemeter:
Gref Lambsdorff, M., ~DipI.-Phys.Dnrer.nat.,
Pat.-Anw., 81673 'Mfinch‘en

r® Selbstfahrendes Reinigungsgerét I

'DE19849978C2

Salbstfa'h rendes Reini'gungsgerét (20), mi1
- einem Antriebsmotor (31, 32) zum Antrleb von minde-
stens zwei an dam Rainigungsgetit montierten Ridern
(21. 22), ,
— einem Steuermchner (30) zur Steuerung der Bewegung
dos Heinigungsgeréts (20).
— Sansor'an (23H;.34) zur .Detekti'un von Hindernissen,
-und gegabenen‘falls mit
— einer Reinigungseinheit (10) zur automatischan 0er
manuallen Reinigung nicht-textiler .Bodenbelfiga,rwelche
enthiélt:
— eln Rainigungstuch (1),‘w,elchas um eine Mehrzahl Rol—
len (3—9) gelegt is: und auf einer Suite der Reinigungsein-
he‘it Moraine nach auBen waisandeabene Reinigungsflfi-
che “8) bildet,
— einen Reinigungsbehélter (13,). welcher eino Reini-
gungsfldsslgkéit enthilt und durch welchen das Reini-
gungstuch (1) dumh Transport- und Antriebsrollan (3— 8)farderbar is1,
dadurch gekenmeichnet. dais
— in dem Steuerrechner (30) sine Anzahl von Grundmu-
stern von ijaktorian {fir die Fortbewegung dos Reini-
gungsgerits speiCherbar .und benutzerseitig auswfihlbar
ist, und
- in dem Stauerrechnar (3D) eine Fortbewegungss’trate-
gle gespelchen lat, nach der das Reinigungsgerfit .(20)
nach Durchlaufnn dos Grundmustars einer ausgewiihhan
Trdlaktprie In sine (nach dam Zufallsprinzlp 'ausgewfihlta
RIchtung féhrt und nach elner vorbestimmten zurflckge—
legten Entfernung in dieser Richtung emeut mit dem
Durehlaufan dea ,Grundmus‘ters der ausgawihlten Trajek—
.torie beginnt.

Innerhalb-vqn 3 Monaten nach Verfiffentlichung der Erte’ilung kann Einspruch .erhoben‘werden
7 V V , 0 ’ ® Erfinder: V

lllllilillllllllllflllllllllfllflilllfllflflllilllllllilflillillllll

BUNDESREPUBLIK ® 'Patent-schrlft ® lnt...Cl.7:
DE TSCHLAND .' ' A47 L “/40
1. .DE 19849-978 c2 N

0

@ Aktenzeichen: 19849978715 f2
V - ® Annieldetag: 29. 10. 1998 a:

ozu-Tscues @ Offeniegungstag: 11. 5.2000 g
.‘ (D Veiréffentlichungstag 7PATENT "ND . der Patenterteilung: 8. 2.2001 w

MARKENAMT 2
In
a

Framer, Erwin, Dr.,,80335 Mfinchen. DE; Strobel,
Matthias, 'Dipl.-lng., 89079 .Ulm, DE

' .® Ffirdia Bearteilung der Patentfiihigkeit in Betracht
gemgene Druckschriften:

DE
DE

195-44999 A1
43 40 771 A1

0503 2004746
DE-GM 7135.880

0615 719m
9111134

EP
W0

 

BUNDESDRUCKEREI 12.00 .002 166/270/9 10
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"DE 19849978 C2
1

Beschreibnng

Die Erfindung ‘bcuiflicin sclbstfahnendcs Rcini’gungsge-
rat nachdem Obenbegnifl’ des Patentanspnuchs 1. ‘

Auf glanen .oden leicht stnukunnienten FuBbdden wie Holz—
, Pankctt- oden Fliesenbaden bilden sicb schn sehncll deut-
lieh sichxbane rSchmutz- und Staubablagenun‘gen, die, ob-
wohl sic keine stark: Vcnsehnnutzung danstellen, doch 211 ci-
nen venhfilmixmfiBig smrkcn’Beeintnfichligungdes optisch'en
Enscheinungsbilds‘des Unnengrunds fiihnen. Dies gilt fiir die
Bodenbclfige sowehl inpnivaten Haushalten als auch in 6f-
fenLIichen Gebiiuden. Insbcsondene bei gnoBflfiehigen .Bo-
denbelfigen in den Eingangshallen von Stank fnequentienten
rdffentliehen Gebiiudcn wic Kaufllausenn, MuscenodenBan-

ken tnitt'bei ,nasscnn Oder wintenlichen Wetter und bei slan-
kem Publikumsvenkchr in solchen 'Umgebungen schnell
cine stark: Venschmmzung des Bodens ein. Die’Rcinigung
demniger nicht-tcxlilen Bodenbelfig'e wind naeh .demeitigem
Stand den Technik min mcchanischen oden elektnisch ange-
triebencn fahnbanen Reinigungsgcrmen dunch'gefiihn. Sol-
.che fahnbanen Reinigungsgcnfite anbeiten zwan mit zufnic—
denstcllenden Reinigungsleismng, sind jcdoch zumcist nun
manucll zu bedienen.

Nach demifigem Stand ,den 'l‘cchnik weisen die .meisten
bekannten automatischen .‘odcn selbstfahnenden'Reinigungs-
gen-zine eleknrisch angetnicbe'ne Rotationsbilnsten 'auf. .Bci-
spielhafi sei hien auf die deutSche Offcnlegungsschnifi
DE ’195 44-999 A! venwiesen, .die cine selbstfah'nende Rei-
nigungsvon'ichtung fiir FuBbédcn betriffl. Diesc Von-ieb—
tung enmdglichteine automatischc Reinigung von FuBbdden .
insbesondcnc entlimg eines Wandbeneiehes7 ‘Sic waist ein‘c
clektrisch angetriebenc Bunslenschcibe auf, dutch die inn
Bennieb Stanb— und Schmulzpartikel in einen Staubaufneh-
.men befdndcnt und in diesenn gesamnnell wcnden. Dicse Ant
den Reinigung ist inn Unlenschied zu einer Fcuchtneinigung
naturgemfiB unvollstfindig, da .den Schmulz nun unzunei-
chend gebunden wind. Den weilengehendc Vonschlag, die
‘Borstcn mil Alkohol zu u-finken. stem keine wesenflichc
Venbcsserung hinsichtlich der-Schmutzbindungdan.

.Es wurden auch beneits Reinigungsgenfite milfon— oden

:umlaufenden Reinigungsbiindem ‘Vongcschlagen. In den
W0 9.1/11'134 ist ein fahrbanes Reinigungsgenfit - bcscbnie-
ben, welches cine erste Rolle aufweist1 die mil: einem ge‘wik-
kelnen Vornat‘eines Reinigungsbendes umgebcn wind, nund
cincfzweite elcktnisch angetriebene Rolle, aufdie im'Beu-ieb
das "vcrbnauchte Reinigun'gsband aufgcwickelt wind. Auf
seinem Weg von den enshen zun zweiten Roilc lfiufidas Rei-
n'igungsband iiben cincn Umfangsabsehniu eines Endles-
bandcs, so daB cs an desscn'Untenseilc mit den .Obenflfiche
dcs zu neinigcnden Bodens in ,Bcniihnung gebneeht wind
Dunch Zufllhnung von Wassen aus einenn Tank kann auch
cine NaBncinigung des Bodens erfolgen.'Dcn~Nachtcil dieses
Genfirs is: jedoch, .daB das Reinigungsband nacb Gcbmuch
duneh cine zweitc Rolle aufgewickelt wind. Dieses Punkti—
onspninzip enlaubtkeine‘ausneichcnde und effiziente Feueht-
neinigung gnfiBenernFlfichen. Ein schnelles Ab- bz’w. Aufwik-
keln des Reinigungsnuchs wilrde zwan zu cinen Venbesscnung
den Reinigungsquaiitfit fiihnen, wiine abet Valli; un6kono-
Vnniseh, da das'Reinigungsband fontwahrend emeuen wendenmilBte.

In den EP 0 615 719 Al ist eine Maschinc zum Waschen

von gcflicsten Obenflachen Besclnnieben, in welchen ein Rei-
nigungsband auf dem AuBenumfang cine: auf den zu reini-
genden Oberflfiche .abnollenden Walze angcondne! ist und
mit cincnn unnlaufcndcn Flflssigkcilsn'ansponlband in Benilh-
rung stem, welches in einen cine Reinignngsflflssigkcit ent-
hallenden Behfllten eintaucht und an cine: Berfihnungssnellc
mil dem 'Reinigungsband Flilssigkeit auf dicsce ubem‘cigt.
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Da dais Reinigungsband nun ausgewnmgcn wind, danflben
hinaus abet .keine gnflndliche Reinigung cnfihngist diese
Vornichtnng cbenfalls nicht filr die Reinigung ganenen Bo-
denflaehenansgelegt. 1m ubnigen ist die Veanndung ,‘zweien
unnlaufenden Bander ebenfalls plumaubend. umstfindlich
undundkonomisch. '

In den deutschen Offenlegung‘sschnifl DE 43 40771 A-l
wind cine automafische Reinigungsvorniehmng besehrieben,
bei welehen .die Reinignngschegungssn'ategie den-in be-
.steht, .daB zunfichst die Begncnzungswandndes ‘zn neinigen-
den Raumes duneh das Reinigungsgenit abgefahnen wind
.und anschlieBenddunch einen Miknopnmesson .das aufgnund
den Danen des Raumzuschnius' naiionellstc Reinigungspm—
gnannnn den gespeichenten Reinigungspnogramme ausge-
wflhlt wind. AnsehlicBend wind min dcm ansgewiihhen Rei-
nigungspmgramm den benefiende Raum geneinigt. wobei
.das Reinigungspmgnamm ,eine den gcsanmen ‘Raum fiber-
deckendeReinigdngsinajchonie enthiilt. Diese Venfahnen ist
nelau'v aufwendig, da in jcdem Pall vor cinem Reinigungs-
vongang dnneh Umfahren den-Seinenwfinde des Raumes die-
-sen vermessen wenden m3 and eufgnund des Raumzu-
schnins dann ein Reinigungspnogmmm ausgewfihlt warden
muB.

Der vodicgenden Enfindung liegl dagegcn die Aufgabe
zugrunde, cin selbstfahnendes Reinigungsgen‘at anzugcben.
unit welchenn cine Flfiche sehnell und effizient geneinigt wer~
den kann. Insbesondenc is: cs‘Au'fgabe den vonli‘egenden Er-
findung, da‘s selbslfahncnde Reinigungsgenm mi: .einer ger
spe'ichenten Reini‘gungssmgic zd vensehen,-dunch die cine
effiziente Bodenncinigung enndglicht wind.

Dicse Anfgabe'wird mit den kennzeichnenden Merkma-
lcn des Patentanspruchs 1 gciést. Die Erfindung betriift so-
mit ein schstfahnendes ,Reinigungsgcniit, mil cinem _An-
uicbsmoton zunn Aninieb von mindestcns zwci an denn Rei-
nigungsgcnfit mpnfienten Rfidem, cinemSleuennechncr zun
Stcuerung den Bcwcgung des Reinigungsgenfits, Sensonen
nnn Deteklion von'Hindemisscn, wobei in dem Steuennech—

nen cine Anzahl von .Grund'mustenn von 'Ii-ajektonicn fiindie
Fonbewegung dec Reinigung‘sgcnfits speichenhan und benut-
zenseitig auswfihlban ist. und in dem .Stcuenechnen cine
Fontbcwc‘gungsstnategie gespciehen is!1 nach den das Reini-
gungsgcnfitnach Dunchlanfen des Gnundmustens e'inen aus-
gewiihlten ’Inajektorie in=eine nach dem Zufallsprinzip aus-
gewfihlnc Riehtnngffihntmd nach einen vonbeslinnnnten zu-
niickgclegten Entfcrnung in diesen Richtnng emeut'mit dem
Dunchlaufcn des Gnundmustexs den ausgcwfihlten 'Ihjekxo—
rie beginm.

Gegebcncnfalls weistdas selbstfahnende Reinigungs‘genfit
eine Reinignmgseinhcil zunauwmatisehen Oder .nnanuellen
Reinigung nichl-texlilcn Bodenbeifige auf. welchc cin um
cine Melirzahl Rollen gclcgtes und aufeinen-Seite denReini-
gungseinheit cine nach -auBen weisende ebene ‘Reinigungs—
niche bildendec Reinigungs'tnch und einen Reinigungsbev
billet cnthfllt, welehen cine Reinigungsflfissigkeit enman
und dunch Welchen das Reinigungsmah dutch 'fianspont-
und Antricbsnolien fdrderbar'ist.

In dcm Stcuernechnen kann femer cine Hindennisvermei-
dungsstratcgie gespeiehenscin, nagh den im Fallc einen-ein-
gettetenen Oder dnohenden Kollision mil cincm Hindemis
das'Rcinigungsgcnfit kunzfn‘istigabstoppt, cine naeh'dcm Zu-
fallspninzip ansgewiihlte, dcnn Hindemis ,abgewandte, neue
Richmng auswihlt und das Reinigungsgefiit nach einer vor-
bmfimmtcn zunilekgelegten Entfemungin diescn Richtung
enneut mit dem Dmehlanfen des Gnu'ndnnustens einen 'Inajek-
tonic beginnt.

Wcitene yoneflhafie Ansgcstallungen sind in den Unnen—
anspnuehen besehnieben.

Inn folgenden wenden ,Ausfilhnungsbeispiele den gegebe-
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nenfalls verwendeten 'Reinigungseinheil und des erfin-

dnngsgemaflen 'selbstfahrenden Reinigungsgetfits anhand
der-beigefligten Zeichnungen nfiher erlfintert,

Es zeigen:
Fig. 1A‘bis D verschiedene Darstellungu-einzelner Bau-

pen eines Ansfllhningsbeispiels einer‘Reinignngsein-81'“?
heit (A—C) und deren Gesamlheito'bne Reinigungsmch (D);

Fig. 2 Reinigungs‘einheil der Fig. 1D mil eingespanntem
'Reinignngsnieh;

Fig. 3A, 3B perspektivische Ansicht und Unteransicht ei~
nes fahrbaren.'insbesondere selbstfahrendeaneinignngsge-
r515;

Fig. 4.8cbalmngsanordnung fur ein Steuerungs- undNa-
vigacionssystem eines selbstfahrenden Reinigungsger‘éls;

Fig. -5A bis C Beispiele fiir ,mégliche 'Il'ajektorien cine:
selbstfahrenden erflndungsgemfiBen Reinigdngsgerfits.

'in den Fig. lA-D und 2 istei'n Ansfilhmngsbeispiel einer
Reinigungseinheit 10 dargeslelll. Sie besteht im Wesenlli-
chen ans einem Reinigungsbehimer 13, welcher mi! einer
Reinignngsflussigkeit, .im einfachsten Fall Wasser, gefilllt
ist. und einer'Mehrzahl Von Rullen 3-bis 9. .Die Rollen um-
fassen eine Antfiebnolle 3, die von einem Anniebsmotor 2
angetrieben und in Drehbewegung versetzl wird (Fig. 1C).
Die Anlriebsrolle 3 weist eine Oberfliiche Knit e'inet be-
stimmten Rauhigkeit oder mil geeigneten Mimehmern auf,
wodurch die Milna'hme-eines um die Antriebsmlle gelegten
nmlaufenden 'Endlosreinigungstuches 1 ermdglicht wini.
Erste Fiihrungsrollen 4 bis 6 dienen dazu. das Renfigungs-
tnch‘l anBen um den'Reinigunngehfilter 13 hernm zu {71h-
ren. Die unteren-Fuhrungsrollen 5 und 6 spannen das in Be—
trieb fenchte Reinigungslnch 1 .im .unteren Bereich der'Rei-
nigungseinheit zu einer ebenen Reinigungsflfiche la auf, die
im Betrieb mit einem zu reinigenden Fanoden in ,Kontakt
stehtund diesen infolge der um‘laufenden Bewegung ie'inigt.
Die Umlaufrichtung des Reinigungstuches in in Fig. 2
dutch einen Pfeil angedeulet. Die 'Ffihrungsrollen 4 bis 6
sind vorzn‘gsweise.an dem Reinigungsbehdller l3 gehallen.

Ferner sind zwei Spann- und Fiihrungsrollen 7 and 8 vor—
gesehen, welche der Fbrderung des Reinigungstuchee in das
Innere des Reinignngsbehiilters 13 dienen. Die Rollen 7 und
8 sindvan einer geeigneten Halterung 12 befestigl. welchean
.einem 'Behfillerdeckel 11 fest oder lésbar montiertiist (Fig.
1A, B). Wie in Fig. .2 zu sehen isl, verliinfi das Reinigungs-
tuch innenseiligder'Rollen 7 und 8 und ,wird-solchernmflen
von den Rollen ‘7 und 8 'zwnngsweise in das Inneredas Rei-
nigungsbehfilters 13_getaucht. Somit kann das 'Reinigungs—
tuch dnrch die in dem Reinigungsbebz‘iller 13 befindliehe
Fliissigkeit ausgespiilt werden.

AnschlieBend 'bewegt sich das Reinigungstuch wieder
nach oben. ImoberenBereich is! dicht nebenlder Anu'iebs-
rolle 3 .eine AuspreBmlle 9 angeordnet. Das Reinignngstuch
liufi zwischen der AuspreBrolle 9 und der Antdebsrolle 3
hindureh, wobei es von der AuspxeBroile‘9 gegen die An-
triebsrolle gepreBt und dabei .ansgewrungen wird. Die Aus-
preBrolle 9 ist an demBehfiltexdeckel 11 gehalten (Fig. 1A,
B). Der AuspreBdmck, der durch das Znsnmmenspiel zwi-
schen Anspxeflrolle’9 und benachbarter Antriebsmlle 3 er-
reicht 'wird. ist einstellbar dutch Wahl des Abstands zwi-
schen den Rollen bzw. duréh Variation ihrcr relative Lage.
Dumb nnterschiedlichen AuspreBdmck kannder Fenehtig-
keits- 'bzw. Nfissegehall des Reinigungshxchs eingestem
'w‘erden.

Das Reinigungstnch besteht vorzugsweise ans einem
spannbarenyaustauschbaren MatefiaL'beispielsweise 'aus ei-
nem gewirkten ode: ungewirkten Faservlies. .Zuszitzlich
kfinnen an geeigneter Stelle Sensoren angeordnet sein, die
den Verschmutzung'sgrad des Reinigungstuches Oder der
Reinignngsflflssigkeit .detektieren und ,g'egebenenfalls ein
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Anzeigesignal liefern, um die Nonvendigkeit .eines Ans-
tanschs des Reinigungsmches oder der Reinigungsflnssigb
keit anzumeigen. Die Reinigungseinheil 'kann femer ein auf
einer._rotieienden Rolle hefestigtes, wechserares 'ilocken-
mch znr Nachxeinigung nnd 'Ibcknung des Unter'grunds
aufweisen, welches am hinteren Ende derRe'inigungseinheit
angebracht ist. Fflr das AnifangengréBeter Schmntzpartikel
kann ferner ein-Schmutzkamm am vorderen Ende der Reini-

_gungse_inheit angeordnet sein.
Die Reinigungseinheit hat den groBen Vomil, daB sie

leicht handhabbar is: .und mil wenigen Hmdgrifien von ei-
nem nachfolgend besehriebenen fabrbareu Reinigungsgeril
gelast und ansgetauschl werden kann. Auch das Reini-
gungsfliefi'kann mit wenigen Handgrifi'engewechsell wer-
'den und die Reinigungsflussigkeit kann Vleicht ausgetauscht
warden.

In denFig. 3A, B ist eine Ausfiihrnngsform eines-fahrba-
ren Reinigungsgerflts in einerperspekfivischen Ansieht nnd
einer Unwransicht dargeslellt; Des Reinignngsgexfit enthfilt
,ein mehnfidliges. vomigsweise wie dar’gestellt zweirfidri-
ges, Grundfahmug, in Welches die .erfindungsgemiBe Rei-
nigungseinheit .eingebaut ist, Das Reinign‘ngsgerfit weist
vor‘zngsweise in etwa die GréBe eines Staubsaugers auf und
fiihrt eine selbsfliiti‘ge Bewegung verminels eines elektri-
-schen Anniebs aus.

Im eingebaufien Zustand der'Reinignngseinheil 10 liegt
die Reinigungsflflche la des Reinignn'gsmches auf (let in
reinigenden Bodenfldche 3111’. Das Reinigungsmeh 1 wird
youngsweise im Bereich der Reinignngsflfiche 1a fiberdie
Rollen 5 and 6 gesen die zu reinigende Oberflache ange-

. drflckt. Der AnpreBdruck auf den 'zn reinigenden Unter-
grund wird fiber die Schmub- nnd Spanmiorrichtung er-
zeugt, mit der die Reinignngseinheit im Mgerfiihrzeug fi-
xiert wird. Dumb diese Von'ichtnng kann die Hfihe der Rei-
nignngseinheil relativ 2n .den Riidern des Fahneugs und
zurn Unlergrund variien .und der Anprefldruck eingestellt
werden.Wfll1rend der Bewegung des Reinigungsgerfits ist
der Anu-iebsmotqr der Reinigungseinheil eingeschallet, .so
(let! das Reinigungsmch, wie beschrieben, eine umlaufende
Bewegung ansfuhrt'und vsoniit automaziseh nnd selbstmi’g
die Reinigung der Bodenflfiche durchfllhrt. Die Umlaufge—
.schwindigkeit den Reinigungsluehes knnn entweder fest e'in-
gestelll oder regelbar sein. Die Umlaufrichmng ist vormgs-
weise entgegen .der Unilanfrichmng derRfider und somit
entgegen der Fahrtrichtun'g des 'Fahmeugs.

Die in Fig. 3A, B gezeigte Ausfiihrungsfonn zeigt ein
Reinignngsgeriil niil'zwei RBdex-n 21 und 22. Vorzugsweise
weisl das Reinigungsgerfit-fiir jedes Rad einen eigenen An-
triebsmotor auf, um'iiber dns Verhfiltnis der- den Ridern zu-
gefiihrten Anuiebskrfifle eine Lenkung des Reinigungsge—
rats zu ennéglichen. Aufder Hone der grthen Ausdehnnng
(lee Fahmeugs sind-eine Anzahlrvon Abstandssensoren an—
gebracht. die die Entfemung des Fahrzeugs zu umliegenden
Hindernissen messen. Bei Annlihernng an ein Hindernislie—
fem dieseemsprechende Signale an eine zentrale Steuerein-
heit, — Im einfachsten Fall sind am Unifang dei- unterenPar-
tie des Geniuses vier viertelkreisflSmiige Beriihrungmnso—
ren 23a—d angenrdnel. Dureh die zenzrale Steuereinheit wiid
abhfingig davon, weleher der 4 Bejrfihrungssensoren ein Si-
gnal abgegeben hat. eine'Bewegung .eingeleilegmit Welcher
das Hindemis nmfahren werden kann. A13 Alternative w
B‘erflhrimgssensoren kénnen abstandsgebende Sensoren wie
’Ultraschall- oder Infmmtselsoren eingesetzl werden.

In Fig. 4 ist ein Ausfilhmngsbeispiel flir eine Schaitungs-
'anordnung eines Steuerungs- und ‘Navigafiomsystems filr
ein selbstfahrendesfiReinigungsgenit dargestem. Die Schul-
tungsan'ordnung weisl als zennale Einheit einen Steuerrech-
net 30 anf. Dieser liefen. einerseils Sign'ale an eine Lei-
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_ ,smngselekimnik 33, um die Anuiebsmotoren 31, 32 den-Ra-
.der,21, 22 und den Anniebsmotnr 2 (let Reinigungseinheit
10 anzusteuern. Ander’erseits empfnngtder Stenenechner 30
Signale von Drehgebem 313.311: der Antriebsmotoxen '31,
32, die es demSteuerxechner ermoglichen, die von dem Rei-
nigungsgerm tatsfichlich ansgefilhrte Bewegung in bench-nen. -

Die Faint entimg ciner Geraden oder endang einer andeis
gcartelen ’I‘rajekmrie wird dumb die Vorgabe eutsprechen-
dei- Geschwindigkeiten und Geschwindigkeitsverhfilmisse
an die Amriebsmotoren erreicht. Die physiknfischc Unmet-
'zu‘ng von Gwchwindigkeiten‘und Geschwindigkcitsverhfiit—
nissen erfolgt fiber die‘Leismngselekn'onik din-ch die Emu-
_gung .entsprechender Spannun'gswerle und .Spannun‘gsver-
hfilmi‘sse, die anden Antriebsmotoren angelegt werden. Die
Suom- *und Spannungsversorgung erfoigt beispi'elswcise
dnrcb einen Sniz von nufladbaren 12'V-Banerien

Dutch Variation der .Geschwindigkeits— und d3 entspre-
chenden ‘Spannungsverhlilmisse fiir die Antriebsmotoren
lassen sich beliebige Trajektorien erreichen.'Dic'Kontrolle .
der Geschwindigkeitsverhéiltnisse und der tatsfichlichcn
Fonbewegung ,erfolgtjiber die Drehgeberder Anu'iehsmo'
toren dutch Messung der in einem bestimmten Zeilintervnll
zurflckgelegien Wegstrecke. Weichen 8011- and Istge’
schwindigkeiten bzw. -positio_n voneinander ab, errechnet
der Steuenechner utsprechende Konekmrwerte.

Die Speichereinheit des Steuerrechners erlaubt es insbe—
sondere, die Ge’schwindigkeitsmuster fiir bestimmte ’Iiajek-
.tprienmusier vomb zu beiechnen Lind abnispeichemJn Fig.
5A bis .C sind eine Anzahl denkbarer 'Ii‘ajekmfien darge-
stellt. Dementsprechend kann das Reinigungsgerfit wnhl-
weise cine spimlfl'irmige (5A), eine mfianderfimnige (SB)
ode: cine schlangenformige (5C) Reinigungsuajektorie be-
fahren. Die Answahl erfolgt dumb den Benutzer dutch Ein-
steilen e'ines Schalters. Die .Parameuierung soldier pro-
graimnierter Trajekmrienlypen beispielsweise in: Dutch-
messerkann wahlweise dumb den Benuwer fiber Schaller
eingestellt oder fest kodiert warden. Spiralfisrmige (5A) und
miiandert‘drmige Thjekmnen .werden typischerweise von
inman nach auBen‘befahi-en.

Fur .eine flashendeckende Rein'igung dutch das 'Reini-
gungsgerfit gibI-es mehrere Fonbewegungsstrategicmdie ni-
leine oder such in Konibination zum Einsaiz kommen ktsn-
nen. Die Fonbewegung kan'n beispielsweis‘enach dem Zu-
fallsprinzip erfolgen. Dabci wird die Bewegungsrichmn'g
und gegebenenfalls die ‘Entfernung vom Steuen'echner zu-
fa'llig gemfiB eincr Gleichverteilung ausgewiihll. Die Faint
endang einer solchzufiillig ansgewfihlten Richmng gewfihr-
leistet mimelfristig einenahezu vollstéindige Befahrung der
‘zu reinigenden Fliiche.

Alternnfiv m einer ,zufallsbestixnmlen Bewegung kann
die Fonhewegung enilang einer vorp 'erten 'Iiajck—
torie (beisp’ielsweiseSA. SB, .oder 5C) erfolgen. Die Fahr-
strecke, die dabei wrilckzulegen isi1 variiert je nach au'sge-
wfihlbem Trajcktoiienmuster. Naeb idem Durehlnufen einer
entsprechenden Trajekmrie und .der dabei erfolgten Reini-
gung eines entspreehend groBen Gebietm, fiihrtdasGerfitin
cine nach dem Zufallsprinzip‘ausgewfihlte Richtung und be-
ginnt nach einer feelgeleglen zurflckgeleglen Emfernung er-
neut mit dem Durchl'aufcn einer ’Iiajektorie.

Droht das Reinigungsgeritwfihrend eincr Geradeausfahlt
Oder wiihrend der Fahift enllzmg einer vorprogrammienen
'Ii'ajekiorie mil einern Hindemis zu kollidieren, dann wini
dies dutch ,die Abstandssensorik 34 an den Steuenechner
gcmeldet. Der'Steuen-echner stoppt‘das Fahrzeug kurLfristig
ab. wiihlI eine zufillige dern Hindemis abgewandte neue
Fahrtrichtimg aus und setzt das Fahrneug dann wieder infie-
wegung. Das Fnhmeug fiihrt einen vorgegcbenen Abstand in
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dim neue Richmng und beginnt dart wieder mil. dem Be-
fahren der ,ausgewfihlten ’li-ajekwrie.

_ Dumb die Kombinaiion von Geradeansfahnen, Befahren
fester Reinigungstmjektorien und der dargestemen Hinder-
nisvenneidungssmnegie wird minelfrisfig ein'e nahezu voll-
sifindige Befnhmng der zu reinigcnden Fifiche sichergestelh. '

Altemafiv zu den beiden ,dargestellten ‘Fortbewegungs-
sumegien, die eine .Kombination zwischen Zufnflsbewe-
gung und gezieiter Fortbewegung ermfiglichen. besieht die
,Mfiglichkeit. dieReinigungstrajelnnde fill das zn reinigende
Gebiet volixtfindi'g oderin ‘gchn Tbilen vonib zu bemchnen
und zu hefahnen. Dazu inuB die kStenerung des ’Fnhmeug's
.Uher einen nach Moglichkeit vollstfindigen Plan (GmndriB)
dcr Reinigungsflfiche verfiigen. Mithilfe diesPlans knnn
dann eine flfichcndeckende 'Ii'ajekloric errechnet warden.
Um eine exakle Befahrung derjReinigungs'trajektni-ie _zu ge-
-w'a'hr1eisten. muB dns Fahrzeug weiterhin in der Luge sein.
seine Position indei' zu'reinigenden Umgebung sehr genau
zu besfixnmen 11nd gleichzeitig den Plan zu ergfinzen, falls
dumh die Abstandssensoren nicht beknnnte Objekte wahr~
g-ommen wcrden. Warden .im GrundriB nichtbckannie
Hindemisse wahrgenonimen, dann muB die vorabberech—
nele Reinigungsuajeklorie so modifizien welden, daB das
Hindernis geei‘gnel umfahr'en werden kann. Dies 158i sich
bev'verkstelligen, indeni beispielsweise der Knnturdes Hin-
demisses gefolgl wird bis dieurspriingliche 'Iirajektorie wie-
der erreicht wird.

Patenmnsprlich'e

1. Selbstfahrendes Reinigungsgerfit (20),-mit
— einem Antriebsmotnr (31, 32) mm Anlrieb Von
mindestens zwei an den QReinigungsgerfil mon-
lierten Rfidern (21, 22), '
-— cinem Steuen'echner (30) zur SteuerungderBe—
wegungvdes Reinigungsgerfits (20).
'— vSensoren (23341; 34) zur Delekiion von Hin-
demissen, ,und gegebcnenfalls mil
— einer'.Reinigungseinheit (10) zur automatischen
.oder manuellen Reinigung nicht-textiler Baden-
bem'ge. welche enthfilt: '
— ein Reinigungstuch (l), weiches um cine Mehr-
zahl Rollen (3—9) gelegtist und aufeijner Seile der
ReinignngseinheitflO) eine nach auBen weisende
ebene Reinigungsflflche (la)bi1det.
-— einen Reinigungsbehiflter (13), welcher .‘einc
Reinigungsflussigkeil enthfih und durc'h welchen
das Reinig‘ungsumh (l) dutch Transport— und.An«
Lr'iebsroilen (3— ,8) fdrderbar ist,

dadnrch gekennzeichnetidafi
- in dem Steuenechner (30) eine ,Anzahl von
Grundmustern yon 'Ii'ejektorien flit die Fox-thawe-
gung .des Reinigimgsgefiits speicherbar und .be-
nutzerseitig 'auswfihlbar ist, und _
— in dem Steuerxechner (30) cineFonbewegungs—
strategic gespeichen ist, nach der das Reinigung‘s-
gen?! (20) inch Durehlnufen des Gnmdmusters ei-
ner ausgewiihlnen 'Iinjektnrie in eine nach dem
Zufailsprinn'p‘ ausgewfihlte Richmng féhrt und
nach einer vorbestimmten 'zurfickgelegten Entfer-
'nung in diesel Richmng emeul mit dem Dureh'lau—
,fen des Grundmustem der ausgewiihllen fliajekm-
rie"beginnL

2. Reinigungsgerfit nach Anspmch 1. dadurch gekenn—
zeichnet, dafi

- in dem Sieuerrechner (30) ferner eine Hinder-
nisvermeidungwtratep'e gespeichert ist, nach der
im ,Falle Veiner‘cingeuetenen oder dmhenden Kol-
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DE 198 '49 978 C 2
7

lision mil einem Hindemis das ‘Reinigungsgerm
(20) kmzfrislig abstoppl. .eine‘nnch dem analls-
prinzip ausgewfihltg, .dem Hindcmis abgewandw,
neue Richmng auswahlt und das Reinigungsgerfll
nach cine: Vorbestimmten partlckgelegteu Entferv
m‘mg in dimRichmng emeutmildeinDurchlau-
fen .dBS Gtundmustexs cine: ’n'aje‘ktorie beginnl.

3. "Reinigungsgerflt‘ nach Anspruch 1 ode: 2, dadunih
quennzeichnct, daB ‘

- in dem Steueuechncr (30) e_in spiralfimniges
(5A), ein mfinndnrfiirmi‘ges (SB) und ein-schlan-
gentfirmigcs 'Ikajclnoricngrundmustar (5C) abgei
'speichen isL _

4. Reinigungsgmil nach cinem dm' vorhergehenden
Ansprflche, dadurqh gekennzeichnet. daB '

- die Sensoren (23a—d; 34) Bernhrungssensoten
sind.

‘5. Reinigungsgedil nach .einem dc: Ansprllche 1 bis 3.
,dadurch gekennzeichne’l, daB

.— die Sensomn (Ba-d; 34) Ultraschall- oder.In-
framtsensoren sind.
 

Hiex'zg _6 Sgnpgn) Zeich'nupgen 

1'0

15
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Claims

1. AutOmatical'ly 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) :fordetecting 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

outwardlypointing planar cleaning surface (1a) on one side of'the cleaning

unit (110),

- 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 pattern .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.
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‘3. _A cleaning device asclaimed in claim 1 or 2, characterized in that

- a spiral (5A). a meander-shaped (5B) and ,a snakelike trajectory basic

pattem (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 1 to 3, characterized in that

- the .sensors (23a - d; 34) are ultrasonic or infrared sensors.
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UNITED STATES PATENT AND TRADEMARK OFFICE é//‘/UNITED STATES DEPARTMENT OF COMMER
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria, Virginia 223 I 3-1450www.usplo.gov
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

Supplemental . _ 10/167,851 JONES ET AL-
Notrce ofAllowabrlrty Examiner Art Unit

Rita Leykin 2837

-- The MAILING DA TE of this communication appears on the cover sheet with th 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. I] This communication is responsive to

2. E] The allowed claim(s) is/are .

3. D The drawings filed on are accepted by the Examiner.

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

a) I] All b) C] Some* c) [:I None of the:

1. E] Certified copies of the priority documents have been received.

2. E] Certified copies of the priority documents have been received in Application No._

3. E] 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. [:1 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. D CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) E] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) D to Paper No./Mai| Date .

(b) [I 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. I: 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. El Notice of References Cited (PTO-892) 5. [:1 Notice of Informal Patent Application (PTO-152)

2. [1 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. El Interview Summary (PTO-413),
Paper No./Mail Date .

3. E Information Disclosure Statements (PTO-1449 or PTO/SB/O8), 7. El Examiner's Amendment/Comment
Paper No./Mai| Date 12/03 1/04 3/04

4. El Examiner's Comment Regarding Requirement for Deposit 8. E] Examiner's Statement of Reasons for Allowance

of Biological Material 9. C] Other .

,Rita Leykin

Prima Examiner

Art UizfL

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mai Date 20040607
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and summing meoompieted applauonformtome USPTO. Time will varyoepending upon melndeuaicase. Any mention meanwuntoftimeyourequlre incomplete
this form and/or suggesums for redudng this burden should be sent in the Chief Mommies: Officer, 0.5. Patent and Trademark cm, 0.5. Department of Comineroe,
Washington, DC 20231. 00 NOT SEND FEES OR COMPLETED FORMS To THIS ADDRESS. SEND 1»: “mission: for mm Washington, DC 20231.

”museum/nmmmemm, am zmyzmaw-msryymmwz
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" Document'uumber Publication Dan:

Number— Kind (If known) nwouww Relevant Passages or Relevant‘flfl'es ‘ 5| ‘ .
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yearofmwgndmanmuwstpmedemeseddmwdmepmmm medowmemmewaheswntaskmmmedowmmm
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. v‘ , PTO/$81083 (06-03)
Approved for use through 06/30/2003. 0MB 0651-0031

0.5. Patent and Trademark cm: 0.5. DEPARTMENT OF COMMERCE
~-~ mama collealmoflni'onnadon uniasitconralnsa valid OMB mnimi number.

Complete ifKnown

June 12 2002- - ---

DIE!!!— 2837_rninerflame
DPSUS (1914117415)

KARCHBR RC 3000 Cleaning Robot -' user manual. Manufzicturer: Alfred Karther GmbH & C0,, Cleaning
Systems, Alfred-Karchcr-Str. 28-40, PO. Box 160, D-7l349 Winnenden, Germany, 12/2002 
 

i

'EXAMINER: innalirreferenceconsidered, whemerormtcitaucnisinooni'ormmwmm’fi’m. Drawlmemroughdtadmifmtlnmmnceandmtconsidered. Indude
moralsfwmwimmmmmwucadmmamm
'Appflum’suniquedtaflondesignaflonwmber(opdonai). ’AopiicmismpiaceadiedtmarknerelrmeaigmhlanguageTransiadonlsmched.
Thisccfledimdlnfcrmafimis uiredby.37CFR1973nd1.98 mwmuonlsrequuedhocbtalnormabene‘twmepubikmIstoflie(andby01eUSPfOto
processhnappilcatim. mustyisgwmwssumscuzmwcmxm mmsmwmauzmmmm Mudinggathedngmrepanng,
andsubnflmthecompiehedappkcaflonfmntomeusm. flmewiiivarydependlnguponthehdmualmse.Mymrnmentsondiemntofthneywrequiretocomplete
custom!andlorsimesuonsfcrredudmwsburdenshoutdbesenttheOdeflrifcnnMOfficmufi.PatentendTrademarkOfice, U..S Dwartmentofcunmerceaow
1450, Alwndria, VA 22313-1450. DONUTSEND Feesoaconnsreommmtsm 55me Commissioner For Patents, P..o Bax 1.450.1iiemndda. VA
22313-1650.

, llmneedm In winking the farm, ali [W199(IMM-Slxjandseledw 2.
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10/167851

June12 2002

Joseph L Jones etal
2222

Attorne Docket Number
’ DP-5—US <ISR-017-US>

TRANSMITTAL

FORM

(to be used for all correspondence after initial filing)

 

 

 

  
  
  

 

D After Allowance communicationto Technology Center (TC)

[:l Appeal Communication to Boardof Appeals and Interferences

D Appeal Communication to TC(Appeal Notlce, Brief, Reply Brief)

D Fee Transmittal Form

D Fee Attached

D Amendment/Reply
D After Final

(:1 Affidavits/declaration(s)

Drawing(s) (Formal)

Licensing-related Papers  
 

 

 
 

 
 

Petition

Petition to Convert to a

Provisional Application
Power of Attorney, Revocation
Change of Correspondence Address

 
 

  
   

  

 

 Proprietary lnfonnation

  
Status Letter

Other Enclosure(s) (please
Identify below):

Return Receipt Postcard
Certificate of Express Mailiing

  Extension of Time Request Terminal Disclaimer

  Express Abandonment Request Request for Refund 
  

BUDDIES
lnfonnation Disclosure Statement 00- Number Of 00(5)

 

 
Certified Copy of Priority
Documentls)  

 
 
 

Transmittal of Formal Drawings with Certificate of Express Mail (EV 064 498
420 US)

Formal Drawings (16 sheets) (26 figures - 1 through 14)
Return Receipt Postcard

 

 
 

 
 

Response to Missing Parts/
Incomplete Application

BEECH}
  
  

 

 

 
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
'“d'V'dua' ”am 40 Broad Street, Boston, MA 02109
Si nature /
m”_
fi-Aprn 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, PO. Box 1450, Alexandria, VA 22313-1450 on

the date Sh°wn bel°w' Express Mail EV 064 498 420 US on April 27, 2004 (see attached Express Mail Certificate)
Typed or printed name _ . '

Sunshine Limannl

Q ~ ’ ' - .

This collection of lnfonnation is required by 37 CFR 1.5. The lnfonnation 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 lnfonnation Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissloner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450.

 
 

  
  
 

 

 

  
 

 

  
    

Ifyou need assistance in completing the form, call 1-800—PTO-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 a].

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)

************************************************************************

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, PO. Box 1450, Alexandria, VA 22313-1450. ‘

Signature of person mailing:Magm—
Sunshine Limanni

************************************************************************

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
Paul Speidel

Reg. No. 52,239
GESMER UPDEGROVE LLP

Boston, MA 02109

Tel.: (617) 350-6800

Fax: (617) 350-6878
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This Page Is Inserted by IFW Operations
and is 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):

o BLACK BORDERS

o TEXT CUT OFF AT TOP, BOTTOM OR SIDES

o FADED TEXT

0 ILLEGIBLE TEXT

o SKEWED/SLANTED IMAGES

0 COLORED PHOTOS

0 BLACK OR VERY BLACK AND WHITE DARK PHOTOS

0 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 UPDEGRDUE LLP Fax:61?-350-68?8 Mar 26 20011 14:30 P. 01

PART B - FEE(S) TRANSMITTAL

and send this form, together with applicable fee(s), to: Mall Mail Stop ISSUE FEEComrmssroner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or EEK (703) 746-4000
INSTRUL‘I'IONS: This form should be used for transmitting the ISSUE FEE 0nd PUBLICATION FEE (if required . Block: I through 4 should be completed where
an ropriate. All further correspondence including the Patent, advance orders andnotifiution ol‘ mainrenmce fees will e mailed to the current com: ndmce address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifymg a new correspondence nddrfis; and/or (1)) Indicating a separate ‘ EE ADDRESS“ formaintenance fee notifications.

“mwm’omm‘z mom-m "5““ ”9“" "“"‘""" “h” "" ”fiw'www“ " Note: A certificate ol'_rnailin§ can only be used for domestic mailings of theFeds) TmnsrniturL. 'nus cert: Icate cannot be psed for any other accompanymg
rs. Each additional paper, such as an asaIgnment or formal drawrng, must

 
 

 

24390 7590 011220.004 . ve its own certificate of mailing or transmission.

LUCASH, GESMER & UPDEGROVE, LLP “Certificate ctrMIIllng or Transmlsdcslon U edlh ceni th'sF s ransm‘ttall 06mg~ "ted 'Lhthc 't

40 BROAD ST Stag: ostal ervice ytlith su Icient positgge l‘or first clggmailvlii an envéllapcSUITE 300 addressed to the Mad Stop ISSUE FE address above, or hang facsimile
BOSTON, MA 02109 transmitted to the USPTO, on the date indicated below.

minim name)' ~

. March 26, 2004 M)

FILING DATE rum NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

1021673“ 06/12/2002 Joseph L. Jones DP—S us ' 7777

TITLE or INVENTION: METHOD AND SYSTEM FOR MULTl-MODE COVERAGE FOR AN AUTONOMOUS ROBOT

mm sum-mm m mum mmmaswue

hine ' - r 1
0;51ml.“ 

nonpmvislonal m NO xxx $1330.00 v 5300 m $163030 06/22/2004

LEYKIN, RITA 2337 3 I 3-568120

   
 

  

 
  

l. Chan e of corresponderwe address or indication of 'Fce Address” (37
CFR lfol).

0 Chan c ofcorr ndence address or Change of Cortes ndence
Addressgform ”WE/122) attached.( [)0
D ”Fee Address" indication (or "Fee Address” Indication form
PTO/SW47; Rev 03-02 or more recent) attached. Use of I Customer
Number is required.

2. For printing on the patent front page, list (1) the
names of up to 3 registered patent attorneys or | GIen [2 Ring; in! s .
agents 0R, alternatively, (2) the name of a single 2 E q
firm (having as a member a registered attorney or 2Wagent) and the names or up to 2 registered patent

attorneys or agents. If no name is listed, no name 3will be printed. —“fi"‘""““    
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi ce is identified below, no mignee data will a as on the stem. Inclusion of assi 5: data in col appro riate when an assignment hasbeen previously submitted to the SPTO or is being submittni under sepmte e035: Completign ot‘this form is NOT agrubstimtc for 11 ing an Essiyzmenl.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE on COUNTRY)

iRobot Corporation Burlington , MA

Please check the appropriate mignee category or categories (will not be printed on the patent); 0 individual C] corporation or othcrlprivatc group entity 0 government
4a. The following fee(s) are enclosed: 4h. Payment of Feds): -

ljtlcsue Fee > D A check in the emqunt’ofthe fee(s) is encluscd.
)9 Publication Fee 0 Payment by credit card. Form PTO-2038 is attached.

El Advance Order - #ot‘Copies E‘I'hc'Direcror is hereby aflgim a charge the required 1’: s , or credit an ave en toDeposlt Account Number (enclose meg-lira copy ofthi; fm$nm L 
Director for Parents is requested to 4 -ply the Issue For: and Publication Fee (it'any) or to Iéipply any previously paid issue fee to the application identified above.
‘1 ' v .19 ‘ ‘Qf—x! \ " . 2-. h _ ' . . 4

(Authorized Signiture)’ l ‘ . .
4' 'flm mm

03/39/2004 RHONDRFE 00000044 122315NOTE; The Issue Fee and Publi : {on Fee (if required) will not be accepted from one

imif‘ifli" ‘ifiitzoiiimc Jamaal“; “azzs’rmgnfi” “‘ 01 FC:1501 1330.00 00
This collection of information is uircd by 31 cm L3”. The Information is required to 02 FCIISM 300- 00 Ni
obtain or retain a benefit by the )1 lie thch is to file (and I? the USPTO to process) an
apgication. Confidentiality Is governed hy_35 U.S.C. 122 and 3 CFR LN. This collection is
on

ad to take [2 minutes to lots. Inoiudi theri ‘ and submittin the

completed application form to mSPTO. Tunggwgil‘l vnr‘y‘gcllgprgfil?upon the MV§GUBIcue. Any comments~ on the mount of time you require to c etc this form Ind/or

suigncsuons for reducing this burden, should be sent to the Chief In matron Officer. U.S.Pa t and Trademark Office, U.S. Department of Commerce, Alexandria. VI nia
22304450. DO_N_OT SEND FEES 0R COMPEETED FORMS TO THIS ADD ss.
SEND TO: Commtssroner for Patents, Alexandria, VIrgInIa 223 l3-l450.

Under the Paperwork Reduction Act of 1995, no ns are required to respond to a
collection of information unless It displays a valid 0 control number.

TRANSMIT THIS FORM WITH FEHS)

"Ola-85 (Rev. 1 [/03) Approved for use through 04/30/2004. OMB 065 l -0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

PAGE 1'2 " RCVD AT 3I26I2004 2:34:26 PM [Eastern Standard Tlme] " SVRIUSPTO-EFXRF-ZIO' DNIS:7464000 ' CSID:617 350 6878 " DURATION (mm-ss):01-32
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UNITED STATES PATENT AND TRADEMARK OFFICE W
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria. Virginia 22313-1450www.usptn.gov

  
NOTICE OF ALLOWANCE AND FEE(S) DUE

LUCASH, GESMER & UPDEGROVE, LLP LEYKIN, RITA
4O BROAD ST
sums 300

BOSTON, MA 02109 2837

DATE MAILED: 03/22/2004

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 SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
YESnonprovisional $665 $300 $965 06/22/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
WQM THE MEETS 1S QLQSEQ. 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 IHBELE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
W PERIOD CANNOT BE mm. 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 If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status is changed, pay the PUBLICATION FEE (if B. If applicant claimed SMALL ENTITY status before, or is now
required) and twice the amount of the ISSUE FEE shown above claiming SMALL ENTITY status, check the box below and enclose
and notify the United States Patent and Trademark Office of the the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

mange '” “am” °‘ :1 Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II. 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.

111. 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-SS (Rev. 11/03) Approved for use through 04/30/2004.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or Ea; (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required); Blocks I through 4 should be completed whereap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees wrll e mailed to the current corres ondence address as
in icated unlfiss corrfected below or directed otherwise in Block I, by (a) specrfying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications.

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

 

 

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This can icate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawmg, must24390 7590 03/22/2004 ave its own certificate of mailing or transmrssron.

LUCASH, GESMER & UPDEGROVE, LLP Certificate of Mailing or Transmission
I hereb ceiti that this Fee s Transmittal is being deposited with the United

2$T1§%%€ ST States ostal ervice with sulficient postage for first class mail in an envelopeaddressed to the Mail Stop ISSUE FEE address above, or being facsimile
BOSTON MA 02109 ' transmitted to the USPIO, on the date indicated below.’

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

10/167,851 06/12/2002 Joseph L. Jones DP-S US 7777

TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN AUTONOMOUS ROBOT

  
  

 

 

APPLN. TYPE SMALL ENTITY ISSUEAFEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE
YESnonprovisional $665 $300 $965 06/22/2004

LEYKIN, RITA 2837 318-568120

   

 

 
 

 

1. Chan e ofcorrespondence address or indication of "Fee Address" (37 2. For rintin on the atent front a e, list 1 the
CFRI. 63). p g p p g 0names of up to 3 registered patent attorneys or 1

agents OR, alternatively, (2) the name of a single
firm (having as a member a registered attorney or 2
agent) and the names of up to 2 registered patent

attorneys or agents. If no name is listed, no name 3will be printed.

Cl Change of corres ondence address (or Change of Correspondence
Address form PTO B/122) attached.

Cl "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.  

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 only appropriate when an assignment hasi
been previously submitted to the SPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for fi ng 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); Cl individual Cl corporation or other private group entity Cl government
43. The following fee(s) are enclosed: 4b. Payment of Fee(s):

Cl Issue Fee Cl A check in the amount of the fee(s) is enclosed.
El Publication Fee El Payment by credit card. Form PTO-2038 is attached.

El Advance Order - # of Copies CI The Director is hereby authorized by charge the required fee(s), or credit any ove ayment, to
Deposrt 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)  
 

  
 

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone

other than the apglieant; a registered attomeg' or algent; or the assrgnee or other party ininterest as shown y the records of the United tates atent and Trademark Office.

This collection of information is re uired by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the pu lic which is to file (and b the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 3 CFR.I.I4. This collection is
estimated to take 12 minutes to corn Iete, including gathering, preparing, and submitting the

completed application form to the SPTO. Time Will vary depending upon the indivrdualcase. Any comments on the amount of time you requrre to corn ete this form and/or
suggestions for reducing this burden, should be sent to the Chief In orrnation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Vir inia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADD SS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 223 I 3-1450.

Under'the Paperwork Reduction Act of 1995, nti‘gersons are required to respond to acollection of information unless it displays a valid 0 control number.

 

  

 
  
  

 

 
   

TRANSMIT THIS FORM WITH FEE(§ .I Ive r St a r Ex
' PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 0651-0033 U.S. Patent and Trademark Office;

bti i -5. DEPARTMENT OF COMMERCEhU.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addms: COMMISSIONER FOR PATENTS

PO. Box 1450 _
Alexandria. Virginia 22313-1450
www.mplogov

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

 
10/167,851 06/12/2002 Joseph L. Jones DP-S US 7777

LUCASH, GESMER & UPDEGROVE, LLP LEYKIN, RITA
40 BROAD ST
smmm

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 afier 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.

Page 3 of 3

PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004.
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Application No. Applicant(s)

10/167,851 JONES ET AL.
Examiner Art Unit

Rita Leykin 2837

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

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

 

 
 

 
 Notice ofAIIowabiIity 

  
 

  
  

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

 

 

2. [Z The allowed claim(s) is/are 1-42.  
  
 

3. IX The drawings filed on 12 June 2002 are accepted by the Examiner.

4. [:1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) [:1 All b) E] Some* c) [I None of the:

1. [:1 Certified copies of the priority documents have been received.

2. [1 Certified copies of the priority documents have been received in Application No._

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

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received: __

 
 

  
  
  
 Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file 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. C] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

(a) [:1 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) C] hereto or 2) [:1 to Paper No./Mai| Date_.

(b) |:I including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mai| 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. 1] Notice of References Cited (PTO-892) 5. E] Notice of Informal Patent Application (PTO-152)

2. [3 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. IX Interview Summary (PTO—413),
Paper No./Mai| Date 3/11/04 .

3. IXI Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [:l Examiner's Amendment/Comment
Paper No./Mai| Date 1/23/04

4. El Examiner's Comment Regarding Requirement for Deposit 8. E Examiner‘s Statement of Reasons for Allowance  

 

 
of Biological Material 9. C] Other .  

 
US. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./ -i| Date 20030312
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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

I eykin
_ {A

/ ’ 4/

Silver Star Exhibit 1002 - 65

Business Center (EBC) at 866-217-9197 (toll-free).



Silver Star Exhibit 1002 - 66

Application/Control Number: 10/167,851 Page 3

Art Unit: 2837

Primary Examiner
Art Unit 2837

R.L.
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Application No. Applicant(s)

Examiner Art Unit

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

Interview Summary

 
 

 

 

(1) Rita Leykin. (3)Mr.A Weinstein.

(2) Mr. Jacobs. (4)_.__-  
Date of Interview: 3/11/04.

 
Type: a)E] Telephonic b)E] Video Conference

QE Personal [copy given to: 1)El applicant 2)IZI applicant’s representative] 
  
 

 
 

 

 

Exhibit shown or demonstration conducted: d)lZ Yes e)|:] No.
If Yes, brief description: robot in claimed modes of ogeration.

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

Identification of prior art discussed: 
Agreement with respect to the claims f)IZ] was reached. 9):] was not reached. MD 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: AQQIicant suggested to amend the above claimes in order to include the clarification
of robot movement "in obstacle fol/owing mode, the robot travels adiacent to an obstcle for a distance at least twice
the work width of the robot". Additional search will be grovided..

(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.

  
  

A
Examiner Note: You must sign this form unless it is an -

, if requiredAttachment to a signed Office action.  U.S. Patent and Trademrk Office

PTOL-413 (Rev. 04-03) Interview Summary Pa er No. 20040311
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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.

lt is 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. It is 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 Fonn 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
- An indication 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)

It is 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 it includes, 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 results 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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PTO/SB/osA (04-03)
Approved for use through 4/30/2003. OMB 0651-0031

US Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
r -uired to res- 8nd to a collection of Information unless it contains a valid OMB control number

Complete ifKnown

 

 
   

. - -ilcation Number 10 167 851

[amen—mumm—
First Named Inventor

Examiner Name mm:—

Attorney Dodtet Number DP-S US (ISR-017-US)

U.S. PATENT DOCUMENTS

Examiner’s Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* Applicant of Gted Relevant Passages or Relevant

Document Fi-ures . . . - r

 
 
 

 

STATEMENT BY APPLICANT

(use as many sheets as necessary)

 
   

  
 FOREIGN PATENT DOCUMENTS

Examiner’s Cite Foreign Patent Document Publication Date Name of Patentee P396: Columns. “"25: We ‘
or Applicant of Cited Document Wt93W °' Rem“

Initials“ No.1 Country Code’ — Numbe — Kind Code’ (if known) MM-DD'YYYY Fi um 4 -.- ._.

- JP 2002-204768 07/23/2002
- JP 2003-036116 02/07/2003
- JP 7-295636 11/10/1995

JP 6-3251 1/18/1994 NEC Home Electronics, Ltd. .

08/01/1997 NEC Home Electronis, Ltd. ‘-

P 88-18888: 7/28/1888 _—1-
P 2003-052596 2/25/2003 ——s

183,375,843 88/11/1888 _—_
88/21/1888 —"A_
81/88/1887 _I_

II IIINIEl

,Ill1..liiiiiiiiii he

I!O

i

O  

 

  

   WO 97/41451 A1
 

Examiner
Si - nature

'EXAMINER: initial Ii reference can idered, whether or not citation Is In oonfomiance with MPEP 609. Draw line through citation If not in conformance and not considered.
include copy of this form with next communication to applicant. ’Appllcant‘s unique citation designation number (optional). ‘See Kinds Coda of USPTO Patent Documents at

or MPEP 901.04. ’Enter Office that issued the document, by the two-letter code (WIPO Standard 51'.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 SI'. 16 if possible. “Applicant Is to place a chedt 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 application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection ls estimated to take 2 hours to complete, induding gathering, preparing,
and submitting the completed application form to the USMC. 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 Grief information Officer, US. 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.

Ifyou need aslsta/rce In completing the form, call woo-M9199 ”@iW’é’P’g’fée’FflE/fi fb it 1 0 0 2 _ 6 9
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Issue Classification

ORIGINAL

Applicant(s)

JONES ET AL.
Art Unit

Application No.

10/167.851
Examiner

  
 

    
 Rita Leykin 2837

ISSUE CLASSIFICATION
CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

Assistant Examiner

(Legal Instruments Examiner) (Date)

 
 

  

     
       

 

 
 

E] Claims renumbered in the same order as presented by applicant [:1 CPA [:1 TD.

Tu To 2 To To
E .E E: .S .E

-- -- -- -- - 151
-- -- -- -- --
-- -- -- -- --
-- -- -- -I=1l --
-- -- -- -- --
-fl -- -m -m --
-- -- -- -- --
-El -- -m -m --
-u -- -m -E~l -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-IE -- -- -- -- --
-IE -- -- -- - 136 - 166
-- -- -- -- -- --
-IEI -- -- -- -- -IEI

-- -- --
-m -- --
-- -- --
-- -- --
-- -- --
-m - 144 --
-- -llfl --
-m -- --
-- --
-- --

--
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Search Notes

||i||l|||l|l| l|l||| llllllllll

SEARCHED

Subclass Date Examiner

- 568.12 23/12/2004 R.L.318

700

Application No. Applicant(s)

10/167,851 JONES ET AL.

Examiner Art Unit -Rita Le kin 2837

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

USPAT,DERWENT,USPGPUB.EPO,
JPO

  
   

 

   

 
 

   3/12/2004 R.L.
 

568.17

 

    
  INTERFERENCE SEARCHED

Class Subclass Date

318 568.12 3/12/2004

US. Patent and Trademark Office Part of Paper No. 20030312
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Index of Claims

Rejected

H Allowed

“HEW!“Origina' unnnnnnnn34043
-=-------
-=-------

   
(Through numeral)

Cancelled

I-Restricted

Application No.

10/167,851
Examiner

Rita Le kin
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US. Patent and Trademark Office Part of Paper No. 20030312
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J ‘ 5:1"?

 

  
 

 

-~cm.:~x—r~:x-u"~m. ~..:

PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1. 2001

CLAIMS AS FILED - PART I
Column 1
 
  

  
SMALL ENTITY OTHER THAN

TYPE :1 0R SMALL ENTITY

FEE RATE FEE

w 370.00 740.00

+140:

 
 
 

 
 

  
  

  

 

 
 

 

 
 

  

f.

X518:

0:0

x'5'
noT‘ 

MULTIPLE DEPENDENT CLAIM PRESNT D

‘ " If the difference in column 1 is less than zero. enter "0" in column 2

OR +280:

‘I OR TOTAL

H CLAIMSASAMENDED- PART II _ . omen THAN
‘ ' 'OBIUMnI'“ " " Cqumnz SMALL ENTITY OR‘ SMALLENTITY

II§II
 

 

  
 

 

  

 

  

  
 

  
 

  

 

 

  
 

  

 

ADDIv ADDI-R BER

EXQSRNG .-. P:EL\’/AIAOUSLY RATE TIONAL RATE TIONAL
x AMENDMENT 'r- FAIDFOR FEE FEE

OR x518:AMENDMENTA  
 
 

  

 

XaM
II

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM _-__

TOTAL OR OTALADDIT. FEE ADDIT. FEE 
   

 
 

Column 1 Column 2 Column 3

  
 
 

 
  

 

CLAIMS HIGHEST

REMAINING NUMBER paesgm ADD" ADD"
~ . AFTER - PREVIOUSLY EXTRA RATE TlONAL RATE TIONAL

, “3‘,“ AMENDMENT ,. _. _ PAIDFOR FEE

 Total x 18:
_ OR 5_

, ,_lndependent
 AMENDMENT3

IRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM !
0II

 IEFIIIII]!F

+140: on +280:

TOTAL

AUDIT. FEE OF

 
  

 

 
 

 

 

 
 
 

REMAINING NUMBER ADDI- ADDI-
4 AFTER ‘ PREVIOUSLY RATE TIONAL RATE TIONAL

AMENDMENT PAID FOR FEE FEE

 

 
X5 9= OR X$18=AMENDMENTC  FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I
X42: 0:D 

 
+140:

' If the entry in column I is less than the entry in column 2. write '0' in column a. OTAL
“ it the “Highest Number Previously Paid For' IN THIS SPACE is less than 20. enter '20I' ADDIT. FEE
”‘II the 'Highest Number Previously Paid For' IN THIS SPACE is less than 3. enter '3.‘

The 'Highest Number Previously Paid For' (Total or independent) is the highest number found in the appropriate box in column I. 
on +280:

0I)

5>
O

9493"fl...1.-3939In?In?
t'fim- “ ,

FORM PTO-e75 (Rev. 8/01) 1.0.3 com-rm mum: 20m - 0004305“ Patent and Trademark Ottioe. US. DEPARTMENT OF COMMERCE
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GESMER UPDEGRDUE LLP Fax:61?-350-68?8 Mar 12 2004 10:47 P. 01

A”
./

RECEIVED
CENTRAL FAX CENTER

' IN THE UNITED STATES PATENT AND TRADEMARK OFFICE MA“ 1‘ 2 70114

Applicants: Joseph L. Jones et al. , . _ Examiner: Rita Leykin OFSerial No.: 10/167,851 ‘ Art Unit: 2837 FIC£A§
Filed: June 12, 2002

Title: Method and System for Multi-Mode

Coverage for an Autonomous Robot

Atty. Dkt: DP-S US

****¥*******#*#*******t#**##***t**##*******ttt*****************************

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. alum: le. m. “+03- 92—93% cam)

Ru! l» 4&51421 £24242 géfdé
Name of Pers n Sendmg Fax Signa c -
11*******************$***************$*******t**************t¥******#*t***¥¥

Commissioner for Patents
PO. Box .1450

Alexandria, VA 22313-2450

AMENDMENT AFTER FINAL OFFICE ACTION (37 CFR 1.1161bn

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 1 1., 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. (Currently Amended) A mobile robot comprising:

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

(b) an obstacle detection sensor; i

(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 ofmodes in real time in response to signals

generated by the obstacle detection sensor, said plurality ofoperational 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 alter 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. (Original) 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. V ‘ _

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 alternating 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 robot as _

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 Amended) 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 mode.

13. (Currently 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;

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

modes and to select from among the pluralig 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;

(e) 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 control 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 i

(d) 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 travels

substantially in a direction away from an obstacle after encountering the obstacle;

(c) said control system being further configured to alternate into said obstacle

following mode after a predetermined number of sensor interactions; and

(t) a means for determining a level of clutter 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 wim obstacles

over time. -

23. (Original) A mobile robot according to claim 22, fiirther comprising a means for

imputing the approximate 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

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

said robot moving means; and wherein

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

operational modes, said plurality ofoperational modes including an obstacle following 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 alternate 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

fiirther comprises memory wherein an operational system program is stored, said operational

system program comprising a plurality ofbehaviors 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, fiirther comprising a cliff

detector, whereby said control system is configured to reduce the robot’s velocity upon

detection of a cliff.

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;

[(1) said control system configured to operate the robot in a plurality ofmodes, said

plurality ofmodes 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 firom an obstacle after encountering the obstacle;

(e1 whereby said control system is configgred to alternate into said obstacle following

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

(9 a wheel drop sensor, whereby said robot utilizes the rate ofwheel 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 at predetermined distance;

c. running in a substantially forward direction until an obstacle is

detected;

d. turning and running along the detected obstacle for a distance at least

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, V

wherein changes in movement are selected in real time in regonse to any

of calculated distance or sigaals generated by the sensor.

38*. (Original) The mobile-robot steering method according'to claim 37,

further comprising the step of repeating the spiral running motion afier a

predeteimined 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.

41. (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;

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

operational modes, said plurality ofoperational 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

afier 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 recitation 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 respectfully 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,

/A
David A. Jacobs

Reg. No. 31,770

Gesmer Updegrove, LLP
40 Broad Street

Boston, MA 02109

Tel: (617) 350-6800

Fax: (617) 350—6878

9
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IN THE UNITED STATES PATENT AND TRADEM/ARK OFFICE 

‘ pplicant: Joseph L. Jones et a1.

Application Number: 10/ 1 67,85 1

Filing Date: June 12, 2002

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

Group Art Unit: 2837

Examiner: Rita Leykin

-1. Attorney Docket: DP-5 US (ISR-017-US)

*1!************************************************************************************

Certificate of Express Mailing

I hereby certify that the above correspondence is being deposited under 37 CPR. 1.10 with the

United States Postal Service, Express Mail Post Office to Addressee Service, Label No. EL 384 959 248

US on March 9, 2004, addressed to Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-
1450.

Signature of person mailing correspondence: 5:11 [yfiflfl g i ngOUM/fl
Sunshine S.E. Limanni

***********************************it***it****IF*itlIt!ink1k*****II:*****************************

- TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE

STATEMENT AND PTO FORM 1449

Commissioner for Patents

PO. Box 1450

:1, Alexandria, VA 22313-1450

Dear Sir,

Pursuant to the duty of disclosure (37 CPR. 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 for consideration by the Office (1 documents total);

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.

122315. A duplicate copy of this response letter is attached.
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Serial No. 10/167,851

Filing 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: March 9, 2004 \

aul L. Speidel

Reg. No. 52,239

Lucash, Gesmer & Updegrove, LLP

Boston, MA 02109

Tel: (617) 350 6800

Fax: (617) 350 6878

3875281. Page 2 of2
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Attorney Docket Number DP-S US (ISR-017-US)

OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS

Examiner T2
Initials*

KARCHER RC 3000 Cleaning Robot — user manual. Manufacturer: Alfred Karcher GmbH & C0,, Cleaning

Systems, Alfred-Karcher-Str. 28-40, PO. Box 160, D-71349 Winnenden, Germany, 12/2002
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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
'~~.

d ******************************#*******************************************************

Certificate of Express Mailing

I hereby certify that the above correspondence is being deposited under 37 C.F.R. 1.10 with the

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, PO. Box 1450, Alexandria, VA 22313-1450.
/‘ - \

Signature of person mailing correspondence:W
Sunshine Limanni

**************************************************************************************

TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE

STATEMENT AND PTO FORM 1449

Commissioner for Patents

; PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir,

Pursuant to the duty of disclosure (37 CPR. 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.

01/29/2004 HWTEHM 00000051 122315 10167851

01 1713:1006 180.00 00

385396_1.DOC Page 1 of2
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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/M
Paul Speidel

Reg. No. 52,239

Lucash, Gesmer & Updegrove, LLP

Boston, MA 02109

Tel: (617) 350 6800

Fax: (617) 350 6878

385396_1.DOC Page 2 of2
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onda Motor Co., Ltd.
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Si . nature Considered

‘EXAMINER: Initial If reference considered, whether or not citation Is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. ‘Appllcant‘s unique citation designation number (optional). 2See 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 5‘!".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. 5Klnd of document by the appropriate symbols as Indicated on the document under
WIPO Standard ST. 16 if possible. 6Applicant 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 application. Confidentiality ls governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 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 and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, US. Department of Commerce,
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—- 18 2008209708 ———I
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—- 000-8281 Nee/10018818810019. 181 —I
—-_08/01/1997 1110 Home 8188000188 110-_I
—_07/28/1988 —_I
—- JP 2003-052596 02/25/2003 Samsung Electronics _
--
—-
'—-    



Silver Star Exhibit 1002 - 92

 

 
 
 

 

 
 

 
 
 

PTO/SB/08A (04-03)
Approved for use through 4/30/2003. 0MB 0651-0031

US Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
- - ulred to res-0nd to a collection of Information unless it contains a valid OMB control number

Complete ifKnown

 

 
  

 

- . ulicah'on Number 10 167 851
 

 STATEMENT BY APPLICANT -_lmfli_

 
 

 

——
(”55' asmany Shae“ as ”8665557)

_DP-S US<ISR-017-US>

1 U.S. PATENT DOCUMENTS

Examiner’s Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initia|s* No-l MM-DD—YYYY Applicant of Cited Relevant Passages or Relevant

Document Fi cures A- near

 

 

  
 

  

 

  

 

 
   FOREIGN PATENT DOCUMENTS

Examiner’s Cite Foreign Patent Document Publication Date Name of Patentee galges. (alums, LinesIi where 1‘
Initia|s* No.‘ Comm, Code’ _ Number“ _ Kind Code5 (if known) MM-DD-YYYY or Applicant of Clted Document eevanfi's'oalsriaggsgreevant

P 2001-525567 12/11/2001 olar and RoboticsS .

P 2002-323925 11/08/2002 Matsushita Elec. Indus. Co.

P 2003-061882 03/04/2003 Matsushita Elec. Indus. Co.

112-6312 01/17/1991 — 
 

I—l
|u|H

 
Si - nature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation If not in conformance and not considered.
Include copy of this form with next communication to applicant. 1Applicant's unique citation designation number (optional). zSee Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901.04. 3Enter Office that Issued the document, by the two-letter code (WIPO Standard ST.3). 4For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by the appropriate symbols as Indicated on the document under
WIPO Standard SI'. 16 If possible. 6Applicant 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 application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 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 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,

“mm DC 2°213f1yfi3i1‘332352555555n‘é'éE31035i’éfi??&°r$ii‘3§fifiifsiifi'ffii‘c’igi'éfifgfl'fiéfii‘b'fimfiéfi't‘mfifl? 9 2

      



Silver Star Exhibit 1002 - 93

(19) BIKEWI? (1 P) (12) 2} fig 4% Eff {,1} $3 (A) (ll)4§§¥tflfi’£§%§%
fifiZWZ—ZMMS

( P2002 — 204768A)

(43mm mmwmzsmzoozms)

(51)IntC1.’ flmfifi F I 7-71—19 (ad?)
A47L 9/23 A47L 9/28 E 33057

K

M

Efififl? *fii fisfafirofilz OL (é 11E)

  
 
 
 

 
 

 
 

(21) mafifi fiEZOOI —4657( P2001 —4657) (71) Him 000005821

m?fifififififiéfi

(22) 815E) $521345 1 H 12 El (2001. 1. 12) imfifimfifizfifiwm
(72)fi%§%‘ :tfifi fiffi

fififififi‘rfikif‘fifilm HFFfififi

mam

(72)§§§H%‘ Mfi Eflifi

ifififififfii$fi§loos§flfl fiTQfiE

Witéfilfl

(70% 100097445

#fii fifi m (542%)

fififiitfi < 

(54) [fi%041%] Eififikfi

(57) [£03]

[3%] fi§fifi$$§fifi<§905$$5tgfl

fifiéfigfltmfifi?éltflfiL<~fifitfififi
flfififiata

{flR$E] $W1EiTfitEEfitfflihéfl

fifiwfifififiéfifléfiégé.fiflLéiiTfifi

EfifiifiéfiéoCfififififififififiLfi%$?6

$5Efifi?é§%tfi%®EfiEEELTEE‘fifi

fiffififiéfififiéé$itbffi<o$W1fifim

fiit?fiffifié§fibffifitfiéfih.fi%fi

EWEEmBEMAE§?éD%Lf.fififififififi

LTU<t§%WK$W1mEfiK§EU£fiEm¥h

(Lisa:wéaum‘afimefi$méfim.¢fi

bB‘EfiWKfimEEE?6°?6t0#Em‘hm

€55Efifi§$fifififififiL~fifififiWELT

EfikfiflLtm<oC®$5E~fifififlmE§UO

$¢$5K$wégfiéfiéo

 
Silver Star Exhibit 1002 - 93



Silver Star Exhibit 1002 - 94

{fiafixwfial

(Eggql xfitfifififiwfiséfifi?éfifi¥
Et.mfixfiéfiaétéfifi¥flt‘mfixwwg

fifiméfifiiégafimfifli&t‘mfiifi¥&fi

$0333fl§m$aéfimeraxwwgmifim

$63fififl$$§fii‘mfififlfim$fim‘mfix

Efifififiggfiflkfiififififiififififi?éi5
fiMflwvfi w‘d‘»w~‘ft‘~u—.«

Eflfl?ét#t~mfififiifit$6fifififliné

 

mmgifififi%fifi1E1???Mu—«u-n-v-mm

mgaw
Efifiiéfitfiififio
[fiifiz] xwwfifixMEfi316fifimiafl

#6EEMfifli&i$H.$fiflm$Eu‘mfifig

aflm¢t.WEE%M§H¥&fifi§m5aHLE%

and.mfifigm5E§?éfimumflxwwfififi

m2&&¢&&%maflfiafimEfiLtfififi1Efl

wafififimfio

(fiifiel %%$&K;arfi%éhéjswfii

fim?6jsam$&E€L‘fimflmfifia‘mfifi
fififim¢c‘mfijsafl$afifififimiszé

fiflLt auu‘asmumazzntgmma—y

Exfiiafiétéfla—DgfiflméfiLtfiifiz

fifiméfifififiwo

[fififi4] fiafim¥fiwmfiflfiflflmm‘fifi

fifimfifi&fi%wt¢fi§fim$mfi§tLtfififi

1~3®ufhfi1fimflflwafififififio

(fififisl fififlm$flwmfififififimd‘fifi
ifitiéfifitfifiWEfififififitLtfiifi1~

smfhm1fitfiflwaifi%fifio

(fififisl gafim$awma—>gaflmm\m

fifitafifléfiUfiLtflsxwivfifificgflé

fiéfiifia~5ufnm1fiufifiwafifififi%a

[fififia] gaflm$E®A@—yfiaflmm‘fi

fiéfiummmBHMK$fi€gaétéfiifis~5
ufhm1fiufiflmaifi%fiwo

[fifiafil aaflm$awfigmamgmmmm‘

fifimfififia—yfifi§§%$§2~7wufnw1
Eufifimaififififio

[fififigl fiflfimifiwmfiflfiaflmtfigm

amgammtt‘xwwga§§2w9§iéfimfi

2~swufnb1ficafiwaifl%fifi.

(fiifi1ol fifififlfi$®fifimfiflflmtfig

m&m3fifith9—>fiflflmtf.xfimfiflfi

EEQU§Z63XE3~8mmfnfi1Etfifima

ififififio

{$XE11} fiflfim¥Emmfififiaflmtfi%

maflammmtv.fig$afiwugac;9js§

u$?é:tififitL‘mfififi$EWWflhémU

€ié§$fi2~swufnm1fiufifiwaifi%fi

$9

m

§

fifi2002—204768

[fiifi12] fiflflfiifimmfififiafimtfig

mamgafimama—paammtv\fifi$$wm

uflac;ujsém$?é:téfifitL.fifififi

$E®WflhiflU§ié$ifie~smufhb1E

Kflflmaii%fifia

{fifimfimmfiwl

[0001]

{%W®E?6Hfifi§}$¥fifi.%fi§fitfiflfl

fitéfii\afiwufi%éfiiafifi%fifitfité

£mfifiéo

{0002]

[fifiwfifi]fifixufififiufia¥$¢tyfifi£

:UfififlfliflifiMLraflmtfifififiififlL

rfi%§fi5‘mbméaflfiaflwéfifififi&fifi

fiéhtbéaflifi\E%§fitLT$WEflKWU

flaibgfifiéiwm®EE75>flaéfii.5E

ufimtétwuifififiterflflmtgflfimé

§&?6tww&%$at~fiafiwfigm5§fl?6

figmfifl$fi&\fifimfiifitéfii\:wfifim

fifl$&cxctfifififiwfi%%EEELoa‘fiE

fifiiEu;ot%fiLtfifififiéafiL.ifififi

LtutufififiaéfiaLrfi%fifi$WE%fi¢6

£mfaéo

[0003]éBKflifi‘fi%M62-236519

%fifl.fififl62-236520%flfi.fifimes

—2227263£fltflfl3hth6¢5t.mmfl

witfigiiotcgififiujsfimfléfiw‘2

wfi%t$otfififi§ém9&iku‘fifiwfififi

9—ymemwifiN9—pumU&ir%fié;HE

AUCfi5£®£fifiéhTUéo

[0004]

l%m#fl&L;itvé§E]Lthfie‘mfifi

fiwaiifififififi‘fiflfiwflfityfl¢§v4n

uaéfiurfiififififiwifififiwtmchebt

mmmgntgflfifimefnrfi%éfiu\%w$§

fifiwbufiLflitéctfifiotoit‘fi%fifi

u§<wfiémmfifiié%€fm.E%WEEflLH

#Bfifififififiéfit<iUO$¢$5K$fififié

fiamtmaiiéckwfib<‘fifitfiflfi$§fi

591:0

[oooslit‘figmtmflfiéntfiflgfiég

aLruéficjs§t>&m%%u;Uififla-y
EWUfiiéfiéE£~ji®§h§fi§¢o<Uti

fiLtU.aéum%wfifléfififiifi¢6tMot

aw5am¢&u&aiotuto

{00061$%wm.fifififimfifiéflmiéém

f.fifitflméfiaztt<fi%fifiifl$;<fi%

iééfiifiWfiEEfiTéltéfifltbthéo

[0007]

{afiéflk?étmwialmfififiwaaéfl&¢

Silver Star Exhibit 1002 - 94



Silver Star Exhibit 1002 - 95

étmEXfifimaifi%fifim.$¢Efiaéfiéi

fi$a&\maxwwgaxmzfia?éaaxmfia

$Et.WEEfi¥EE$U$§EWEfi¥EEfiML

tfifixfiwflfléfifl?égfifim$fléfii‘HE

fiflfim$&m.fifi$fifififififiwfimLaififi

fifiéfifififi?é$5tflfl¢ét#t‘Wflfifii

fitxéfififim3néfifium~WEXWwfififim
EmfififiifiwfifiimtfifififlBfiéméfimc

E&?émfififififlmi%m¢6£®fbéo

[0008]:w%fit;nfi‘if‘$fizfifififi

EEWéEtEwfifififi‘EOWWLéBfiHfiEE

mfififiéfiéo:wfifiifimfififibfi%$?6;

Scfifi¢éfifitfifimfifiifiibraé‘fififi

EmfifléfiflfééxiuLtfi<aflifl‘figfi

HELTfitEEfitEEihémfifltLtfiié

t‘if.$fi#fimLéii$fiFfimEfi&Lrfi

fififiifiu‘fifififimézflafifl«3§?éuf

Lr‘fifiififififier<tE$WK$WMEfic

fitUEfiémintLifio:wfiaum‘fifima

figméfim‘1fib6‘EfiMEfiWEEE?6.?

ét‘%§M.WWL%SEEfiEE$WfiRfiifi

L~fi%fifiWELFfifiE$%LTU<OC®;5

K‘fifififiWEEUosi$5K$WEfifléfié:

tfi\§$Efimffi$i<fifififiéfifi¢éafifi

%fifi#$fif§éo

{0009]

(%mw%mw%%1%xg1uafim%mm‘xx:
awmmszzgfiiéfifi$fit.maxwzga

éfiéifi$&t‘flfixfiwfiflfimififitéfifi

fifififififit‘flflifi¥EE$U$§EWEQ¥E

5mmeraxwogazflmvégamm¥agfi

i.mfififlflm$$m.fifi$fiflfifififiwfimL

eafimmfiamfitfité;aufim¢éaxu.m

samififitzxésgfiwaiméiagm; fine-ammo)

EfifimEfifififiifiwfifiémtfififiwafifiw

afiWEfifiiémfimfiflfimifimié£wfb

an

[0010]:wfimuinm‘if.$WEfi%fifi

EfifléfifiEwfififif.EofifiLfi5fififiEE

Efififiéfiéo:mfifiifimfififiLfifiité$

5Kfifi?é§%&fifiwfifiifiiprfifi.fififi

Emfifiéfififiééiiqufi<oflim\fififi

fiELFfitEBfithinémfifitLrfiié

k.if‘fiwfifimLfiiiTfiffimEfifiLrfi

fififiifiu‘fifififiméibafimAKfl?éo%

Lt.fifiififififiLru<é§fiflt$fifiEfic

fitUfifiEflEhtLiiocmgé‘fififlfifii

fiwfifiémtfififita§L‘:wfifiwéfiéflé

fim‘TubB.Efficfiwwfiméfifiiéoié

t.€E¢\fiML35EEfifiixwfififiifiL\

m fi§2002—204768

EfififiWELTfifltgfiLth<oC®$5K‘%

fififiWEEUO$T$5K$¢E§fléfi6ltf~

fi$fifimfi%$x(fifififiififiiéaififikfi

mfififéé.fia‘xwwfififififimihégac

m\Efi(fifififiEmtfififi)tfiLrfiE§?6

rac$¢m£fi3m5§m¢axaquéa<.:

®%3?£‘xwmsfibefiéméfimufifiié:

tttéfi.fififififimfimtaw§snuLTfifl

wauzafimmfifiifittu\fifififiméfi$x

(3%?5ctfifééo

[0011lfiifizcflflwfimm‘fiifi1fifiw

£fit5ut\$¢m£fififitfi§¢éfi§fléfim

#5fi%maflifiéfiw.fiafim$am\mfififi

fiflm¢n‘mflfifimfim$afifi%MEfiflLt%

etg.mfiEEMEafitéfimumfixwwfififi
fiéfifi?éfi§%fififi§fifl§fiLhtwfifiéo

[0012]:wfimcxnw~%%fifimtfigmm

56%€K%‘%®E§%Efifl?éctfifé‘i

E.E%M®E50%fi£fifit?éltfifééo

[001slfififiacfifiwfimu.fiifiz§fiw

fiflcsur.fifiiEcxorfi%énéjsw§E

§fl¢éjsafl$&§fiL‘fiafiM$au~mfiE

fififim¢u.mfijsamiafimiémiszé

fimLtfianm~@5btmaiéhtfiafia—p

fxwéfiaéfiéfia—yfiafimifiLt£wf5

60

[0014]:mfimcxnm.js&E%EFfiE§

mimjsififlLtfifitm.fiafitwfiiént

Efifié-DE$WE$§$E6‘infiswfiét

:5éigmujséuifééxinflame—>2

£M?é:tv.fifififimwfisémfix<fi%¢é

:afitééo

[001slfixfi4cafiw%mm.fiifi1~3®

ufhb1fitfifimfimt£ur~fififim$$wm

fiflfiflflflfi~fifiifiwfifitfi$mt¢fi§fifi

EmfiEtLt£mEEéa

[001elfiifistfifiwfifim‘fiifi1~3w

ufmbw Ifilziafiwflmzfiur. fiafifififi’imm

fiflfiflfima‘fifiifiugéfi%tfi%wfifififi

$fitLt£mfi$éo

{0017lfififietfifiwfimm\fiifi3~sw

ufnia‘ 1 Ifilziafiwiéflmzaa‘mt gflfilfiliéamlfi

3—pfififimm‘mfiitmafléfiUELuflax

¢Ev7f7u$§$€é£mf‘:mxfivaWO

BfifimfifiELfi%$Lmuxinfifitfifimfifi

EEE?6%§#&%QEWWEWNét~$WK$H

tfifi$&fifi%vééfifi(fi)ma&%afi%am

fifiiwiéfi¥#&u.fifitfifitfififi$fiux

éfi%fimm—flfi§uU€5;5th£§mo

(oomslfimfi7maflm%mm.fiifis~5m

Silver Star Exhibit 1002 - 95



Silver Star Exhibit 1002 - 96

ufnm1fiufifiwfifiusur.gmfim$&wm

9—yfififlmz‘flééfiummvaflmuxwfifi

Eétéztc;u.fifiufiméfii:tt<jsé

fl$;<u$?é:tfimfiéo:wgewfififla—

>u£ur£fiU§5Wfltflflmfi§$mfifiw‘x

WKEHEfifi¥EfiE§F§éfifi<fi>WKWié

figfifiu‘Et.%§$&cxéfifififiw—%ME

UHfii$5qu£auo

{001slfiifiacfifiwfimm.fiifi2~7w

mfhm1fit%fiwfiwusmr.fiflfimfifiwfi

gmamflflfimfififiwfiflfia—yifiié:tu

$9»fi$tfiflfifi§fifiéfi$x<gfi?é:tfl

wfiéo

[oozo]%*fi9tflfiw%mfi‘fi$fi2~am

Mfmm IEIIEBQ®%EH|:BLVC. fiflflmflfiwrfi

fifififififltfi?%fifififififltf.xwwgfifi

EEWUéiécatxu.%$fifififififitflmi

fiiztu<‘fiséfl$;<ufité:afl&¥éo

{0021lfimfi1ocfifiwfififi‘fififi3~8

0)L\'§‘1’L7h\1 Ifilzsafiwfiéfifilza‘sun fimfilfifilflfi'w

mfififififlmtE%Mfimfiflflmtfia—vfififl

flaw.xfiwfifififiém0§iéctuxu~fifi

mmmffifimfimifiizat<.js§%$;<u

Etéctfimfiéo

[0022}EXE11cfifi®fifi¢.$*fi2~8

wufhm1fiu£flwfiflusmr‘$fififi$$w

mfiEKQMMtfifimfiflfififimat.fifiififl

muflhK;UjEEM$?é:téfith.m&%

fiififitbffiémitfl U €26 C 9: not U ‘ Pé’fiéti’ffiri‘c'

fifimfiméfiiztu<‘jsifi$;<u$?6:

tifitfisfiéo

{oozalfififi1zcflfiofiwm‘fififi3~s

mufflm1fiufifiwfimtur‘fififlfli$wm

fiflfififlmtE%MEH§%MMtN9—>fiafim

t ta %§#§$Efih‘u&t\flm:ofi U :‘E Eflxfifi'é C 2: E

fifitL.mfififi$&wwmhém9§iéztu;

U‘%étfimffifiafiméfiiztt<.jséfi

$$<M$Téctmmxéa

[0024]

{fimm1uT‘$%w®%mmnomr‘EE§%fi

Latb‘l‘oéflflfi'é'éu

(0025](fififl1)®1m‘$fiwm%1wfim

fltfifiééififififiwfififléfii%wffiéaE

l:a‘-5L\‘C. 1 was Lab‘aififizE—fii Eiifilfifiw

XWF‘%%EHE$%¢502.3m$w1wafii

Elzflfl LEZEEUJEEEJ-‘E—GI 15. fflfflmtfihfllwfi

Ewfififi4.sifiLt$¢1mfimfitmLtzfi

wtfifis.7§§%?60:w5§§%—92t5fl

mE—aaéfifiuafiflmiécau;U$¢12%

fiéfiét£t~fifififl£§§fé£tfiféé£w

W

D

fifi2002—204768

f‘ifi¥afixugafimfifi$fififinrué.

{0026)swxfi1mufién.§filhumtt

EEwEmE—az.aéflmL‘xw1mfimfimé

fiigfififl¥&fi‘vfbunyEJ—QE;U%®

@fim@fimeuéo13mxw1wmfluawtfifi

Efifi?6%fi/wa.fifi/X»13®Tfiuww

UflaufifinLt£U~it‘fifi/x»1amuu

mfimuzaucfitafija>maveu57v%—

511 MEIEEEEEHBntuéo if; 2W1 ml:

mafififlfiéfim1677yf—91sfifiéh.7

7yi—915ffi$3€tEEEK;U%fi/Xw1

30WU£8DEfiLTKEL®fiEEW§¢éOflfi

7§?-314fi$W1WKRLEJXW¥—916E

:UE§&wb17EfiLrEEfi%$hé.zomE

fluamatéfifif‘xw1mufihififiié.

[0027)Lfifimmxé.$fi1mififl¢cou

Tfifl?éo¥fEE®flflf—92,3Efiflbf~

fimmmentmfimgafimifiaxauxwwEm
£3t6.$%mflf®mfiflfiflfimm~Eznfi?

:5u~mfifithfitEtfitfifiintfifififi

migm?égefiwtéw.§fifiAweimawfi

mu%%¢étwt?6°$¢1um£fét<aot

flga(fiafifaé?fi)fifimcfimfi&L.fi

fiewfimfihéimbwfim«fium£?%oitm‘
fifét<fihfif0mfic(fifififfiéifi)f%

EmafimcfimfifiL‘figewfim.infimc

mfim«fi£?éo:wgiufimLéififififiém

fit9—yEfiUELmflevfififififléfiUfi?.

$tb5fifififiéfimtéxithuéo

[0028]:mtétmfiowxicfiflfiMEfim

tftmfiféfiufifiNELtté‘?EbE~fifi

fifiifltfifififaéfifinflELttém‘#ifi

mfififimt%E§?éfim5éumsfit%E§¢é

Em‘#fibB.EfibB$héEmktéxfitim

dwfim(fifieawfim)«gfifimifimLt&‘

mite—yifiUfiLufiavfififigflé&UE

#5fiUfifififlEEfiLr£fl£vétutfifiLt

téd‘fifiifiTerfi$w1wfififlfiEEm?

6.u5‘fimfififi§95;ueam‘$®EEHE

Efifimtki?éémffiéo

[0029]it.$%fiflfimmwmfifiaaflmé

Eaifihffifi?éo%%EA1#B%%L‘EEF

§t<totfifia1ffifimc90°fiflfiméfim

L~fiififiwfiwmfiLt&‘fivzfimcgo°3

mfimfifiaLtmfitéoW£t$a<totm§c

1tégmafimugo°fiflfiméfifiLrfizfifi

wEHm£L\§UEfimK90°fifififléfiaLr

mfiiéo:m;5cmfit9—>E%UfiLrfifit

fifiwfifififiifitflé$5umfi$W1Egfiét

éfifiifififim?éo:wtgmfio1o;5ugfi

Silver Star Exhibit 1002 - 96



Silver Star Exhibit 1002 - 97

fim€fiaLr£m£féfiuté.itbs‘fifii

fiEfltfifififfiéEfiKflfiLttém\#ifiw

fififimtfififiiéfimaéumfifitfiafi?éfi

m\tabs~sfims$néxthé;atimd

1wfim«$flfim€§@Lt&‘fifimfifififléfi

vitafiUfififimifier£fififiétutflfi

thém‘fifiéfiTerE$¢1wifiafi§§

‘miéotamififiwm.$w§EuE§%§MuR

E¢é£mffiéo

[0030](fimfl2)mc.$%ww%2w§mfl

Efiwiéo$¢1mfififi$dflfimfi§flirmfi

fiéfifitéfityfifiu;Ufifiéhtfigm§fl¥

a9.1o,11.12&$fi1ufifl?5fl%m%m

m1tfifimfimffiéo

{0031]E4Kfi?:5fi¢§cfi§%fi56%a

EHE‘fimfl1fififiLtfififidfiaiéxitm

fififififimémmtfi%?6%A.fi§MwufiLr

i$a2®fiflt£fi¢t§flLtfic‘fimfififia

9.$fib5fimb2®EWA$mfim5§&LrLi

u.fi§MWE§M?6%fiK;orufififlaémt

(fififiéuugéfiboto

[ooszlxfimmwcwfifiiflm?é£mva

U.E5Kfi?$5ti$a3®fifl«fifi¢tfi%m

wEfiflLtgaum~fi§%wu%5$5fi%mb3

w;fl«fiflfifiéfi&¢6°fi§MEE$Lruéfi

mfimbawfimflgfi¢6thot~E§Mgflfifl

flméfiu.E§MEfi$Lm<andimcawfim

«fiflfiméfifiLrfiumfiflfififimémutfifi

Efiio

[OOSSImK‘H65fihf$flflfl$fi8f®i

fifiWTWjUXAm—flfifi?°

[0034]x%v71u8ur.EEmE%E—a

2.aéflflLt$¢1émfi$t~mfimfiafiME

$fi¢éOX?v72KBur‘fi%MEH$&9.1

o.11.12mAhEETE§MfiEéfiEifiE%

EL‘E§m#twn@X?v71KEU\fi§M#b

nmx7w73ufihfifi§maw$§fiméfifi?

éo

{0035]fi§flfifl$flfifltbt$$fiflfim‘

E7~H1otfi?;5tflfiéfi5°¢tb6‘E7

Kfi?;5ufime1wfimcfifi¢cp1mfiffifi

MW1EamLE%amE5n§mL‘fi§Mfim¥fl

9.1o,11.12®flfi?—9§RELrfi%mw

1fl$¢1wifiasemufiéwwéwfiiéo:w

Ewgé‘figmw1mfi§mfim$fi1owfi<ufi

ménéwf.$¢1®Emtfi%WW1mhétflfi

LT$W1EEM3KWEQEH1EHEME@L.i

mf1wfimKE£?6° .

[0036]—3.E8n$¢$5uEéMimezm

fificfi$¢cp2m§fE%Mw2E§&Lr$mL

W figfiZOOZ—204768

tté.ngwszEWfifi¥E9®fi<EfiEé

némfi\$¢105Mufifimwzfi&étflfiLr

$§1EEmécmEfi§62EHfim§&L.fimf
zwfimKE£?éoéet‘mgtfi?$5tfiew

imesmfiflufifi¢up3fié%fi§%wgéam
Lrfimbtté‘EEMW3¢E§M§£$E103

$U1zwfi<cafléhémv‘$$1wtfiwfln

fingsflfi§tflfiLr$W1Etmétfiififi

SSEHfiflEQL‘imfsmfim‘fiiUEEMW

él:i’aiat57375rfill:EiE'§’6o it. @1013???

iafiemime4wfimtgfi¢EP4M§vfi%m

W4?§ELT§¢LE&%‘E%%W4QE%MEQ

$E95;U11wfi<cafléhémfi\$w1wa

fimMEEEMW4fifiétflfiLT$fi1EEWEE

fiifi§64fiwfim%mb.§mr4mfim.9&0

E§WW4E$5$5EFMKEfiTéO

[0037]:2?.$¢1#E§MEE5$5fiHfl

uEfiLruétéoflfiflUfiim—WEE11B;

Ul1 2§m\t§kafl?éo 1211 1|:7Tt3'JC5IZ. 2W:

1%EEMEfiotEfiLruéfitP5’mfiffifi

Mfifl$&9.1o.11.12mufhfl%%mfi¥

—9#§6htbot%fi~$fi1flflfifi§flfi¢k

fififlfhétwfierfifigflflmtw0&iéo

cage$w1m.psmérfigmuwaxauxm

fifibttémfigesfiHEfiMAfiWEmLtfii

mfswfiAflbofmfib.fififlEQMMEfifi?

6°

[0038}$E.E12Ei?$5t‘PG’MEF

fi?%fifl¥$98$611b5E§Mfifi$3ht§

€~$W1mfifififiwmcflfibttflfibtmfifl

fififimamuai6o:wfiaxw1mfififimd6

teefi%E§?6;5fifiE66fiHHMEmLt

&.mfiflfiaflm5§fiiéo

[0039]u£\fimfiafi§91.92.eem$

MEEEEE¥§WER216£®FE60$E~Cw

fiflfdfifibBfitEMtfiEWfihéfiéflflLt

fi‘Emmaége£fifitfififié~%®%émfim

fifiwméifitvnfi;uo

[0040](fiflfla)&t.$%fiw%3®$fifl

Efifl?éafi§lim13ffi%$héjswfiifi

Hvéé;ac.wazhtjsmfifltégfifi%1

9t7rbtyfitgflefiéjsfifl¥E1SE$W

KHN?6Q%¢§MW2&fifiw%mffiéo

{0041]m?.fl13§fimtfiflflfl$&8f®

ififim7ij1Aw—flifi?aX?v711t5

ur‘EEmfiflE—az.sififlLr$w1Efi£

ét‘mfifigflmwéfifitéoz?v712usu

T.E%m&m¥&9.1o.11,12mAhEEr

fiEMflfiémaifléflfiL~%%m#twnWX+

v71atfia‘E§m#5ndz%v717ufihfi

Silver Star Exhibit 1002 - 97



Silver Star Exhibit 1002 - 98

gmfiflfiaflméfifité,

[0042]X?v713c5ur.jsam$fl18

wkn;Umfiéhtjswfiflmfifiuimfiimi

flEL.mifiififhnm1?v711ufiu.mfi

Ewiffinfiz?7714K£flfN$—>fiflfi@

Efifiié.x7v715naur~Aa->§flflm

Efifi¢ufi%%fim$&9.1o.11,120Ah

:UfififlfiaétflfiLh 3.2?v717ufik

fififiWfiflfiflfiflififiié.

(0043]z?v71et£ut.N9—>§afl@

fifiTLtmESmEflEL‘fiTLtuhfiX?v7

11chrmfifigafiMEfifiL‘fiTerwn

fizfv714EEOTN5—Dfifififléfifi?éo

[00441N5—DfififiMtLT$%Mflfm‘E

14Kfi¢$5u.fi$§AAweimaaofimKfi

EE$L1fiHm£Lr§¢$BBf—Efim#6°m

cEfimK£MEfiLrfiE9dmfim‘$fibsfim

bb®fifimfiififiL1fiwmfiLr$¢§CCEfi

m¢6°%LrEfifitfiflfifiLrfi§edwfim~

inimccwfiMEmfiiéo:w;5cm£tfi

fififiE%UfiLfifi697fifififlL.$W1wfifi

flfiwgflfégfib‘fifififlfifiw d Hill???) f: tflfi Lf:

fifififia—pfiafimifiTL.§M®§m§BBA

fifliéo

(0045]E83mfififified8;UfiEE%L

1.wdfi‘$®§fififiéfififififlfi?é%wffi

6°it.$w1#§fiLttéwfifim«mfiflE%

fififi/Xw1amfimTuué;5K@EfiEE%i

Lrfi<t.N9—>§afimt$flLtfifiuEt<

%%/Xw1sfififlLt%fi¢éctctéwE‘fi

$®§ffififfiéu

(00461m5‘utwamtmna—ygaflmm

$W1§fiifi$L1fiHfi£éttfi~fiflfier

fidfiififiL1fiHfifiéfié.tuiflfiEfiUE

#:ttxorfififiifiaLruéfi‘mfififimfi

LtafifififiLtfiflL‘fiififififlLtafiU$

'mfiaLtmfiététmiflfiififith£¢Ct

K$DT§7§7§QEET%EUDC®E$~fiflfi

EEEME§$?6$EENM¢6®§fiE6#‘fim

fifififififi<métwfififififfifi?6:tfim¥
6°

[0047]itmiwfimfim.mfifiwfiflfifim

-EF&6#.fiififiufiujsfifl$fi1st;é

jsmfiflfifiifififitthflfififimLtmfiét

6$5KLT£$DOEwgfi‘j5®$¢btmét

:65;U§fiwcfi%?é:tfiw$.fi$wfivfi

fiffiéo

{0048]éaumtwflmfim~fiEMAwfimE

fim—Effiéfi‘fizfifimmcjs§fi$&1au

xéjsoawfimfifiificmnmma—pfimfim

m fi§2ooz—204168

EfiTLt£;u°:mEe.jam$¢Lruétz

6&$U§§WK§%¢6C&$E¥‘fl$®§fififl

E560

[oo49]$fi‘E15u&?;5E,fifl$551
méfima5i®;5fitfiaifiw,$guafi%fi
576%.?" 45%: iiiifiifiét; :dzfifiwgaamrfi
%@em$fifiiéfifiLkfigvma—ygafimé
$1150
{0050]fififiififiTR¥bfififiEE§§fiu

'&E?é£mvaéo$t\$w1mfimm3%mga
fifififi/Xw1amfiuTtuéxicaiLr£<

t‘Aa—yfififlmfigmLtfifimmn<fi%/X

w13fififiLrfi§iéctutéwE.fl$wfif

fimvaé.

[0051]t$\QLQflflffififiELfméfi.
EfiEffifisahEh£®f&%oit‘miwfifi
Ffi.fiififififi&K$T?éCtEthéfi.j

Efifl$fl18E$6j5®§&#fii§*fitfihfi

fia—yfimfimifiTLt£;mo:®%a‘js®

fi¢Lruétc6§;U§fiMt%fi?écafiw

$.fifiwfiffififaéo

{0052](amfl4)$%mflmmfififififima

figmafifiafimtfifiwflflf—az.sown

EmUmiétwfihU.:nufimfiflflztfifit

afiéémtfiéo

[0053]$¢1fimfififififimvfiaLruét

émfiaifiéfi<?nfl¢éaafi%fifiufi<t5

fi‘fitfifi/X»13#EfiLr£jsmeELfi

§<fi6°-fi‘$¢1#fi§%§fl3§fififigflL

ruéfififi?%€@fl¢éxauafiwfiifiiw;

<~itjswfifiwtuméfifieré%afiaé

megafiafifi<r£fifimuuo

[0054]:w:tt;U.$fi@3flfifltE%m

aflfififimtvxw1wgfififizmumiéatt

$U\fifififfl$&<fi%Téltfififififiéo

[0055]t$.miwfiflfimmfimfiflflmtfi

fiMfimfiflfimva@iéwmxw1mgfifififi

fiéfi‘77>¥e9155$UJXWE—916®&

himugiéctuxorjEQWflhaHair

£E<.:wfiéij®E¢quétC6i$U§

gfiufifi?é:t#$¥.fi$m§ffififhéo

{0056]it‘xw1wgflfigtjswwmhé

maabfirmumir£a<.:waamaecm$

;<%%?5:a#w¥éo

[0057](amm5)$$MMmmfiggafima

figmaflfiflfimtma—yfimflmtfiEEwflfi

{—éz.30$fi§flU§ié£®fibU.Chufl

fifimWStfifiKfl¥6£®Ffiéo

[oosslfimw4afifi.mfimgfiflflfimxw

1mfimfifiifi<1nd?éfiafi%fifififi<té

Silver Star Exhibit 1002 - 98



Silver Star Exhibit 1002 - 99

fl.Eufifi/Xw1afififlLr%jsmeEL#

§<fié°§t‘$¢1fifi§mafl$flfimfifiaL

ruéfiMEEMEEfiiéxitflfimaifiim;

<‘itjsmfifi¢tmfi§3§LrUégaf56

mafi§fi§mi<r£fifiauun—fi.xfififia

—yfififlmrfiQLruétéu‘jsfléumfifi

fiLTUéfiafifiéma.fififigéfi<thfijs

Efi$flnfl$¢éztfim¥6o
[0059):m:tc;ufififi$flfl@tfi§%fi

flfiflfimtfla—yfiflfiwtfxw1wfifififii

Quaiéctt;u.fifififfi$$<fi§téct

#fifif&én

(ooeolta‘utmfiwfflmfififififimtfi

€mfifl§QHMtN9—>$flfi@tfimUfiiém

m$W1®$§E§Ffiéfi~77>E—fi158$U

/X»{—916®$h§fl9fiié£tt$orjs

wmmhfim9&it£a<.:mfiaszw$¢L

rmét:6é;9§§wufi%?é:t#&¥‘%$

wétfifififiéo

[0061]it.$¢1®g%fifitjiwflfifii

flaébfitwuflitaa<\:wgéwééufi$

;<%%?6:t#w¥60

mosz]

[fiflw%§lm:o:5c.$%fit;nfi.%at

fimvfififififiuflméfiiztt<~mt<fifi€

HEfi%?5:tNE¥éo

{flfiw%étmml

[E1]$%flm—¥fiflm§fififi%fiwmflfififi
an

[E2]$§fl®—§mflwmfiflfififlmwafififl
E

(E3)xfimw—fimflwmfifififlfimwaWfifi
E

[E6]

m

[E7]

fifi2002—204768

[E4]$fifiw—%fifl®fi§%#fié%fi®mfifi

fiflflmwfififififl

[E51$%fi®—§fifl®fi§%fifi$fiflflwflfi

flfifl

[E6]$fifi®—%Mfl®$flflfi$$f®fl§fifi

Efiifihfl

[E7]$fifi®—§fl%®fi§%fifi$fifimwflfi

fiflE

{E8}$fiflw—immmfifimfiflfifififlwflfi

3mm

[E9]$fifi®—%MM®§%Mfifififlfimwfifi

EWE

[E10]Xfiflw—fimflwfi%%§fififlfimwfi

fififiE

[E11)$%%m—%fl%®fi%%fifififififlw§

fififlfl

(E121xfimm—%mmwfigm§mgammwa

wawm

[E13]$%fi®—§Mfl®$§fim$flfiwwfim

fiéi?fihfl

{E141xfimw—§MMwma—>gammwaw

awnx

,{n151xfimm—$MMwma—>gafimwaw

”amug”
{3%waw1

1 KW

2.3 fi§%—9

4.5 fififi

6,7 ififi

a gafiM$a

1s Efi/Xm

15 77>:E—6‘l

{I12}

 
Silver Star Exhibit 1002 - 99



Silver Star Exhibit 1002 - 100

(3) fififiZOOZ-204768

[E1] [E2]

1 2m
2. a Kai-9
4. 5 mm
6. 7 $1596

a $§1fim$a

 
[I4]

[1213]

  
(I91

 
 

{3

Silver Star Exhibit 1002 - 100



Silver Star Exhibit 1002 - 101

(9) fi5fi2002—204768

[l5] ’ (E18)

 
[E10] [EH1]

 
Silver Star Exhibit 1002 - 101



Silver Star Exhibit 1002 - 102

um fifi2002—204768

[E14]

 
 

(E1 5]

AA1

Ba]01
«(a

4/

7n>h&—vmfi%

0%%%% mu m: OD%%% Em fifi

fifififififii$fi§mm§m ETE$ fifififléfifi$fi§mwfim m$a$

Efififififim Efifififififi

Silver Star Exhibit 1002 - 102



Silver Star Exhibit 1002 - 103

(72)§éfifii§ EX #E

Xfifififififi$fiém%§fl m?%%

Efififififiw

(II) fifi2002—204768

03%fl% §§ %

XfififiEfiX$fiEww§m mTfifi

Efififififiw

FQ—Afléfi) 38057 DA03 DADS DA07

Silver Star Exhibit 1002 - 103



Silver Star Exhibit 1002 - 104

esp@cenet document View Page 1 of 1

SELF-PROPELLEI (CLEANER

Patent number: JP2002204768

Publication date: 2002-07-23

“MEMO" HAJI MASAYO; OKUBO HIDEO; YKMAGUCHI SEIJl;
YABUUCHI HIDETAKA; TAKAGI YOSHIFUMI; YASUNO
MIKI

Applicant: MATSUSHITA ELECTRIC lND CO LTD
Classification:

- International: A47L9/28
' european:

Application number: JP20010004657 20010112

Priority number(s):

Abstract of JP2002204768

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

fowvard 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 ofJPP ‘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 ofmovement 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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JP7295636A2: CONTROLLER FOR TRAVELING OF CLEANING ROBOT

AND CONTROL METHOD THEREFOR

 

 

 

 
 

 
 
 
 
 

 

Movement controller of robot cleaner - has movement

gperception unit to detect separation distance and transit
iphase angle based on which robot cleaner moves in normal
' rbit |Derwent Record]

JELEE JAE-BONG; High
i Resolution

Ks' gnéEiSAMSUNG ELECTRON co LTD
‘ ' ‘ZNews, Profiles, Stocks and More about this company

QplleatzlonJP1 995000075968
WW
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PURPOSE: To control a cleaning robot so that it is traveled

gaccurately up to an object point along a wall face without
{being deviated from a normal track.

CONSTITUTION: This controller is provided with an

bstacle sensing means 3 that senses the presence of an
bstacle and the distance up to the obstacle with a navigation

ensor when the cleaning robot runs on a wall face. a drive

tate sensing means that uses a navigation sensor and an
ltrasonic wave sensor to sense a distance of the cleaning

‘ obot from the wall face and the drive angle when the

liobstacle sensing means 3 indicates the absence of the
: bstacle, and a drive control means that adjusts a force of left

ight side power wheels by the parting distance and the drive

Eangle sensed by the drive state sensing means so that the
égcleaning robot is driven on a normal track along the wall face.
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Japanese Patent No. 3,375,843

Title of the Invention: Autonomous Traveling Method for Robot and Control Apparatus
for Autonomous Robot

Publication Date: NOvember 29, 2002

Application No. 9-29768

Filing Date: January 29, 1997
Kokai No. 10-214114

Kokai (First Publication) Date: August 11, 1998

Assignee: Honda Motor Co., Ltd.

<C1aim 1> An autonomous traveling method for a robot, in which the movement

of a mobile robot, equipped with a sensor for detecting a boundary of an given area is

controlled in said area, wherein

a spiral running motion which starts from any desired location in said area is conducted

with radius of the turning motion being gradually increased;

when a distance of the robot to said boundary, detected by said sensor, is smaller than a

predetermined distance, said spiral running is stopped and a turning motion from a

forward direction through a predetermined angle in a direction away from the boundary is

conducted and then a linear running motion is conducted;

thereafter, a similar turning and a similar linear running motion are repeated whenever

said boundary is detected; and

said spiral running motion is resumed at a location spaced by a predetermined distance of

the linear running motion when the turning motion has been repeated a predetermined
number of times.
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(54) Title: SYSTEM AND DEVICE FOR A SELF ORIENTING DEVICE

(57) Abstract

The invention discloses a proximity sensing system and an autonomous device, like a vacuum-cleaner. being provided with a pair of
independent driven wheels (17. 18). The device contains for the proximity orientation and guiding a microprocessor system and a sonar
system comprising at least an ultrasonic transmitter and an ultrasonic receiver. An additional mechanical touch sensor is also used in form
of a forward directed bumper (16) carrying the transmitter as well as receiving microphone units. The mechanical bumper is actuacting at
least one touch sensor if the device makes contact to an obstacle in the course of the moving device. The transmitter is a stripe-shaped
ultrasound transducer (10) positioned at the front of the device and transmitting ultrasonic waves with a narrow vertical distribution within
a wide sector in front of the device. The receiver comprises a number of microphone units (12) provided with hollow pipes (12a. 12b)
for the sound. The microphone units (12) together with the transmitter form an efficient sonar system for detecting echoes reflected from
objects in the forward course of the moving device.
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SYSTEM AND DEVICE FOR A SELF ORIENTING DEVICE
Technical field

The present invention refers to a self orientating device,

particular a vacuum-cleaning device, and more exactly to a system

and a device for the orientation in the immediate surroundings

by means of an ultrasonic sonar system offering an advantageous

sensing of obstacles in the course of the moving autonomous
device.

Background of the invention

For many years there has been a desire to provide, for instance,

an autonomous apparatus for floor treatment, particularly a

vacuum—cleaner, which is controlled by a sensing system sweeping

around the horizon in analogy, for example, with a ship radar.

Then the desire is, that the apparatus should be able to

orientate itself in a room, such that it, for instance, will be

able to perform a cleaning function according to a predetermined

pattern or a predetermined strategy and at the same time avoid

colliding with different obstacles, which may be arranged in the

room, besides avoiding collisions with the walls of the room.

Such a system is disclosed in the International Patent Applica-
tion WO 95/26512 by the same applicant and which is expressly
incorporated here by reference.

Still the system according to WO 95/26512 is rather complicated

and it additionally utilizes a number of transponder devices for

the initial orientation. These transponders are localized at a

number of points in the room to be cleaned and the transponders
are used as reference points. Another characteristic of the

system according to we 95/26512 is the utilization of an
ultrasound transmitter placed on top of the device. This

to the moving apparatus. One disadvantage of the .disclosed

apparatus is due to limited bandwidth and therefore there will
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sometimes be present "dead" sectors.

Therefore there is a desire to find an improved apparatus for

automatic polishing or vacuum—cleaning presenting an even better

ability to find a clear way when performing its operation. The

improved apparatus should also be simple and cheap to produce and

thereby be able to present an appealing price to customers.

Summary of the invention

According to the present invention a proximity sensing system and

device are provided for a self orientating device, particularly

a vacuum—cleaner, which comprises a transmitter system cheap in

production, which presents a large bandwidth, a high directivity

resulting in high sensitivity at the receiver and at the same

time constituting a very robust apparatus.

The present invention discloses a proximity sensing system and

a device for an autonomous device being provided with a pair of

motor driven wheels, the device comprising members for the

proximity orientation and guiding of the device in the form of

ainicroprocessor system and a proximity ultrasonic sensing system

comprising at least one transmitting member and one receiving

member and a mechanical sensing member in form of a forward

directed bumper, wherein the mechanical sensing member is

actuating at least one touch sensor if the device makes contact

to an obstacle in the course of the moving device, the transmit—

ting member is a stripe—shaped ultrasound transducer positioned
at the front of the device and transmitting ultrasonic waves with

a narrow vertical distribution within a wide sector in front of

the device, and the receiving member comprises a: number of

microphone units provided with hollow pipes for the sound and

forming 8 input portion of a receiving system for receiving
echoes of the transmitted ultrasonic waves reflected from objects

in the forward course of the moving device.

Further objects and advantages of the present invention are set

forth by the dependent claims.
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Description of the drawings

The invention will be described in form of a preferred embodiment

by making reference to the accompanying drawings, in which:

Fig. 1 demonstrates a top view of an autonomous device in an

embodiment of a vacuum-cleaning robot incorporating the

present invention;

Fig. 2 demonstrates a side view of the device of Fig. 1;

Fig. 3 demonstrates a side view of the device of Fig. 1;

Fig. 4 demonstrates a hardware block diagram of the device

according to Fig. 1 illustrating an embodiment in—

corporating the present invention;

Fig. 5 shows a graph illustrating directivity of. a sonar

transducer utilized in the present system:

Fig. 6 shows a graph illustrating directivity of a naked

microphone for a sonar system;

Fig. 7 shows a graph illustrating the directivity of a mi-

crophone provided with hollow pipes utilized in the

present sonar system:

Fig. 8 is a vertical cut of a microphone provided with hollow

pipes for the received sound;

Fig. 9 illustrates buildeup of a stripe—shaped transducer;

Fig. 10 shows a simplified. sonar transmitter block diagram

utilized in an embodiment of the present system:

Fig. 11 shows a sonar receiver block diagram utilized in an

embodiment of the present system;
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Fig. 12 shows an example of received Signal when no obstacle is

present: and

Fig. 13 shows an example of received signal when obstacles are

present at distances of 5 cm and 45 cm.

An illustrative preferred embodiment

General features«

Figure 1 illustrates in a top view an illustrative embodiment of

an autonomous vacuum—cleaning device, which by itself will move

on a floor and vacuum—clean a room. In the front portion there

is arranged an ultrasonic transmitter. The transmitter consists

of a stripe—shaped transducer 10 about 25 mm wide and a length

covering of the order 150“ of the front perimeter of the device

as illustrated in Fig. 2. As seen in Fig. 2, the strip-shaped

transducer 10 is mounted above a number of microphone units 12,

which together with the transducer 10 form an ultrasonic sonar

system for the orientation of the device. The transducer is

countersinked in a forward directed, movable bumper unit 16. The

bumper 16 controls a left and a right bumper touch sensor, either

one being actuated if the bumper makes contact with an obstacle.

From Figs. 2 and 3 it will be seen that the device has two

diametrically positioned wheels 17, 18 and a third wheel 19 at

the back. The wheels 17, 18 are each independently driven by a

separate motor equipped with a gearbox. The wheels 17, 18 are

connected directly on the outgoing axis from the gearbox. The

driven wheels 17 and 18 enables the device to also rotate around

its own symmetry center. On each axis from the gearboxes

connected to the wheels 17 and 18 respectively a slotted disc and

a HP slotted disc encoder is mounted. The quadrature signals from

the slotted disc encoders are connected to a microprocessor

controlling the device. The third wheel 19 supports the back of

the device. The direction of the wheel 19 will be dependent on

the driving of the two wheels 17 and 18 as it may rotate around

a vertical shaft. The device is balanced with a slightly larger

weight on the rear half of the device, carrying for instance the

batteries, such that it will always move with all three wheels
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in contact with the floor. Due to this balancing the device may

easily climb the edges of floor carpets and the like. The balance

is also sensed by a tilt switch in the device.

In another embodiment the stripe-shaped transducer is divided

into two stripe-shaped transducers, on upper portion and one

lower portion. The number of microphone units then will be
positioned between the two portions of the sonar transmitter.

In figure 4 is illustrated a hardware block diagram of the device

according to Figures 1, 2 and 3. The hardware is essentially

built around a data processor type MC68332 from Motorola Inc. The

signals from the slotted disc encoders are connected to Timer

Processor Unit (TPU) inputs of the MC68332. The processor

(running in QDEC mode) giving position information with an

accuracy of 2000 slots per revolution controls, via respective

drivers, left and right wheel motors- The wheel motors are

separately controlled by pulse»width modulated signals of 5 kHz

generated by to more channels from the Timer Processor Unit in

the main processor. The processor also controls two additional

motors, one for the rotating brush and another for the fan

generating the necessary vacuum for the general function of the

vacuum—cleaner. Air from the fan motor is additionally in a known

manner utilized for cooling purposes and the air is exhausted at

a gilled outlet at the top of the device.

The processor is controlled by software stored in a number of

different types of digital memories for example of type FPROM,

RAM or EEPROM, which are all well known to a person familiar to

computer techniques. Communication with the control system may

be obtained through a standard RS—232 interface. Additionally the
processor has its own clocking system also known from prior art.

The system as illustrated in Fig. 4 further comprises three touch

switches, L—Bumper, R—Bumper and tilt switch, and a transmitter

and a receiver for a sonar localization sensing system, which

portions constitutes the part of the system involving the present

invention and which will be described more in detail below.
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The sonar localization system

In the illustrative embodiment the obstacle detection subsystem

consists of an ultrasonic sonar and a bumper. The sonar is used

for detection of obstacles in the path of the moving device,

pinpointing the exact location of the nearest obstacle and

sensing the presence of a floor. There is a semicircular

capacitance film—transducer mounted on the perimeter of the

device, together with three microphones, for detecticnxof objects

having an essentially vertical_profile. For sensing floors and

staircases there are additionally two piezoelectric beepers

mounted in front of the two driven wheels, facing downwards,

together with two additional microphones. The bumper has two

touch switches, one for each side, and which are used for

emergency stopping when an obstacle, still undetected by the

sonar, has been hit.

The physical stripe—shape of the transducer gives it a beam

pattern with a wide horizontal distribution, while the vertical

distribution is rather narrow. A typical beam pattern for a 45

degree transducer is shown in Fig. 4 and demonstrates a pro—

nounced narrowed pattern between -10° to +10° in the forward

elevation angle. The use of a distributed sound source will

minimize eventual dead zones and at the same time facilitate an

easier detection in a near zone where an obstacle exists.

Utilizing an omni-directional source implies that a part of the

localization must be performed by triangulation which in turn

implies that all microphone channels must have the same response

and that the object to be located must preferably reflect equally
in all directions.

An available transducer type is a single sided electrostatic

transducer of Sell type, which works by electrostatic attraction.

Fig. 9 shows a build up of a Sell transducer which comprises an

electrically conducting corrugated back-plane 30 which is

generally acoustically transparent, for instance in form of a
wire mesh. The corrugation sets the air gap 32 and thereby both

the transmitter sensitivity and its maximum emitted intensity.
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The other electrode 34 consists of a movable film which is

metallized on the side not in contact with the corrugated back—

plane 30. In the preferred embodiment the stripe-shaped transduc-

er 10 is formed by first attaching a corrugated copper film to

the perimeter of the inner basic curved structure and on top of

the corrugated copper film a plane insulated conductive film

forming the moving part of the stripe-shaped electrostatic

transducer. Thus the insulation of the conductive film is facing

the corrugated copper film. The corrugated copper film has an

adequate waffle pattern. Note that this preferred device is

intended to transmit in the opposite direction compared to the

general Sell type demonstrated in Fig. 9. In front of the

transducer is additionally placed a protective wire mesh at a

rectangular opening along the perimeter of the bumper 16,

covering a forward angle of the order 150°. Thus the corrugated

film constitutes one electrode and the insulated conductive film

the other electrode of the transducer. The transmitter will be

non-linear which implies that it rectifies an applied AC signal

if a biasing voltage is not applied together with the AC signal.

Documentation on Sell transducers is for instance found in IEE

Transactions on Ultrasonics, Ferroelectrics and Frequency

Control, #1 Vol 42, Jan 1995, which is expressly incorporated
here by reference. The utilized transducer' will be further

described below.

The other important parts of the sonar system are the micropho-

nes. The microphones are mounted behind an arrangement of two

vertically aligned hollow pipes for the sound in order to give

them a desired directivity. In Fig. 6 is demonstrated the

horizonal and vertical directivity of a microphone suitable for

a sonar system. The diagram plots the generated relative voltage

in a vertical plane -100° to +100° and similarly in a horizontal

plane -100° to +100°. The directivity of a naked microphone is

almost omni—directional, as indicated by the diagram of Fig. 6.

Introducing the vertically aligned horizontal hollow pipes or

tubes together with the already obtained narrow vertical
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distribution of the transmitter, echoes from the floor as well

as from sharp edged carpets etc., will be heavily suppressed.

Fig. 7 demonstrates the directivity for a microphone provided
with two vertically aligned horizontal hollow tubes, or pipes,

in a diagram similar to the diagram shown in Fig. 6. with the

scund pipes the directivity in the vertical plane is greatly

improved as can be seen in the 1diagram. This gives a much

simplified detection of objects in the near zone, where echoes

from the floor and the device itself are strongest.

Fig. 8 demonstrates a cross section of a microphone unit 12 with
two hollow sound pipes. In the present embodiment the two pipes,

12a and 12b have a diameter of 2.5 mm and a center distance of

4.25 mm. The total diameter of the microphone unit is of the

order 8 Imn and the depth about 12 xmu which means that the

microphone element 120 is countersinked about 6mm into the

microphone unit.

Detailed description

The Motorola central processor unit MC68332 directly generates

the necessary pulse train to drive the transmitter. Since the

transducer element is rectifying, the frequency of the generated

sound is twice the frequency of the input signal. Fig. 9

illustrates a simplified block diagram of the sonar transmitter

utilized in an preferred embodiment of the present system. In the

presently preferred embodiment of the present invention the
signal consists of three periods of 20 kHz with a duty cycle of
40% generated from channel 0 of the Timer Processor Unit (TPU),
which is running in a Position-Synchronized Pulse Generator (PSP)

mode. The time reference is determined by channel 1 running in

Period Measurement With Additional Transition Detection (PMA)

mode. (Further information on PSP and PMA is found in Application

Notes TPUPN14/D and TPUPNlSA/D). PMA requires a clock connected

to EZCLK input and an input signal with evenly spaced pulses,

plus an additional pulse at a specified point. This signal is
generated by the PC80 signal from the Queued Serial Module (QSM),
also an integrated device in the MC68332 CPU. Frequency and duty
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cycle of the transmitted burst can be varied by changing the

programming of the PSP function. Burst length (number of pulses)

is controlled by changing the programming of the PCSO signal from

QSM. All this is done in a software module (not shown) which will

be obvious to a person skilled in the art.

In Fig. 10 is illustrated that the signal from the MC68332 CPU

is output to a field effect switch, FET, having its source

electrode connected to ground and via a transformer is driving

the stripe-shaped ultrasound transducer. A primary 12 volts

supply to the drain electrode of the field effect transistor,

which keyed on its gate by the CPU MC68332, generates pulses of

about 600 Vpp in the secondary winding of the transformer. The

capacitance of the transducer and the inductance of the secondary

winding form a parallel resonance circuit tuned to the operation

frequency of the ultrasonic transmitter.

The receiver demonstrated in a simplified receiver block diagram

in Fig. 11 uses an analog multiplexer to select one of the three

main microphones 12 or an extra side microphone (not shown in the

diagram) for a wall tracking, (or one of the two floor sensing

microphones in front of the driven wheels 17, 18), as input to

a bandpass—filter followed by an envelope detector. The micro-

phones in the present embodiment are connected to individual

amplifiers of about 40 dB gain. The bandpass—filter of the

present embodiment is a 6 pole filter having a bandwidth of 15

kHz centered at 40 kHz and a filter gain of about 40 dB. The

envelope detector like the preamplifiers and the bandpass-filter

constitute a standard configuration well known to a person

skilled in the art. The signal from the envelope detector is then

fed to a 12 bit serial A/D—converter, under control of the QSM.

Samples are stored at a rate of 40 kilosamples per second,

starting one millisecond before and ending twentyfour millisec-

onds after the transmitted ultrasonic burst. Clocked by A/D

transfers the QSM outputs the peripheral chip selects PC80 and

PCSl. PCSl is issued at positions number eight and sixteen.

triggers an interrupt to the main CPU, indicating that there are
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eight samples ready in the QSM receive registers. The QSM can

hold sixteen received samples, corresponding to sixteen command

words that control the transfer. After sixteen command words the

QSM wraps back and restarts the command sequence. In this way the

QSM synchronizes A/D conversions autonomously, interrupting the

CPU (through TPU channel 2, in Discrete Input Output (DID) mode),

only when necessary. When the CPU has received all expected

samples, the QSM is disabled. PCSO is issued at samples number

one and nine, giving the base clock for the PMA function. An

additional pulse is the programmed at a desired position

somewhere in between, (in this case at sample number six), to

identify' the "additional" transition. This triggers the PSP

function in channel 0 to start the burst that generates the

sound. The burst is only generated once per reception cycle and

perfectly synchronized to the receiver A/D sampling clock, making

it easy to correlate a sample number to an exact time relative

to the transmitted burst.

Analyzing received data

The received raw data is divided in three parts used for

different purposes. First the background noise level is cal-

culated by using the data sampled before the burst is trans—

mitted. Then the near zone is analyzed. The near zone in the

present embodiment is the range from the perimeter of the device

and up to about thirteen centimeters away, corresponding to about

750 microseconds. In this time window the received signal is

heavily contaminated by echoes from the floor and from the device

itself. In order to distinguish any obstacle in this region, a

typical decay pattern for‘ each micrOphone is Inaintained and

subtracted from the received signal. In Fig. 12 is illustrated

the relative echo amplitude for a microphone of the present

embodiment with no obstacle present. In Fig. 13 is illustrated

the relative echo amplitude of the same microphone witiiobstacles

at distances 5 and 45 cm. After substraction of the typical decay

pattern the remaining peaks are compared to a fixed threshold
and, if above this preset threshold, considered to be represent—

ing an obstacle. Last, the zone beyond the near zone is scanned
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for peaks above a fixed threshold and offset by the calculated

background noise level.

The exact location of an obstacle is not known by only using the

information from each microphone since the detected object could

be located anywhere on en ellipsis. To pinpoint the exact

location of the nearest obstacle trigonometry is used in a

standard geometrical way apparent to a person skilled in the art.

Only the distance and angle to the nearest obstacle is calculated

due to the complex mathematics that must be performed in real

time. Also this is only done when travelling at low speed or

stopped.

When traveling at high speed, the information from the different

microphones is uses as is, to get an approximation of the

distance to obstacles, and then switch to low device speed when

obstacles are close enough.

Navigation

Normally the device moves in a straight line until an obstacle

is encountered. If no obstacle is detected within 40 cm from the

front, or 10 cm from the sides, high speed is used. High speed

for the present embodiment corresponds to about 40 cm/s. If any

obstacle is seen within this section, low speed is used. Low

speed is then set to about 14 cm/s. Detection of an obstacle

within a distance of a few centimeters causes the device to stop.

After stopping, the closest obstacle is checked and the angle to

the object is used as argument for calculating a new direction

for travel. If the obstacle is found far out on either side, a

small base angle is used. On the other hand, if the hit is

straight ahead, a base angle of 60 degrees is used. To the base

angle, a randOm angle of up to 60 degrees is added. In this way

the autonomous device can find its way through a narrow passage

with small turns and still bounce efficiently between bare walls.

The distance between stops and the number of turns is monitored

so that the "free run mode" switches into “stuck, breakout mode"

if the travelled distance does not exceed a set minimum after a
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number of turns. Actually hitting anything "unseen" by the sonar

and detected only by the bumper touch sensors causes the device

to first backoff a few centimeters, and then continue as if the

object is sensed on the corresponding side.

When the device has detected that it does not travel far enough

between stops, it changes strategy into constantly turning and

sensing the environment until a free passage is found or a full

circle is covered. If after traveling a short distance another

obstacle is detected the same procedure is repeated, continuing

turning in the same direction. When a minimum distance is

traveled without hitting a new obstacle, "free run mode" is

reentered. On the other hand, if the device continues to find

obstacles, it is turned off after a number of turns.

Normally when in the "stuck, breakout mode" the device switches

off all other activities like for instance the rotating.brush and

the fan producing the vacuum, unless the airstream from this fan

is needed for the cooling of the device circuitry as controlled

by temperature sensors.

When performing a cleaning task the device starts by tracking the

walls defining the room. In the preferred embodiment there are

four sonar microphone units in the bumper below the ultrasonic

transmitter. Three microphone units are used for the forward

navigation while a fourth microphone unit placed at the right

side of the bumper takes care of the wall tracking. After the

general investigation of the room by doing a wall tracking round

the room the device starts the cleaning operation in a random

manner and will go on until it estimates that it has covered all

the accessible surface.

For a random number generation a standard pseudo—random number

generator of the congruental type is used. As seed an 11 bit

random number is used in order to use different sequences each

separate run. This random number is generated by using-the least

significant bit of the A/D converted value from each of the 11

Silver Star Exhibit 1002 - 225



Silver Star Exhibit 1002 - 226

WO 97/41451 ' PCTISE97I00625

13

analog inputs.

It will be understood by those skilled in the art that various

modifications and changes may be made to the present invention

without departure from the spirit and scope thereof defined by

the appended claims.
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CLAIMS

1. A proximity sensing system for an autonomous device

being provided witiimotor driven wheels (17, 18) for carrying out

a specific cleaning function, said device comprising members for

the orientation and guiding of the device by means of a micropro-

cessor system forming a proximity sensing system which comprises

at least one transmitting member and one receiving member and a

mechanical sensing member (16) in form of a forward directed

bumper, characterized in that

said transmitting member is a stripe-shaped ultrasound

transducer (10) positioned at the front perimeter of the device

and transmitting ultrasonic waves with a narrow vertical

distribution within a wide sector in front of the device,

2. The system according to claim 1, characterized in that said

transmitting member is a semicircular capacitance film-transducer

(10) mounted on the perimeter of the device together with said

receiving member having at least three ultrasonic microphone

units.

3. The system according to claim 2, characterized in that said

transmitting member is divided into two portions presenting an

upper stripe—shaped ultrasound transducer and a lower stripe-

shaped ultrasound transducer having between them the receiving

member.

4. The system according to claim 2 or 3, characterized in that

said transmitting member is countersinked in the front portion

of the device to further limit the vertical distribution of

transmitted and received signals.

5. The system according to claim 1 or 3, characterized in that

said receiving member comprises a number of microphone units (12)

provided with hollow pipes (12a, 12b) for the sound to further

improve the directivity pattern for each microphone unit.

6. The system according to claim 5. characterized in that
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said hollow pipes (12a, 12b) of the receiving microphone units

are aligned vertically in respect to each other to produce an

improved directivity in the vertical plane.

7. The system according to claim 5, characterized in that a

further microphone unit (12) is pointed to one side of the device

to be used in a wall tracking operation.

8. The system according to claim 2 or 3, characterized in that

said transmitting member during each repeated transmission

transmits a sequence of closely spaced pulses, the echoes of

which will be integrated into one sampled reflection at a

specific reflection distance by said receiving system.

9. The system according to any of the previous claims, charac—

terized in that said mechanical sensing member (16) is actuating

at least one touch sensor if the device makes contact to an

obstacle in the course of the moving device,

10. A device for navigation of an autonomous device being

provided with motor driven wheels (17, 18) for carrying out some

specific cleaning function, said device comprising members for

the proximity orientation and guiding of the device by means of

a microprocessor system and a proximity sensing system which

comprises at least one transmitting member and one receiving

member and a mechanical sensing member in form of a forward

directed bumper (16), characterized in that said transmitting

member is a stripe-shaped ultrasound transducer (10) positioned

at the front of the device and transmitting ultrasonic waves with

a narrow vertical distribution within a wide sector in front of

the device.

11. The device according to claim 10, characterized in that

said transmitting member is a semicircular capacitance film-

transducer mounted on the perimeter of the device together with

said receiving member having at least three microphone-units.
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12. The device according to claim 11, characterized in that

said transmitting member is divided into two portions presenting

an upper stripe-shaped ultrasound transducer and a lower stripe—

shaped ultrasound transducer having between them the receiving

member.

13. The device according to claim 11 or 12, characterized in

that said transmitting member is countersinked in the front

portion of the device to further limit the vertical distribution

of transmitted and received signals.

14. The system according to claim 10 or 12, characterized in

that said receiving member comprises a number of microphone units

(12) provided with hollow pipes (12a, 12b) for the sound to

further improve the directivity pattern for each microphone unit.

15. The device according to claim 14, characterized in that

said hollow pipes (12a, 12b) of the receiving microphone units

(12) are aligned vertically in respect to each other to produce

an improved directivity in the vertical plane.

16. The device according to claim 14, characterized in that a

further microphone unit (12) is pointed to one side of the device

to be used in a wall tracking operation.

17. The device according to claim 11 or 12, characterized in

that said transmitting member during each repeated transmission

transmits a sequence of closely spaced pulses, the echoes of

which will be integrated into one sampled reflection at a

specific reflection distance by said receiving system.

18. The device according to any of the previous claims 10 to

16, characterized in that said mechanical sensing member (16) is

actuating at least one touch sensor if the device makes contact

to an obstacle in the course of the moving device.
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line 46 - line 51, figure 1
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(20.01.87), figures 1,7, abstract

Form PCT/ISA/210 (continuation of second sheet) (July 1992)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.usplnigov

UNITED STATES PATENT AND TRADEMARK OFFICE 
»

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

10/167,851 06/12/2002 Joseph L. Jones - DP-S US 7777

27639 7590 12/29/2003 ' EXAMINER

iROBOT CORPORATION LEYKIN, RITA
63 SOUTH AVENUE

BURLINGTON, MA 01803
2837

DATE MAILED: 12/29/2003

Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

10/167,851 JONES ET AL.

Office Action Summary Examin .— 
- Rita Leykin

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In' no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

— If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
— If NO period for reply is specified above, the maximum statutory period will apply and will expire Six (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute. cause the application to become ABANDONED (35 U.S.C. § 133).
— Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b). '

 
Status

I1)|X] Responsive to communication(s) filed on 03 December 2003'

2a)IXI This action is FINAL. 2b)l:] This action is non-final.

. 3)lj Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims .

MEI Claim(s) 1-41 is/are pending in the application. _

4a) Of the above claim(s) is/are withdrawn from consideration.

. 5)IZ Claim(s) 21-26 is/are allowed.

6)IX]' Claim(s) 1-20 27-35 and 37-41 is/are rejected.

DE] Claim(s) 16 is/are objected to.

8)l:] Claim(s) are subject to restriction and/or election requirement.

 

 

Application Papers

9)I:] The specification is objected to by the Examiner.

10)|:l The drawing(s) filed on_ is/are: a)[:] accepted or b)lj objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)[:| The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. §§ 119 and 120

12)El AcknowledgmentIs made of a claim for foreign priority under 35 U. S.C. § 119(a)-(d) or (f).
a)|:l All b)|:I Some* c)l:] None of:

1.1:] Certified copies of the priority documents have been received.
2. E] Certified copies of the priority documents have been received in Application No.
3. El Copies of the certified copies of the priority documents have been receivedIn this National Stage

> application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

13):] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application)
since a specific reference was included in the first sentence of the specification or in an Application Data Sheet.
37 CFR 1.78. '

a) [:1 The translation of the foreign language provisional application has been received.

14)E] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.

 

Attachment(s) . .

1) [j Notice of References Cited (PTO-892) 4) [:1 Interview Summary (PTO-413) Paper No(s).
2) El Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) E] Notice of Informal Patent Application (PTO-152)

3) D lnfom1ation Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) @fiwT Sta I‘ EX h I bit 1' 00 2 _ 31 8
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Application/Control Number: 10/167,851 ' - Page 2

Art Unit: 2837

DETAILED ACTION

Response. to Amendment I

This office action is in response to amendment, filed on 12/03/03. Applicant’s

arguments have been considered. However, it should be noted that examiners

responsibility is to interpret claim language as broad as possible. Unfortunately

submitted amendment'does not place the rejected claims in the allowable condition due

to the fact that operation of robot in the isolated area can be interpreted very broad. The

prior documents by Noonan et al. US # 5,204,814 and Ueno US # 6,076,025, both read

on the broad limitations of independent claims in the submitted amendment, because

both of the documents are having elements of robotic design that are claimed by the

applicant. For instance:

. Means for moving robot over a surface — in Noonan et al. presented as

drive wheels 41 in Fig. 6. And in Ueno as two motor operating caterpillar

treads 3 and 4;

. 1 An obstacle detection sensor '— in Noonan et al. presented in Fig. 2a as

sensor data detector element 8. And in Ueno as a supersonic sensors 6;

o .A control system connected to sensor and moving means also shown in

bOth references;

. The amendment in the independent claim calls for operation of robot in

plurality of modes, and wherein in the spot-coverage mode the robot

‘operates in an “isolated area". The examiner response that “isolated area
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Application/Control Number: 10/167,851 Page 3

Art Unit: 2837

of robot operation” isa broad definition of any area having or not having

predetermined paths or boundary.

The presence all detecting elements and control device suggests the possibility of

conduction of claimed modes of operation. Wherein the exact number of modes is not

patentable subject matter.

That is why examiner maintains the rejection as follows.

3 Claim Rejections - 35 USC § 103

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
' forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made. .

I 2. Claims 1-7, 9, 13-15, 27-29 and 37-41 are rejected under 35 U.S.C. 103(a) as

being unpatentable over Noonan et al. US # 5,204,814 and Ueno et al. US # 6,076,025.

With respect to claims 1-3, 13, 37 and 38, Noonan et'al. in Fig. 1A-1C provide

layouts of guide paths for autonomous lawn mower to cover completely bounded area.

Wherein, the guide path 1A represents a pattern for spot coverage mode. Fig. 1C

represents a pattern that is required for obstacle following mode.

With respect to claim 30—35, Noonan et al. teach that rotational indicator 17 is

monitored by the microcontroller to sense if the mover has bogged down or stalled. A tilt

sensor 21 updates the microcontroller with the angle of vehicle and senses if the vehicle

is in danger of tipping over, (see abstract and column 7, lines 16-31). I

Noonan et al. do not teach a bouncing mode.
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Application/Control Number: 10/167,851 , I 6 Page 4
Art Unit: 2837 '

'However, Ueno et al.7t‘each a'control system for mobile robot capable of

detecting the boundary of the area to be covered, with its sensors and performs a spiral

pattern running motion, which presents the spot-coverage pattern, that is required for

controlled spot-coverage mode. Wherein, controller operates the system in such a way

that, when the distance of the robot from the boundary detected by various sensing

devices, is smallerthan a preset value, the spiral running motion is canceled and

random pattern running motion is started. The random pattern running motion includes

turning from forward direction and run away from the detected boundary, (see column 2,

lines 10-53). This represents the claimed bounce mode.

In Fig. 6c, Ueno et al. also show the movement of robot in the adjacent to the .

wall area. When the robot 1 comes close to the wall B, the detection signal that the

robot is at about the predetermined distance from‘the wall B is outputted. This will stop

the robot in its forward running and turn the robot from the detected obstacle, (see

column 6, lines 45-67).

With respect to claim 13-15, 27 and 38 in Fig. 13 Ueno et al. show stored a

motion scheme based on various sensors detecting signals, (see column 9, line 67 and

column 10, lines‘ 1-5, column 11, lines 1-5).

With respect to claims 4, 5, 6, 10, 11, 16-20 and 39 Ueno et al. teach generating

running motion parameters, in accordance with the predetermined distances to

obstacles or length of running time, (See abstract and column 2, lines 44, 45 and

column 10, lines 36-40). Fig. 7A,B show the relationship between time and progress of

work using various parameters of running pattern motion, (see column 7, lines 23-47). ,
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Application/Control Number: 10/167,851 Page 5

Art.Unit: 2837 '

Also examiner would like to mention that claimed approximate distances are rather a

design choice.

With respect to claims 7, 29 and 41, Ueno et al. teach in column 3, lines 50-55

and column 4, lines 30-32, and column 10, lines14-16 the presence to the contact

senson

With respect to claims 8 and 40, according to the specification the IR sensors are

well known.

With respect to claim 9, see column 1, lines 20-27.

‘ , With respect to claim 12, examiner takes an official notice that means for

manually selecting an operational mode are well known in the art and are used in many

different technologies.

With respect to claim730—35, Ueno et al. teach in column 11, lines 15-25 an

escape behavior control when the robot moves into a corner of the working area, by

referencing the Japanese prior document # HEI 9-42879.

Hence, it has been obvious to one of ordinary skills in the art, at the time

invention was made to combine teachings of. Ueno et al. and Noonan et al. provide for

robotic device capable of moving Within the sensed boundaries of an area and also

capable of escaping any collision with the detected obstacles.

The reason is to design an apparatus that will improve robot work efficiency.
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Application/Control Number: 10/167,851 Page 6

Art Unit: 2837

Allowable Subject Matter

3. I Claims 21—26 and 36 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independentform including all of the

limitations of the base claim and any intervening claims. I

4. The following is a statement of reasons for the indication of allowable subject

matter. The prior art made of record in the attached form PTO—892 considered to be

pertinent to the submitted application. However, none of the prior art teaches or suggest

in combination:

. Means for detecting the level of clutter comprising tracking the number of

interactions with obstacles over time;

. A control system that alternates between operational modes based upon a lack

of sensor input;

. A mobile robot, that further comprising a wheel drop sensor, and is utilizing the

rate of wheel drop sensor events, as an input to the control system.

Conclusion

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(3).

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

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

TWO MONTHS of the mailing date of this final action and the advisory action” is not
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Application/Control Number: 10/167,851 Page 7

Art Unit: 2837

mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

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

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Rita Leykin whose telephone number is (703)308-5828.

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 befireached on (703)308-3370. The-fax phone number
for the organization where this application or proceeding is assigned is (703)308-5841.

Any inquiry of-a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703)308-

0956.

Rita Leykin

Primary Examiner
Art Unit 2837
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 THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Joseph L. Jones et al. Examiner: Rita Leykin

Serial No.2 10/167,851 Art Unit: 2837

Filed: June 12, 2002

‘ Title: Method and System for Multi-Mode

Coverage for an Autonomous Robot

Atty. Dkt: DP-S US

***************************************************************************************

Certificate of Express Mailing

I hereby certify that this correspondence is being deposited, under 37 CFR 1.10, with the United States Postal

Service "Express Mail Post Office to Addressee", Label No. EV 118 871 270 US addressed to: Mail Stop Non-

Fee Amendment, Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450, on this date,

December 3, 2003. a
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Amendments to the Specification

Please amend the specification, without prejudice, as follows, wherein underlining

indicates added material and strikethroughs indicate deleted material:

Add new garagzagh to gage I latter the second [all garagzagh (alter lines 72:

FIG. 8C is a schematic illustration of the termination of the obstacle following mode

when an obstacle is encountered after the mobile robot has traveled a minimum distance.

FIG. 8D is a schematic illustration of the termination of the obstacle following mode after the

mobile robot has traveled a maximum distance.

Amendment to seventh full garagzagh on gage 11 (lines 20-242:

FIG. 13A is a schematic representation of the coverage pattern 9f a mobile robot with

only a single operational mode; FIG. 13B is a schematic representation of the coverage

pattern for a preferred embodiment of the instant invention using obstacle following and room

coverage modes; and

Amendment to last full garagzagh 0n gage 21 (Zines 18-25):

Spot coverage or, for example, spot cleaning allows the user to clean an isolated dirty

area. The user places the robot 10 on the floor near the center of the area 1 see reference

numeral 40 in FIGS. 6A, 6B! that requires cleaning and selects the spot-cleaning operational

mode. The robot then moves in such a way that the immediate area within, for example, a

defined radius, is brought into contact with the cleaning head 30 or side brush 32 of the robot.

Amendment to first tull garagzagh on gage 23 (lines 7-252‘:

In other embodiments, the robot tracks its total distance traveled in spiral mode. T_he

Beeause—the spiral will deteriorate after some distance, i the centerpoint of the spiral motion

will tend to drift over time due to surface dependant wheel slippage and/or inaccuracies in the

spiral approximation algorithm and calculation precision. In certain embodiments, therefore
 

the robot may exit spiral mode after the robot has traveled a specific distance (“maximum

spiral distance”), such as 6.3 or 18.5 meters (step 240). In a preferred embodiment, the robot

uses multiple maximum spiral distances depending on whether the robot is performing an
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initial spiral or a later spiral. If the maximum spiral distance is reached without a bump, the

robot gives control to a different behavior, and the robot, for example, then continues to move

in a predominately straight line. (In a preferred embodiment, a STRAIGHT LINE behavior is

a low priority, default behavior that propels the robot in an approximate straight line at a

preset velocity of approximately 0.306 m/s when no other behaviors are active.

Amendment to tirst garagzagh on page 25 (lines 1-8):

The movement of the robot 10 in a room 110 is shown in FIGS. 8A 8BFIG.—8. In

FIG. 8A, the robot 10 is placed along with wall 100, with the robot’s dominant side next to

 

the wall. The robot then runs along the wall indefinitely following movement path 46.

Similarly, in FIG. 8B, the robot 10 is placed in the proximity of an obstacle 101. The robot

then follows the edge of the obstacle 101 indefinitely following movement path 47.

Amendment to third full garagragh on gage 25 (Zines 16-22):

The method used in a preferred embodiment for following the wall is detailed in FIG.

9A and provides a smooth wall following operation even with a one-bit sensor. (Here the

one-bit sensor detects only the presence of or absence of the wall within a particular volume

rather than the distance between wall and sensor.) Other methods of detecting a wall or object

can be used such as bump sensing or sonar sensors.

Amendment to erSt garagagh on page 27 (Zines [-1922

The wall follower mode can be continued for a predetermined or random time, a

predetermined or random distance or until some additional criteria are met (gg, bump sensor

is activated, etc.). In one embodiment, the robot continues to follow the wall indefinitely. In

a preferred embodiment, as shown in FIGS. 8C & 8D wherein reference numeral 46 identifies

the movement of the robot, minimum and maximum travel distances are determined, whereby

the robot will remain in WALL-FOLLOWING behavior until the robot has either traveled the

maximum distance (FIG. 8D) or traveled at least the minimum distance and encountered an

obstacle lfl (FIG. 8C). This implementation of WALL-FOLLOWING behavior ensures the

robot spends an appropriate amount of time in WALL-FOLLOWING behavior as compared

to its other operational modes, thereby decreasing systemic neglect and distributing coverage
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to all areas. By increasing wall following, the robot is able to move in more spaces, but the

robot is less efficient at cleaning any one space. In addition, by tending to exit WALL-

FOLLOWING behavior after obstacle detection, the robot increases its perceived

effectiveness.

Amendment to last garagzagh on gage 27 (Zines 20-262, lines [-5 on gage 28:

FIG. 9B is a flow-chart illustration showing this embodiment of determining when to

exit WALL-FOLLOWING (LIVE) behavior. The robot first determines the minimum distance

to follow the wall (dmin) and the maximum distance to follow the wall (dmax). While in wall

(or obstacle) following mode, the control system tracks the distance the robot has traveled in

that mode (dwp). If dwp is greater than dmax(step 350), then the robot exits wall-following

mode (step 380). If, however, dwp is less than dmax(step 350) and dwp is less than elm,é

dm_in(step 360), the robot remains in wall-following mode (step 385). If dwp is greater than

dmin(step 360) and an obstacle is encountered (step 370), the robot exits wall-following mode

(step 380).

Amendment to last garaggagh on gage 30 (lines 19-26), lines [-5 on gage 31:

In a preferred embodiment, the method of performing the room cleaning behavior is a

BOUNCE behavior in combination with the STRAIGHT LINE behavior. As shown in FIG.

10, the robot 10 travels until a bump sensor 12 and/or 13 is activated by contact with an

obstacle 101 or a wall 100 (see FIG. 11 ). The robot 10 then turns and continues to travel. A

sample movement path is shown in FIG. 11 as line 48.

Amendment to "(iiz Situation 2" garaggagh on gage 35 (Zines 3-262, lines 1-2 on

gage 36:

(ii) Situation 2. (a) When the brush stall rate rises above a high threshold

and the slope is positive, the robot turns off the brush for 13 seconds and performs

large panic turn behaviors at 1, 3 fl, and 7 seconds. At the end of the 13 seconds, the

brush is turned back on. (b) When the drive stall rate rises above a medium threshold

and the slope is positive, the robot performs large panic turn behaviors continuously.

(c) When the drive stall rate rises above a high threshold, the robot turns off all of the
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motors for 15 seconds. At the end of the 15 seconds, the motors are turned back on.

(d) When the bumper of the robot is held in constantly for 5 seconds (as in a side

wedging situation), the robot performs a large panic turn behavior. It repeats the panic

turn behavior every 5 seconds until the bumper is released. (6) When the robot has

gotten no bumps for a distance of 20 feet, it assumes that it might be stuck with its

wheels spinning. To free itself, it performs a spiral. If has still not gotten a bump for

10 feet after the end of the spiral, performs a large panic turn behavior. It continues

this every 10 feet until it gets a bump.

Amendment to last garagzagh 0n gage 37 (Zines 19-262, lines 1-9 on gage 38:

If, however, the rate is above 2400 (step 410) and the slope is positive (step 412), the

robot will run a special set of escape behaviors, shown in FIG. 12B. In a preferred

embodiment, the brush motor will shutoff (step 430), the “level” is incremented by a

predetermined amount (50 to 90) (step 430), the stall time is set (step 430), and a panic

behavior (step 452) is preformed performed at 1 second (step 445), 4 seconds (step 450) and 7

seconds (step 455) since the brush shut off. The control system then restarts the brush at 13

seconds (steps 440 & 442). Level is decremented by 1 every second (steps 444). If level

reaches a maximum threshold (step 435), the robot ceases all operation (step 43 7). In

addition, the robot may take additional actions when certain stalls are detected, such as

limiting the voltage to the motor to prevent damage to the motor.

5 Silver Star Exhibit 1002 - 331



Silver Star Exhibit 1002 - 332

FIG. 1A:
 

FIG. 3:
 

Amendments to the Drawings

Added reference numeral "2" and lead line.

Added reference numerals "12", "13", "14", "16", "21", "22", "23", and "33"

and corresponding lead lines.

FIG. 6C:
 

FIG. 9B:
 

FIG. 12B:

Added reference numeral "10" and lead line.

Deleted reference character "pr" and substituted therefor reference character

"dwp" in blocks 350 and 360.

Deleted "yes" decision emanating from blocks 435, 440, 445, 450, and 455 and

substituted "no" decision therefor.
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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. (Currently 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, 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 an the obstacle.

2. (Original) 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. (Currently Amended) A mobile robot according to claim 2 in which the control

system is configured to return to @ spot-coverage mode after a predetermined traveling

distance.

5. (Currently 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.
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6. (Currently Amended) A mobile robot according to claim 2 in which the control

system is configured to return to M spot-coverage mode if the average distance between

obstacle interactions is above a predetermined threshold.

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. (Currently Amended) The mobile robot according to claim 1, whereby said obstacle

following mode comprises alternating between decreasing the turning radius of the robot as a

function of distance traveled such that the robot turns toward—said towards the obstacle until

the obstacle detection sensor detects an th_e obstacle, and decreasing the turning radius of the

robot as a function of distance traveled such that the robot turns away from said th_e obstacle

until the obstacle detection system no longer detects an th_e obstacle.

10. (Currently Amended) The mobile robot according to claim 1, whereby the robot

operates in sag 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. (Currently Amended) The mobile robot according to claim 10, whereby the robot

operates in @ 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 mode.

13. (Currently Amended) A mobile robot comprising:

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

(b) an obstacle detection sensor;
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(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, said plurality of operational 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 an 113 obstacle;

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

mode after a predetermined number of sensor interactions.

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 control 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.
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21. (Currently Amended) A mobile robot aesereling—te—elai-m—léTfurther comprising;

(almeans for moving the robot over a surface;

gbzan obstacle detection sensor;

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

moving means; and wherein

1d)said control system is configured to operate the robot in a plurality of operational

modes, said pluraligg of operational modes including an obstacle following 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;

ge)said control system being further configured to alternate into said obstacle following

mode after a predetermined number of sensor interactions; and

(Q a means for determining the a level of clutter associated with the surface over which

the robot moves.

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 means for

irnputing the approximate 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. (Currently Amended) A mobile robot according to claim 21, wherein the level of

clutter is positively correlated to the a minimum obstacle following distance.

26. (Currently Amended) A mobile robot comprising: aeeerding—te—elai-m—B;

ganeans for moving the robot over a surface;

gbgan obstacle detection sensor; and
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1c)a control system operatively connected to said obstacle detection sensor and said robot

moving means; and wherein

gd)said control system is configured to operate the robot in a pluralig 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 travels

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 further

(fl 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.

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.
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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 cliff.

36. (Original) A mobile robot according to claim 13, further comprising a wheel drop

sensor, whereby said robot utilizes the rate of wheel drop sensor events as input to said

control system.

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 and

@ obstacle or traveling a predetermined distance;

c. running in a substantially forward direction until an obstacle is

detected;

d. turning and running along said th_e detected obstacle;

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

substantially forward direction; and

f. thereafter repeating said step of running along said a detected obstacle

and said step of turning away from said the detected obstacle.

12
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38. (Original) The mobile-robot steering method according to claim 37, further

comprising the step of repeating the spiral running motion after a predetermined

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.

41. (Original) The mobile-robot steering method according to claim 40,

whereby said obstacle sensor further comprises a tactile sensor.
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REMARKS

The Office Action mailed September 3, 2003 cites US. 5,204,814 (“Noonan”) and

6,076,025 ("Ueno") as bases for rejections of the claims. See Section 5 of the Office Action.

To advance the discussion of the claims, a synopsis ofNoonan and Ueno follows.

Noonan: This patent discloses an automatic, self-propelled lawn mower that employs
 

following an undergrgiind.gni.d¢.nath; and (3) navigating by sensing a9tnal.nnd¢rgr91in..dpath

references (emphasis added). Col. 3, lines 59-63. Noonan's lawn mower thus operates in

accordance with predetermined, deterministic pattern.

In one practice disclosed in Noonan, the stored map is maintained in the autonomous

lawn mower's computer memory as a collection of path segments represented as vectors and

arcs that describe the mower's cutting route. Col. 3, lines 63-66. The mower follows a guide

path (1, 2, 3, or 7) of wire or metal tape buried in a groove in the lawn. The navigation

control system of the mower guides the mower along the desired travel route defined by the

stored map while checkingdata from metal sensors (8, 10, or 23) to ensure that the vehicle is

centered on the guide path (1 , 2, 3, or 7). The stored map provides information on when

guide path (1, 2, 3, or 7) following should be invoked. Col. 4, lines 23-43.

Thus, Noonan teaches a mower that follows predetermined paths, not a control system

configured to operate the robot in a combination of multiple operational modes, as in the

claims of the present invention.

Ueno: This patent discloses a mobile robot that operates using a specified sequence of
 

spiral/"random" running. Col. 6, linesl6-18. The specified sequence consists of: (1) a spiral

pattern running motion initiated from a selected spot; (2) terminating the spiral pattern

running motion and implementing a random pattern running motion, which comprises a

turning motion and then running straight forward, once a boundary is remotely detected; (3)

repeating the random pattern running motion a predetermined number of times N, each

repetition being triggered by remote detection of a boundary; and (4) re-initiating the spiral

pattern running motion once the random pattern running motion has been implemented the

predetermined number of times N. The re-initiated spiral pattern running motion is

implemented at a location that is established by either: (a) a predetermined distance D from

the last turning motion; or (b) running straight forward for a predetermined time T from the
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last turning motion. Col. 2, lines 10-28. See also Abstract. This spiral/random running

pattern is then repeated. Col. 7, line 5.

Ueno specifically teaches that the random pattern running motion is run a

predetermined number of times N before the spiral pattern running motion is re-initiated.

Ueno further specifically teaches that the spiral pattern running motion is re-initiated at either

a predetermined distance D, or after a predetermined time T, from the last turning motion.

The predetermined parameters N and (D or T) must set before the robot (1) begins operations,

and the values of these parameters, N and (D or T) are determined by simulations such as

illustrated in Figs. 8A-8B and 9A-9B. Col. 7, lines 36-67, and Col. 8, lines 1-25.

Thus, Ueno teaches a device having a predetermined sequence of operation, including

predetermined spiral and "random" movement. Ueno does not teach or suggest a control

system configured to operate the robot in a combination of multiple operational modes, as in

the claims of the present invention.

Differences Over Noonan and Ueno: Ueno teaches a devices having only two

movement modes, not three as in the present claims. Moreover, in Noonan, the movement

mode is entirely predetermined by a map or guide path, much like a train running down a

track. This not only renders Noonan entirely distinguishable as a teaching, but it also renders

improper the argument that there is any suggestion of combining Noonan with Ueno. In

contrast to Noonan and Ueno, independent claim 1, for example, is directed to a mobile robot

system that has a combination of thfl operational modes -- spot, follow and bounce/random.

It is the combination of all three modes -- a combination that is not taught or suggested by

either Ueno or Noonan -- that allows the claimed robot to outperform Ueno in real world

environments that cannot be accurately run through a simulation.

Thus, while the Action appears to suggest (pp. 3—4) that Ueno teaches a bounce mode;

that Ueno teaches or suggests the claimed three-mode capability, and that Noonan teaches

multi-mode operation like that of the claimed invention, these assertions will discussed in

detail and refuted below. For example, a review ofNoonan indicates that its device has but

one mode -- that of following a preset map or guide path laid down by previous human

decision -- and in fact, cannot be said to be analogous in any way to the claimed invention,

since Noonan simply travels along its pre-set pathways. And Ueno teaches, at best, only two

of the three specific modes claimed in the present application for patent.
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