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Case 1:17-cv-10648-LTS Document 3 Filed 04/17/17 Page 1 of1

AO 120 (Rev. 08/10}

Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filedin the U.S, District Court District of Massachusetis on the folowing 

[_] Trademarks or ff Patents. ( () the patent action invelves 35 U.S.C. § 292):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:17-cv- 10648 4AM T2017 District of Massachusetts

PLAINTIFF | DEPENDANT

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

Co., Lid.

PATENT OR DATE OF PATENT TIA ER OF DATEN RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

i 7,155,308 42/26/2006 iRobot Corporation

2 8,474,090 7/2/2043 iRobot Corporation

3 6,809,490 10/26/2004 iRobot Corporation

DATE INCLUDED

[1] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK 
in the above-—entitied case, the following decisionhas been rendered or judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy to Director Copy 3-—Upontermination of action, mail this capy to Director
Copy 2---Upon filing document adding patent(), vaail this copy to Birector Copy 4-—Case fie copy
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Case 1:17-cv-10651-LTS Document 3 Filed 04/17/17 Page 1of1

AO 120 (Rev. 08/10}

10. Mail Stop8 | REPORTON THE
, Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filedin the U.S, District Court District of Massachusetis on the folowing 

CF] Trademarks or ff Patents. ( (0) the patent action invelves 35 U.S.C. § 292):

DOCKET NO. DATE FELED U.S. DISTRICT COURT

Lary10601 Aer? [ District of Massachusetis
PLAINTIFF [DEFENDNT

iRobot Corporation bObsweep, Inc.; bObsweep USA: and Shenzhen Silver
| Star intelligent Technology Co., Lid.

PATENT OR DATE OF PATENT TIA ER OF DATEN RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

SL
In the above—enititied case, the following patent(s)/ trademark(s) have been incinded:

 
DATE INCLUDED INCLUDED BY

EC] Amendment Li Answet [1] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT

t Ee PATENT RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM: 
in the above-—entitied case, the following decisionhas been rendered or judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy to Director Copy 3-—Upontermination of action, mail this capy to Director
Copy 2---Upon filing document adding patent(), vaail this copy to Birector Copy 4-—Case fie copy
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Case 1:17-cv-10649-LTS Document 2 Filed 04/17/17 Page 1 of1

AO 120 (Rev. 08/10}

Mail Stop8 : REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filedin the U.S, District Court District of Massachusetis on the folowing 

CF] Trademarks or ff Patents. ( (0) the patent action invelves 35 U.S.C. § 292):

DOCKET NO. DATE FELED U.S. DISTRICT COURT

Ut rev10649 Aer? [ District of Massachusetis
PLAINTIFF [DEFENDNT

iRobot Corporation : Bissell Homecare, Inc.; Matsutek Enterprises Co., Lid.

PATENT OR DATE OF PATENT TIA ER OF DATEN RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

In the above—enititied case, the following patent(s)/ trademark(s) have been incinded:

 
DATE INCLUDED INCLUDED BY

EC] Amendment Li Answet [1] Cross Bill [| Other Pleading
PATENT OR DATE OF PATENT

t Ee PATENT RADEMARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM: 
in the above-—entitied case, the following decisionhas been rendered or judgement issued:

DECISIONJUDGEMENT

[BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy to Director Copy 3-—Upontermination of action, mail this capy to Director
Copy 2---Upon filing document adding patent(), vaail this copy to Birector Copy 4-—Case fie copy
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Case 1:17-cv-10652-LTS Document 3 Filed 04/17/17 Page 1 of1

AS 1230 (Rew SE}

Mail Stop 8
Director of the US. Patent and Trademark Office

PLO. Box 1458

Adexaudris, WA 2393-74386

REPORT ON THE

PILING OR DETERMINATION OF AN

ACTION REGARDING A PATENT OR

TRADEMARE 
Tn Compliance with 34 LE S.C. § 200 andlor 15*

w US. Bastact Court
LSC. § 1215 you are herebyadvised that a cumtaction has been

District of Massachusetts: on the following 

{} Trademarks or Gf Patents.

f_1:16-cv-10652

iRoahot Corporations

mye

RB.

LL/O8/2016
In the abowe-—entithed o:

JDOEMENT

7 PR a oes neyie yp

t (it the patent achon invedves 33 U7S.0.

 
 

following gates
&y

 

gaa
9 aes Senet

COURT
Oistrict of Massachusetis

Shenzhen 2hiyi Technology (o., Lid. diva iLife

| iRobot Corporation

iRobot Garporation

iRobot Corporation 
 ‘ trademear

hes been rendered or Ridgement issued:
OYE

PSY) DEPUTYCLERE 
Copy i-—-Upan iaitistion af action, mail this copy ie Director Capy 3-—Upon tomminastion of actian, mail this capy ta Director
Copy 2-—Upen fing dacument adding patent(s}, suandi this capy ta Director Capy $-——Case fle capy
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Case 1:17-cv-10647-LTS Document 3 Filed 04/17/17 Page 1of1

ASS 130 fRew SETA

Afall Stop 8 : REPORT ON THE
Birector of the U.S. Patent and Trademark Office | PILING OR DETERMINATION OF AN

PA, Box 1458 ACTION REGARDING A PATENT OR

Afexeudria, VA 32313-1446 FTRADEMARER 
Tn Compliance with 34 LE3.0. § 200andlor 1S ELSA. § 2216 youare hereby advised that a court action has been

fied in the US. Pastact Court District of Massachusetts oo dis fotowias TZ eet z Tm o Wt . 2 7 mae Soe CE

{} Trademarks or BA Patents. { (it the patent action ivebves 38 US. § 282:

Toyo16a? VE District of Massachusetts

YLAINTIFS DEPENDANT _ , ;
i Hoover Inc. Royal Appliance Manufacturing Co. Inc, d/b/a

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

mye

RB.

6 B09agg VOSH/200: | iRobot Corporation 
iRobot Carporation

11/08/2016 iRobot Corporation4
iotlewing yates tradamear ave been included:

 

 
In the abowe-—entithed o: 

}
ion hes been rendered or Hudgement msued:

JDOEMENT

PSY) DEPUTYCLERE 
Copy i-—-Upan iaitistion af action, mail this copy ie Director Capy 3-—Upon tomminastion of actian, mail this capy ta Director
Copy 2-—Upen fing dacument adding patent(s}, suandi this capy ta Director Capy $-——Case fle capy
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/167,851 6809490 2837 O06B0

NV.440
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 addressof record for Customer Number 108858is:

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 OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/167,851 06/12/2002 Joseph L. Jones 09945-0014001 / DP-05 US
CONFIRMATION NO. 7777

26161 POA ACCEPTANCELETTER

FISH & RICHARDSONP.C.(BO)

P.O. BOX 1022 OCA000000045740830
MINNEAPOLIS, MN 55440-1022

 
   

Date Mailed: 02/04/2011

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 01/21/2011.

The Powerof Attorney in this application is accepted. Correspondencein 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 OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX. 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/167,851 06/12/2002 Joseph L. Jones DP-5 US
CONFIRMATION NO.7777

 
 
   

24390 POWER OF ATTORNEYNOTICE

LUGASH, GESMER & UPDEGROVE, LLP

40 BROAD ST MOCAA
SUITE 300 000000045740802
BOSTON, MA 02109

Date Mailed: 02/04/2011

NOTICE REGARDING CHANGE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 01/21/2011.

* The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill 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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Attormey Docket No.: 09945-0014001 / DP-05 US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Jones, et al. Art Unit : 2837
Patent Na. > 6,809,490 Examiner : Rita Leykin
Issne Date > October 26, 2004 Conf No. : 7777
SerialNo. ¢ 10/167,851
Filed . Fume 12, 2002
Title . METHOD AND SYSTEM FOR MULTI-MODE COVERAGE FOR AN

AUTONOMOUS ROBOT :

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-14450

REVOCATIONANDNEWPOWER OF ATTORNEY

Under 37 CFR §3.73(b),ROBOT CORPORATION,a corporation, certifies thatit is the

assignee of the entire right, title, and interest in the patent application/patent identified above, by

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

assignment was recorded in the Patent and Trademark Office at Reel 014249 , Frame 0711.on

December 1, 2003. 

The undersigned has reviewed all the documentsin the chain oftitle of the patent

application identified above and, to the best of undersigned’s knowledge andbelief, title is in the

assignee identified above.

The undersigned, whosetitle is supplied below, is empowered to act on behalf of the

assignee.

The undersigned, acting on behalf of the assignee, hereby revokes all powers of attorney

previously granted in the application and appoints the attorney(s) and or agent(s) associated with

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

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

the inventor(s) and his/their attorney(s) and or agent(s) in accordance with the provisions of 37

CFR $3.71, et seq. of the Patent Office Rules of Practice.

PPO Customer Number: 26161

The undersigned alsodirects all correspondence be addressed to that Custormer Number.

PTO Customer Number: 26161

Silver Star Exhibit 1002 - 9
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Applicant < Jones, stab
Patent No. 6, LOL
fered 26

Serial Wo, 2

Filed
Page
 

Fish & Richardson P.C.

One Marina Park Drive

Boston, Massachusetts 62710-1878

Telephone: (617) 542-5076
Facsimile: (617) 542-8906

22561626

 

Attormey's Deoket Nes, U889S-Q014007 DINOS Lig

Respectfully submitted,
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Applicant :
Patent No. :

; October 26, 2604
Serial No. :

> fiane 12, 2002
: 3of3

Issued

Filed

Page

Jones, et al.
6,869,490

10/167,851

Attorney’s Docket No. 09945-0014001 / DP-G5 US

Silver Star Exhibit 1002 - 11
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Electronic AcknowledgementReceipt

9280339

10167851

7777

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

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

File Listing:

Document gs File Size(Bytes)/ Multi Pages

Powerof Attorney 014001 .pdf
316bdb4f5d188a03781 791dcf07758565 70

2c0fl

Information:
Silver Star Exhibit 1002 - 12
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TotalFiles Size (in bytes) 89075

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

Applicant: Joseph L. Jonesetal.
Application Number: 10/167,851
Filing Date: June 12, 2002
Title: Method and.System for Multi-Mode Coverage for an

Autonomous Robot

GroupArt Unit: 2837
Examiner: RitaLeykin
Attomey Docket: DP-5 US (ISR-017-US)

TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
AND PTO FORM 1449

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

Dear Sir,

Pursuantto the duty ofdisclosure (37 C.F.R. 1.97 and 1.98), please find attached hereto
forfiling in the referenced application:

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

2. Acopyofthe 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 notyet have an English translation ofthe specification.

Payment ofFees by Deposit Account: Applicant doesnotbelieve there is a fee due.
However, if the USPTO determinesthereis a fee due, the USPTOis 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 viatelephoneor facsimile at the numbers listed below. Thankyou for your attention
to this matter.

Respectfully submitted,

Date: September 24, 2004  
Gesmer Updegrove LLP
Boston, MA 02109
Tel: (617) 350 6800
Fax: (617) 350 6878
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PTO/SB/O8A (04-03)
Approved for use through 4/30/2003. OMB 0651-0031

US Patent and ‘Trademark Office: U.S. DEPARTMENT OF COMMERCE
equired to respondto a collectionofInformation unless it contains a vaild OMB contro! number

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as manysheets as necessary)

 Complete ifKnown   
 

 
 
 

 
  

 
 

 

 

 
 

 Application Number | 10/167,851___ __
I Filing Date June 12,2002. i

First Named Inventor Jones, Joseph'L. . _
rartunit287

DP-5 US |

  

 
  
  

Sheet "| Attorney Docket,Number}DP-5 US (ISR-017-US)
  

   
 U

Examiner's ‘Document Number _
Initials* Number — Kind Code? (if known)
  
  

 
 

 FOREIGN PATENT DOCUMENTS
Gite | Foreign Patent Document __ ‘Publication Date Name ofPatentee |
No.? “county Code? — Number* — Kind Code™ (iknown) MM-DD-YYYY or Applicant of Cited Document

DE 198 49 978 C2 | esyis/2000|Pressler,Ewin

Examiner's

Initials*

= al]L Signature Considered - 
*EXAMINER:Initial If reference considered, whether or not Citation ts 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. ‘Applicant's unique citation designation number (optional). "See. Kinds Codes of USPTO Patent Documents ator MPEP 901.04. “Enter Office that Issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the Indication of the
year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by the appropriate symbols as Indicated on the document under
WIPO Standard ST. 16 if possible. SApplicantIs 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 {s required to obtain or retaln a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality Is govemed by 35-U.S.C. 122 and 37-CFR 1.14. This collection Is estimated to take 2 hours to complete, including gathering, preparing,and submitting the completed application form to the USPTO. Time will vary depending uponthe individual case. Any comments on the amountof 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,
Washington, DC 20231. DO NOT.SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, Washington, DC 20231.

Ifyou needassistance in completing. the form, call 1-800-PTO-9199 (1-800-786-9199) andselect option 2.
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DE19849978C2

@ Patentschrift

OCA

BUNDESREPUBLIK tnt. C1”:
DEUTSCHLAND ‘ ~ A47L 11/40@ DE 19849978 C2 nN

©

@ Aktenzeichen: 198 49 978.7-15 2
” @ Anmeidetag: 29, 10. 1998 o

DEUTSCHES @ Offentegungstag: 11. 5.2000 2
_ Verdffentlichungstag .PATENT: UND der Patenterteilung: 8. 2.2001 oMARKENAMT o=

Lu
a

innerhalb-von 3 Monaten nach Verdffentlichung der Erteilung kann Einspruch erhobenwerden

@ Patentinhaber:
PraBler, Erwin, Dr., 80335 Minchen, DE; Strobel,
Matthias, Dipl.-Ing. (FH), 89079 Ulm, DE

@ Vertreter:

®
@

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

Selbstfahrendes Reinigungsgerat
Salbstfahrendes Reinigungsgerat (20), mit

~ einem Antriebsmotor(31, 32) zum Antrleb von minde-
stens zwei an dem Reinigungsgerat montierten Radern
(21, 22}, .
- einem Steuerrachner(30) zur Steuerung der Bewegung
des Reinigungsgerits (20),
— Sensoren (23a-d;.34) zur Detektian von Hindernissen,
-und gagebenenfalls mit
~ einer Reinigungseinheit (10) zur autamatischen .oder
manuellen Reinigung nicht-textilerBodenbelaga, welche
enthélt:
— ein Reinigungstuch (1),waiches um eine Mehrzahl Rol-
len (3-9) gelegtist und auf einer Seite der Rainigungsein-
heit (10).eine nach au8en weisende ebene Reinigungsfla-
che {1a)bildet,
- einen Reinigungsbehalter (13), welcher eine Reini-
gungsfldssigkeit enthalt und durch welchen das Reini-
gungstuch (1) durch Transport- und Antriebsrollen (3- 8)
férderbar ist,
dadurch gekennzeichnat, daB
- in dem Steuerrechner (30) eine Anzahl von Grundmu-
stern von Trajektorien fir die Fortbewegung des Reini-
gungsgerats speicherbar und benutzerseitig auswahlbar
ist, und
~ in dem Steuerrechner (30) eine Forttbawegungsstrate-
gle gespeichert ist, nach der das Reinigungsgerit (20)
nach Durchlaufen des Grundmusters einer ausgewéhiten
Trajektorie In eine ‘nach dem Zufallsprinzip ausgewahite
Richtung fahrt und nach elner vorbestimmten zuriickge-
legten Entfernung in dieser Richtung erneut mit dem
Durchlaufen des Grundmusters der ausgewahlten Trajek-
torie beginnt.

| @ Erfinder:

EP wo

PraBler, Erwin, Dr.,80336 Mianchen, DE; Strobel,
Matthias, Dipl.-Ing.,89079 Ulm, DE

| @ Fur die Beurteilung der Patentfahigkeit in Betracht
-gezogene Druckschriften:

DE 195.44.999 Al
DE 4340 771A1
DE-OS 2004746
DE-GM 71.35.880

06 15 719A1
9111 134

 

BUNDESDRUCKEREI! 12.00 002 166/270/9
10
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DE 198 49978 C2
1

Beschreibung

Die Erfindung betrifft.cin selbstfabrendes Reinigungsge-
rit nach.dem Oberbegriff des Patentanspruchs 1.

Auf glatten oderleicht strukturierten FuBbiden wie Holz-
, Parkett- oder Fliesenbéden bilden sich sehr schnell deut-
lich sichthare Schmutz- und Staubablagerungen, die, ob-
wohl sie keine starke Verschmutzung darstellen, doch zu ei-
ner verhilmismiBig starken Beeintrichtigung.des optischen
Erscheinungsbildsdes Untergrunds fuhren. Dies gilt fur die |
Bodenbeliige sowohl in privaten Haushalten als auch in df-
fentlichen Gebiuden. Insbesondere bei groBflichigen Bo-
denbeliigen in den Eingangshallen von stark frequentiesten
Offentlichen Gebauden wie Kaufhiusern, Museen.oderBan-
kentritt’bei nassem oder winterlichen Wetter und bei star- -
kem Publikumsverkehr in solchen Umgebungen schnell
eine starke Verschmutzung des Bodensein. DieReinigung
derartiger nicht-textiler Bodenbeldge wird nach derzeitigem
Stand der Technik mit mechanischen oder elektrisch ange-
triebenen fahrbaren Reinigungsgertiten durchgefithrt. Sol-
che fahrbaren Reinigungsgerite arbeiten zwar mit zufrie-
denstellender Reinigungsleistung, sind jedoch zumeist nur
manuell zu bedienen.

Nachderzeitigem Stand der Technik weisen die meisten
bekannten automatischen oder selbstfahrendenReinigungs-
geriite elektrisch angetriebéne Rotationsbiirsten auf. Bei-
spielhaft sei hier auf die deutsche Offenlegungsschrift
DE 195 44-999 Al verwiesen, die eine selbstfahrende Rei-
nigungsvorrichtung fiir FuGbéden betrifft. Diese Vorrich-
tung ermdglichteine automatische Reinigung von FuBbéden -
insbesondere entlang eines Wandbereiches. Sie weist eine
elektrisch angetriebene Burstenscheibe auf, durch die im
Betrieb Staub- und Schmutzpartikel in einen Staubaufneh-
mer befrdert und in diesem gesammelt werden, Diese Art
der Reinigung ist im Unterschied zu einer Feuchtreinigung
naturgem8 unvollstindig, da der Schmutz nur unzurei-
chend gebunden wird, Der weitergehende Vorschlag, die
‘Borsten mit Alkohol zu trinken, stellt keine wesentliche
Verbesserunghinsichtlich derSchmutzbindungdar.

Es wurden auch bereits Reinigungsgerate mit fort- oder
umlaufenden Reinigungsbinderm vorgeschlagen. In der
WO 91/11134 ist ein fahrbares Reinigungsgeriit ~ beschrie-
ben, welches eine erste Rolle aufweist, die mit einem gewik-
kelten Vorrat eines Reinigungsbandes umgeben wird, und
cinezweite elektrisch angetriebene Rolle, aufdie imBetricb
das ‘verbrauchte Reinigungsband aufgewickelt wird. Auf
seinem Weg von der ersten zur zweiten Rolle Huftdas Rei-
nigungsband iiber einen Umfangsabschnitt eines Endlos-
bandes, so da8 es an dessenUnterseite mit der Oberflache
des zu reinigenden Bodens in Bertihrung gebrecht wird.
Durch Zuflhrung von Wasser aus einem Tank kann auch
eine NaBreinigung des Bodenserfolgen.DerNachteil dieses
Geriits ist jedoch, da8 das Reinigungsband nach Gebrauch
durch eine zweite Rolle aufgewickelt wird. Dieses Funkti-
oasprinzip erlaubtkeineausreichende undeffiziente Feucht-
reinigung grdBererFlachen. Ein schnelles Ab- bzw. Aufwik-
kein des Reinigungstuchs wiirde zwar zu einer Verbesserung
der Reinigungsqualitat filhren, ware aber villig undkono-
misch, da dasReiniguogsband fortwahrend ernevert werden
milBte.

In der EP 0 615 719 Al ist eine Maschine zum Waschen
von gefliesten Oberfliichen Beschrieben, in welcher ein Rei-
nigungsband auf dem AuSenumfangeiner auf der zu reini-
genden Oberfliiche abrollenden Walze angeordnet ist und
mit einem umlaufenden Flissigkeitstransportband in Berilh-
rungsteht, welches in einen eine Reinigungsfitissigkeit ent-
haltenden Behiilter eintaucht und an einer Bertihrungsstelle
mit dem Reinigungsband Flissigkeit auf dieses Ubertragt.

w
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Da das Reinigungsband nur ausgewrungea wird, dariiber
hinaus aber keine grindliche Reinigung erfahrt, ist diese
Vorrichtung ebenfalls nicht fiir die Reinigung griBerer Bo-
denfldchenausgelegt. Im Ubrigenist die Verwendung zweier
umlaufender Bander ebenfalls platzraubend, umstiindlich
undundkonomisch. :

In der deutschen Offenlegungsschrift DB 43 40771 Al
wird eine automatische Reinigungsvorrichtung beschrieben,
bei welcher die Reinigungsbewegungsstrategie darin be-
steht, da8 zunichst die Begrenzungswand des zu reinigen-
den Raumes durch das Reinigungsgerit abgefahren wird
und anschlieBenddurch einen Mikroprozessor das aufgrund
der Daten des Raumzuschnittsrationellste Reinigungspro-
gramm der gespeicherten Reinigungsprogramme ausge-
wihlt wird. AnschlieBend wird mit dem ausgewihlten Rei-
nigungsprogramm der betreffende Raum gereinigt, wobei
das Reinigungsprogramm eine den gesamten Raum tiber-
deckende Reinigungstrajektorie enthiilt. Diese Verfahrenist
relativ aufwendig, da in jedem Fall vor einem Reinigungs-
vorgang durch Umfahren der Seitenwiinde des Raumesdie-
‘ser vermessen werden muB und aufgrund des Raumzu-
schnitts dann ein Reinigungsprogramm ausgewihlt werden
muB,

Der vorliegenden Erfindung liegt dagegen die Aufgabe
zagrunde, ein selbstfahrendes Reinigungsgerat anzugeben,
mit welchem eine Fliche schnell undeffizient gereinigt wer-
den kann.Insbesondere ist esAufgabe der vorliegenden Er-
findung, das selbstfahrende Reinigungsgerdt mit ciner ge-
speicherten Reinigungsstrategie zu versehen,durch die eine
effiziente Bodenreinigung ermdglicht wird.

Diese Aufgabewird mit. den keanzeichnenden Merkma-
len des Patentanspruchs 1 gelést. Die Erfindung betrifft so-
mit ein selbstfahrendes Reinigungsgerat, mit cinem An-
triebsmotor zum Antrieb von mindestens zwei an dem Rei-
nigungsgerit montierten Radern, einem Steuerrechner zur
Steuerung der Bewegung des Reinigungsgerats, Sensoren
zur Detektion von Hindemissen, wobei in dem Steuerrech-
ner eine Anzahl yon Grundmustern von Trajektorien firdie
Fortbewegungdes Reinigungsgerits speicherbar und benut-
zerseitig auswihlbar ist, und in dem Steuerrechner eine
Fortbewegungsstrategie gespeichert ist, nach der das Reini-
gungsgerat nach Durchlaufen des Grundmusters einer aus-
gewShlten Trajektorie in:eine nach dem Zufallsprinzip aus-
gewthlte Richtung ‘fulhrt.und nach einer vorbestimmten zu-
‘iickgelegten Entfernung in dieser Richtung emeutmit dem
Durchlaufen des Grundmusters der ausgew4hlten Trajekto-
rie beginnt.

Gegebenenfalls weistdas selbstfahrende Reinigungsgerat
eine Reinigungseinheit zur automatischen oder manuellen
Reinigung nicht-textiler Bodenbeliige auf, welche ein um
eine Mehrzahl Rollen gelegtes und aufeinerSeite derReini-
gungseinheit eine nach auBen weisende ebene Reinigungs-
fiche bildendes Reinigungstuch und einen Reinigungsbe-
hilter enthilt, welcher eine Reinigungsfitissigkeit enthalt
und durch welchen das Reinigungstuch durch Transport-
und Antriebsrollen férderbar ist.

In dem Steuerrechner kann ferner eine Hindernisvermei-
dungsstrategie gespeichertsein, nach der im Falle einerein-
getretenen oder drohenden Kollision mit einem Hindernis
dasReinigungsgerit kurzfiistig.abstoppt, eine nachdem Zu-
fallsprinzip ausgewahlte, dem Hindernis abgewandte, neve
Richtung auswihlt und das Reinigungsgerat nach einer vor-
bestimmten zuriickgelegten Entfernung in dieser Richtung
erneut mit dem Durchlaufen des Grundmusters einer Trajek-
torie beginnt.

Weitere vorteilhafte Ausgestaltungen sind in den Unter-
anspriichen beschrieben.

Im folgenden werden Ausfilhrungsbeispiecle der gegebe-
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nenfalls verwendeten Reinigungseinheit und des erfin-
dungsgemiifen ‘selbstfahrenden Reinigungsgeriits anhand
derbeigefiigten Zeichnungen nahererldutert.

Es zeigen:
Fig. 1Abis D verschiedene Darstellungen.einzelner Bau-

gruppen eines Ausftihrungsbeispiels einer Reinigungsein-
heit (A-C) und deren Gesamtheitohne Reinigungstuch (D);

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

Fig. 3A, 3B perspektivische Ansicht und Unteransichtei-
nes fahrbaren, insbesondere selbstfahrenden Reinigungsge-
rats;

Fig. 4Schaltngsanordoungfir ein Steuerungs- undNa-
vigationssystem eines selbstfahrenden Reinigungsgerits;

Fig. 5A bis C Beispiele fiirmdgliche Trajektorien éines
selbstfahrenden erfindungsgemiBen Reinigungsgeriits.

In den Fig. 1A-D und 2 istein Ausfthrungsbeispiel einer
Reinigungseinheit 10 dargestellt. Sie besteht im wesentli-
chen aus einem Reinigungsbehilter 13, welcher mit einer
Reinigingsfilssigkeit, im einfachsten Pall Wasser, gefiillt
ist, und einerMehrzahl von Rollen 3-bis 9. Die Rollen um-
fassen eine Antriebsrolle 3, dic von einem Antriebsmotor 2
angetrieben und in Drehbewegung versetzt wird Fig. 1C).
Die Antriebsrolle 3 weist eine Oberfliiche mit einer be-
stimmten Rauhigkeit oder mit geeigneten Mitnehmern auf,
wodurch die Mitnahme-eines um die Antriebsrolle gelegten
umlaufenden Endlosreinigungstuches 1 ermiéglicht wird.
Erste Fihrungsrollen 4 bis 6 dienen dazu, das Reinigungs-
tuch’1 auBen um den Reinigungsbehiilter 13 herum zu fiih-
ren, Die unterenFihrungsrollen 5 und 6 spannen das im Be-
trieb feuchte Reinigungstuch 1 im unteren Bereich derRei-
nigungseinheit zu einer ebenen Reinigungsfliiche 1a auf, die
jm Betrieb mit einem zu reinigenden FuBboden in Kontakt
stehtund diesen infolge der umlaufenden Bewegungréinigt.
‘Die Umlaufrichtung des Reinigungstuches ist in Fig. 2
durch einen Pfeil angedeutet. Die Fihrungsrollen 4 bis 6
sind vorzugsweise.an dem Reinigungsbehiilter 13 gebaltert.

Ferner sind zwei Spann- und Fiihrungsrollen 7 und 8 yor-
gesehen, welche der Firderung des Reinigungstuches in das
Innere des Reinigungsbehiilters 13 dienen. Die Rollen7 und
8 sind-an einer geeigneten Halterung 12 befestigt, welchean
einem Behiilterdeckel 11 fest oder lésbar montiert ist (Fig.
1A, B). Wie in Fig, 2 2u sehenist, verliuft das Reinigungs-
tuch innenseitig derRollen 7 und 8 und wird-solchermafen
von den Rollen 7 und 8 zwangsweise in das Innere das Rei-
nigungsbehiilters 13 getaucht. Somit kann das Reinigungs-
tuch durch die in dem Reinigungsbehillter 13 befindliche
Hiissigkeit ausgespiilt werden.

AnschlieBend -bewegt sich das Reinigungstuch wieder
nach oben. Im oberenBereichist dicht neben.der Antriebs-
rolle 3 eine AuspreBrolle 9 angeordnet. Das Reinigungstuch
\auft zwischen der AuspreBrolle 9 und der Antriebsrolle 3
hindurch, wobei es von der AuspreBrolle ‘9 gegen die An-
triebsrolle gepreSt und dabei ausgewrungen wird. Die Aus-
preSrolle 9 ist an dem:Behilterdeckel 11 gehaltert Gig, 1A,
B). Der AuspreSdruck, der durch das Zusammenspiel zwi-
schen AuspreBrolle ‘9 und benachbarter Antriebsrolle 3 er-
reicht ‘wird, ist einstellbar durch Wahl des Abstands zwi-
schen den Rollen bzw. durch Variation ihrer relative Lage,
Durch unterschiedlichen AuspreBdruck kann-der Feuchtig-
keits- bzw. Nassegehalt des Reinigungstuchs eingestellt
‘werden, :

Das Reinigungstuch besteht vorzugsweise aus einem
spannbaren,austauschbaren Material,beispielsweise ausei-
nem gewirkten oder ungewirkten Faservlies. Zusitzlich
kGnnen an geeigneter Stelle Sensoren angeordnetsein, die
den Verschmutzungsgrad des Reinigungstuches oder der
Reinigungsflissigkeit detektieren und gegebenenfalls ein
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Anzeigesignal liefem, um die Notwendigkeit eines Aus-
tauschs des Reinigungstuches oder der Reinigungsflissig-
keit anzuzeigen. Die Reinigungseinheit kann femer ein auf
einerrotierenden Rolle befestigtes, wechselbares Trocken-
tuch zor Nachreinigung und Trocknung des Untergrunds
aufweisen, welches am hinteren Ende derReinigungseinheit
angebrachtist. Fir das AuffangengréBerer Schmutzpartikel
kann ferner einSchmutzkamm am vorderen Ende der Reini-
gungseinheit angeordnetsein.

Die Reinigungscinheit hat den grofen Vorteil, daB sie
leicht handhabbar ist und mit wenigen Handgriffen von ei-
nem nachfolgend beschriebenen fabrbaren Reinigungsgeriit
gelést und ausgetauscht werden kann. Auch das Reini-
gungsflieB ‘kann mit wenigen Handgriffengewechselt wer-
den und die Reinigungsfilssigkeit kann leicht ausgetauscht
werden.

In den Fig. 3A,Bisteine Ausfiihrungsform einesfahrba-
ren Reinigungsgeriits in einerperspektivischen Ansicht und
einer Unteransicht dargestellt. Das Reinigungsgeriit enthiilt
ein mehrridriges, vorzugsweise wie dargestellt zweiridri-
ges, Grundfahrzeug, in welches die erfindungsgemiBe Rei-
nigungseinheit eingebaut ist. Das Reinigungsgerat weist
vorzugsweise in ctwa die GroBe eines Staubsaugers auf und
fihrt eine selbsttitige Bewegung vermittels eines elektri-
-schen Antriebs aus,

Im eingebauten Zustand der Reinigungseinheit 10 liegt
die Reinigungsfliche 1a des Reinigungstuches auf der zu
reinigenden Bodenfltiche auf. Das Reinigungstuch 1 wird
yorzugsweise im Bereich der Reinigungsflche 1a fiber die
Rollen 5 und 6 gegen die zu reinigende Oberflache ange-

_ drfickt. Der AnpreSdruck auf den zu reinigenden Unter-
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grund wird Gber die Schraub- und Spannvorrichtung er-
zeugt, mit der die Reinigungseinheit im Tragerfahrzeug fi-
xiert wird. Durch diese Vorrichtung kann die H&he der Rei-
niguingseinheit relativ zu den Radem des Fahrzeugs und
zum Untergrund variiert und der Anpre8druck eingestellt
werden. Wihrend der Bewegung des Reinigungsgerits ist
der Antriebsmotor der Reinigungseinheit eingeschaltet, so
da8 das Reinigungstuch, wie beschrieben, eine umlaufende
Bewegung ausfibrt und soniit automatisch und selbsttitig
die Reinigung der Bodenfitiche durchfibrt. Die Umlaufge-
schwindigkeit des Reinigungstuches kann entwederfest ein-
gestellt oder regelbar sein. Die Umlaufrichtungist vorzugs-
weise entgegen der Umiaufrichtung der Rader und somit
entgegen der Fahrtrichtung des Fahrzeugs.

Die in Fig. 3A, B gezeigte Ausftihrungsform zeigt cin
Reinigungsgerit mitzwei Rudern 21 und 22. Vorzugsweise
weist das Reinigungsgerit fiir jedes Rad einen eigenen An-
triebsmotor auf, umiiber das Verhiltnis der-den Rader zu-
gefthrten Antriebskrifie cine Lenkung des Reinigungsge-
nits zu ermiglichen. Aufder Hohe der gr6Bten Ausdehnung
des Fahrzeugs sind-eine Anzahlvon Abstandssensoren an-
gebracht, die die Entfernung des Fahrzeugs zu unliegenden
Hindernissen messen. Bei Anniherung an ein Hindernislie-
fern dieseentsprechende Signale an eine zentrale Steuerein-
heit, — Im einfachsten Fall sind am Umfang der unterenPar-
tie des Gehiusesvier viertelkreisformige Beriihrungssenso-
ren 23a-d angeordnet. Durch die zentrale Steuereinheit wird
abhingig davon, welcher der 4 Berihrungssensoren cin Si-
gnal abgegebenhat, eineBewegung eingeleitet,mit welcher
das Hindemis umfahren werden kann. Als Altemative zu
Berdhrungssensoren kénnen abstandsgebende Sensoren wie
‘Ultraschall- oder Infrarotsensoren eingesetzt werden.

In Fig.4 ist ein Ausfihrungsbeispiel flr eine Schaltungs-
anordnung eines Steuerungs- und Navigationssystems fur
ein selbstfahrendesReinigungsgeriit dargestellt. Die Schal-
tungsanordnungweistals zentrale Einheit einen Steuerrech-
ner 30 auf, Dieser liefert einerseits Signale an eine Lei-
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__ stungselektronik 33, um die Antriebsmotoren 31, 32 derRa-
der21, 22 und den Antriebsmotor 2 der Reinigungseinheit
10 anzusteuern. Andererseits empfangtder Steuerrechner 30
Signale von Drehgebern 31a, 31b der Antriebsmotoren 31,
32, die es demSteuerrechner erméglichen, die von dem Rei-
nigungsgerit tatstichlich ausgeflhrte Bewegung zn beréch-nen,

Die Fahrt entlang einer Geraden oder entlang einer anders
gearteten Trajektorie wird durch die Vorgabe entsprechen-
der Geschwindigkeiten und Geschwindigkeitsverhiiltnisse
an die Antriebsmotorenerreicht, Die physikalische Umset-
‘gung von Geschwindigkeiten und Geschwindigkeitsverhiilt-
nissen erfolgt Gber dieLeistungselektronik durch die Erzeu-
gung entsprechender Spannungswerte und Spannungsver-
baltnisse, die an.den Antriebsmotoren -angelegt werden. Die
Strom- und Spannungsversorgung erfolgt beispielsweise
durch einen Satz von aufladbaren 12'V-Batterien

Durch Variation der Geschwindigkeits- und der entspre-
chenden Spannungsverhiltnisse fiir die Antriebsmotoren
lassen sich beliebige Trajektorien erreichen. Die Kontrolle .
der Geschwindigkeitsverhiltnisse und der tatstcblichen
Fortbewegung erfolgt.iiber die Drehgeberder Anttiebsmo-
toren durch Messungder in einem bestimmten Zeitintervall
zurtickgelegten Wegstrecke. Weichen Soll- und Istge-
schwindigkeiten bzw. -position voneinander ab, errechnet
der Steuerrechner entsprechende Korrekturwerte.

Die Speichereinheit des Steuerrechners erlaubt ¢s insbe-
sondere, die Geschwindigkeitsmusterflir bestimmte Trajek-
torienmuster vorab zu berechnen und abzuspeichern. In Fig.
5A bis C sind eine Anzahl denkbarer Trajektorien darge-
stellt, Dementsprechend kann das Reinigungsgeriit wahl-
weise eine spiralférmige (SA), eine miianderférmige (SB)
oder eine schlangenférmige (SC) Reinigungstrajektorie be-
fahren. Die Auswahlerfolgt durch den Benutzer durch Ein-
stellen eines Schalters. Die Parametrierung solcher pro-
grammierter Trajektorientypen beispielsweise ihr Durch-
messer kann wahlweise durch den Benutzer tiber Schalter
eingestellt oder fest kodiert werden. Spiralférmige (6A) und
mianderformige Trajektorien werden typischerweise von
innen nach auBenbefahren.

Fir eine fitichendeckende Reinigung durch das Reini-
gungsgerat gibtes mehrere Fortbewegungsstrategien,dic al-
leine oder auch in Kombination zum Einsatz kommen kin-
nen. Die Fortbewegung kann beispielsweise nach dem Zu-
fallsprinzip erfolgen. Dabei wird die Bewegungsrichtung ‘
und gegebenenfalls die Entfernung vom Steuerrechner zu-
fallig gemiB einer Gleichverteilung ausgewahlt. Die Fahrt
entlang einer solchzufallig ausgewahlten Richtung, gewuhr-
leistet mittelfristig eine nahezu volistindige Befabrung der
zu reinigenden Fliiche.

Alternativ zu einer zufallsbestimmten Bewegung kann
die Fortbewegungentlang einer vorprogrammierten Trajek-
torie (beispielsweise SA, SB, oder 5C) erfolgen. Die Fahr-
strecke, die dabei zurtickzuilegen ist, variiert je nach ausge-
wihltem Trajektorienmuster. Nach dem Durchlaufen einer
entsprechenden Trajektorie und der dabei erfolgten Reini-
gungeines entsprechend grofen Gebietes, fahrtdasGerat in
eine nach dem Zufallsprinzipausgewdhlte Richtung und be
ginntnach einer festgelegten zurtickgelegten Entfernung er-
neut mit dem Durchlaufen einer Trajektorie.

Drohtdas Reinigungsgeritwibrendeiner Geradeausfahrt
oder wihrend der Fahrt entlang einer vorprogrammierten
Trajektorie mit einem Hindernis zu kollidieren, dann wird
dies durch die Abstandssensorik 34 an den Steverrechner
gemeldet. DerSteuerrechner stopptdas Fahrzeug kurzfristig
ab, wihlt eine zufillige dem Hindemis abgewandte neue
Fahrtrichtung aus undsetzt das Fahrzeug dann wieder inBe-
wegung.Das Fahrzeugfihrt einen vorgegebenen Abstandin
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diese neue Richtung und beginnt dort wieder mit dem Be-
fahren derausgewthlten Trajektorie.

_ Durch die Kombination von Geradeausfahrten, Befahren
fester Reinigungstrajektorien und der dargestellten Hinder-
nisvermeidungsstrategie wird mittelfristig eine nahezu voll-
stindige Befahrung der zu reinigenden Fitiche sichergestelit. -

Alternativ zu den beiden dargesteliten ‘Fortbewegungs-
strategien, die eine Kombination zwischen Zufallsbewe-
gung und gezielter Fortbewegung ermiiglichen, besteht die
_Mbglichkeit, dieReinigungstrajektorie fiir das zu reinigende
Gebiet vollstindig oderin groSen Teilen vorab zu berechnen
und zu befahren. Dazu mu8 die Steverung des Fahrzeugs
Uber einen nach Méglichkeit vollsttindigen Plan (GrundriB)
der Reinigungsfliiche verfigen. Mithilfe dieses Plans kann
dann eine fitichendeckende Trajektorie errechnet werden.
Um eine exakte Befahrung derReinigungstrajektorie zu ge-
wwahrleisten, muB das Fahrzeug weiterbin in der Lage sein,
seine Position in der zureinigenden Umgebung sehr genau
zy bestimmen und gleichzeitig den Plan zu ergiinzen,falls
durch die Abstandssensoren nicht bekatinte Objekte wahr-
genommen werden, Werden im GrundriB nichtbekannte
Hindernisse wahrgenommen, dann mu8 die vorabberech-
nete Reinigungstrajektorie so modifiziert werden, da8 das
Hindernis geeignet umfahren werden kann. Dies 186t sich
bewerkstelligen, indem beispielsweise der Kontur des Hin-
dernisses gefolgt wird bis dieurspriingliche Trajektorie wie-
der erreicht wird.

Patentanspriiche

1, Selbstfahrendes Reinigungsgerit (20),mit
— einem Aatriebsmotor (31, 32) zum Antrieb von
mindestens zwei an dem Reinigungsgerat mon-
tierten Ridern (21, 22), :
~ einem Steuerrechner (30) zur SteuerungderBe-
wegungdes Reinigungsgerits (20),
~ Sensoren (23a-d; 34) zur Detektion von Hin-
dernissen, und gegebenenfalls mit
~ einerReinigungseinheit (10) zur automatischen
oder manuellen Reinigung nicht-textiler Boden-
belige, welche enthilt:
— ein Reinigungstuch (1), welches um eine Mehr-
zahl Rollen (3-9) gelegtist und aufeiner Seite der
Reinigungseinheit(10) eine nach aufen weisende
ebene Reinigungsfiiiche (1a) bildet,
- einen Reinigungsbehilter (13), welcher cine
ReinigungsflUssigkeit enthilt und durch welchen
das Reinigungstuch (1) durch Transport- undAu-
triebsrotlen (3— 8) ferderbar ist,

dadurch gekennzeichnet, daB
~ in dem Steuerrechner (30) eine Anzahl von
Grondmustern von Trajektorien fiir die Fortbewe-
gung des Reinigungsgertits speicherbar und be-
nutzerseitig auswihilbar ist, und -
— in dem Steverrechner (30) eineFortbewegungs-
strategie gespeichert ist, nach der das Reinigungs-
gerat (20) nach Durchlsufen des Grandmusters ei-
ner ausgewahlten Trajektorie in cine nach dem
Zafallsprinzip ausgewdhlte Richtung fabrt und
nach ciner vorbestimmten zuriickgelegten Eatfer-
nung in dieser Richtung emeut mit dem Durchlau-
fen des Grundmusters der ausgewiihlten Trajekto-
iebeginnt.

2. Reinigungsgertit nach Anspruch1,dadurch gekenn-
zeichnet, da8

— in dem Steverrechner (30) fener eine Hinder-
nisvermeidungsstrategie gespeichert ist, nach der
im Falle einereingetretenen oder drohenden Kol-
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lision mit einem Hindernis das Reinigungsgerat
(20) kurzfristig abstoppt, eine nach dem Zaufalls-
prinzip ausgewuhlte, dem Hindernis abgewandie,
neve Richtung auswdhlt und das Reinigungsgerit
nach einer vorbestimmten zuriickgelegten Entfer-
nungin dieserRichtung erneutmitdemDurchlau-
fen des Grundmusters einer Trajektorie beginnt.

3. Reinigungsgerit nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB /

~ in dem Steuerrechner (30) ein spiralférmiges
(SA), ein mianderformiges (5B) und ein-schlan-
genformiges Trajektoriengrundmuster (SC) abge-
‘speichert ist. :

4, Reinigungsgerit nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet,daB_

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

5. Reinigungsgerat nach einem der Anspritche1 bis 3,
dadurchgekennzeichnet, da8

_— die Sensoren (23a-d; 34) Ultraschall- oder.In-
frarotsensoren sind.

Hierzu 6 Seite(n) Zeichnungen
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Claims

4. Automatically moving cleaning device (20), comprising
at least one drive motor(31, 32) for driving at least two wheels (21, 22)

mounted on the cleaning device,

a control computer (30) for controlling the movementof the cleaning

device (20),

sensors (23a - d; 34) fordetecting obstacles, and possibly comprising
a cleaningunit (10) for automatically or manually cleaning non-textile floors,
which includes

a cleaning cloth (1) laid arounda plurality ofrollers (3 - 9) and forming an
outwardlypointing planar cleaning surface (1a) on one side ofthe cleaning
unit (10),

a.cleaning container (13) containing a cleaningliquid and through which the
cleaning cloth (1) can be.conveyedthrough transport anddrive rollers (3 - 8),

characterizedin that

a numberofbasic patterns of trajectories for the movementof the cleaning
device can be stored in the control computer (30) and can be selected by
the user, and

a movementstrategyis 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 ofa selected trajectory, and after a
predetermineddistanceis in this direction covered it starts again by
passing through the basic pattern of the selected trajectory.

2. Acleaning device as claimed in claim 1, characterized in that
an obstacle avoiding strategy is furthermorestored in the contro! computer

(30) according to whichin the case of an occurring or imminentcollision
with an obstacle the cleaning device (20) temporarily stops, a new

randomly selected direction opposing the obstacleIs selected and the
cleaning device starts again passing through the basic pattern of a
trajectory after a predetermined distance inthis direction is covered.
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3. Acteaning device as claimedin claim 4 or 2, characterizedin that
- a spiral (5A), a meander-shaped (5B)and a snakelike trajectory basic

pattern (5C)is stored in the control computer (30).

4. Acleaning device as claimedin one of the preceding claims, characterizedin that
- the sensors (23a - d; 34) are touch sensors.

5. Acleaning device as claimedin one of claims 1 to 3, characterizedin that
- the sensors (23a - d; 34) are ultrasonic orinfrared sensors.
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Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

  
Ifyou need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Applicants: Joseph L. Jones, etal.
Serial No. 10/167,851
Title: Method and System for Multi-Mode Coverage for

an Autonomous Robot

Notice of Allowability Mailed: March22, 2004
Attorney Docket No.: DP-5-US (ISR-017-US)

86 Re 2 Ne 2 ie ie 20 aea ie ae oe ie ie oe ake a oe ae kc eae 2 fc is fe a ake ae fs ie ie ie fe a of ake aie fe afc 29 2c fe ik aie afc 2k 3k ake oe ic fe 2k fe fe ak aie 2 2 i 2 aie ok

CERTIFICATE OF EXPRESS MAILING

I hereby certify that the attached correspondenceis 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, Commissionerfor
Patents, P.O. Box 1450, Alexandria, VA 22313-1450. x

Signature of person mailing: 3
Sunshine Limanni

28 ae ee 2 2h ote ae aie 2 akc ik ok afc ok ake aie fe 2k af fe af ake a of ae 2k ae af ae 2 a 2 aie a aie ie ie ae a a a a a aK 2k ae ke ieao oka kioo ak ok akkK

TRANSMITTAL OF FORMAL DRAWINGS

MAIL STOP ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:

Enclosed forfiling 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 bull
Paul Speidel
Reg. No. 52,239
GESMER UPDEGROVELLP

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 mayinclude (butare notlimited to):

e BLACK BORDERS

e TEXT CUT OFF AT TOP, BOTTOM OR SIDES

e FADED TEXT

e ILLEGIBLE TEXT

e SKEWED/SLANTED IMAGES

e COLORED PHOTOS

e BLACK OR VERY BLACK AND WHITE DARK PHOTOS

e GRAY SCALE DOCUMENTS

IMAGESARE BEST AVAILABLECOPY.

As rescanning documents will not correct images,
please do not report the imagesto the

Image Problem Mailbox.
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GESMER UPDEGROVE LLP Fax:617-350-6878 Mar 26 2004 14:30 P.01

PART B- FEE(S) TRANSMITTAL

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

or Fax (703) 746-4000
INSTRUCTIONS: This form should be used for transmining the ISSUE FEE and PUBLICATION FEE(if required). Blocks I through 4 should be completed where
appropriate. All further correspondence including the Patent, advance orders andnotification of maintenance fees will be mailed to the current correspondenceaddress esi 5

cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate *Maintenance fee notifications,
CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mask-ap with any corrections or use Block 1)

 
 

 

Note: A certificate ofavailing can only be used for domestic mailings of theFee{s) Transmittal, This certificate cannot be used for any other accompanying
ts, Each additional paper, such as an assignment or fornial drawing, must24390 7390 03/22/2004 ‘ ve its own certificate of mailing or transmission. -

LUCASH, GESMER & UPDEGROVE, LLP h neeertificate ofMailing or Transmission th the UnitedThereby cert: this $) Transmittal is bemg sited wi it40 BROAD ST States Postal Service with sufficient pos ¢ for first class maili an envelope
SUITE 300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
BOSTON, MA 02109 transmitted to the USPTO,on the date indicated below.

 
 
 

 
 LPUMSAAS OhSiete

10/167,851 06/12/2002 Joseph L. Jones pDP-5 US "F777

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

    

APN Pa Saaic@mny|__aiaee —«—siaucanovmes [Tora move
nonprovisional yeax NO smex $1330.00 | $300 pes $1630.00 06/22/2004

LEYKIN, RITA 2837 3 1B-568120

   
  
 

  
    

I. Change of correspondence address orindication of "Fee Address” (37CFR 1.363).
O Changeofcorrespondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

QO "Fee Address”indication (or "Fee Address” Indication form
PTO/SB/47, Rey 03-02 or more recent) atiached. Use of a Customer
Number is required.

2. For printing on the patent front page, list (1) the
names of up to 3 registered patent attomeys or 1 Glen D. Weinst in, Esq.agents OR,alternatively, (2) the name of a single ein._Fsg
firm (having as a member ¢ registered attomey or 2_GesmerUpdegroveLLPagent) and the names of up to 2 registered patent
attoméys or agents. If no name is listed, no name
will be printed. enrr

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

PLEASE NOTE:Unless an assigneeis identified below, no assignee data will appear on the patent, Inclusion of assignee data is onl
been previously submitied to the USPTOoris being submitted under separate cover. Completion of this form is NOT a substitute for fili

appropriate when an assignment hasing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE;(CITY and STATE OR COUNTRY)

iRobot Corporation Burlington, MA

Please check the appropriate assignee category or categories (will not be printed on the patent): O individual O corporation or otherprivate groupentity © government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): ‘

Gh lesue Fee / OVA cheek in the amauntofthe fee(s) is enclosed.
38 Publication Fee Q Paymentby credit card. Form PTO-2038 is attached,

Q Advance Order - # ofCopies £TheDirectoris hereby authorizes by charge the required fee(s), or credit any ove ent, toDeposit Account Number {enclose fee(s),© copy of this fore)yment,
Director for Patents is requested to apply the Issuc Fee and Publication Fee (if any) or to re-apply any previously paid issuc fee to the application identificd above.
David Jacobs ,-Rea. Nob 0 arch 26 00
{Authorized Sigmature)" ¥ " :Dp5fusfog rete

03/29/2004 AWONDAF2 00000044 122315
NOTE:TheIssue foe and Publication Fee (if required) willpot be accepted from oneer ¢ applicant; a registered attorney or mt; or the assi © or Oo
intercst as shownt the records of the United StatesPatecit and Tradenark Office. “ 01 FC:1501 1330.00 DA
This collection of information is required by 37 CFR 1.311, The Information is tequired | 02 FCs1504 300.00 DA
obtain or retain a benefit by the public which is to file (andbythe USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.24. This collection iscs ed to take 12 miautes to Ictc, including gathcring, preparing, and submitting the
completed application form to the USPTO, Time will vary depending upon the individual
case. Any comments on the smount of time you require to ¢ jete 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. t of Commerce, Alexandria, Virginia
22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Vitginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no Ms arc required to respond to a
collection of information unless it displays a valid OMB contro! number.

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB0651-0033 U.S. Patent and Trademask Office; U.S. DEPARTMENT OF COMMERCE

PAGE 1/2" RCVD AT 3/26/2004 2:34:26 PM [Easter Standard Time) * SVR:USPTO-EFXRF-2/0 * DNIS:7464000 * CSID:617 350 6878 * DURATION (mm-ss):01-32
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UNITED STATES PATENT AND TRADEMARK OFFICE Sigu/
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

  
NOTICE OF ALLOWANCEANDFEE(S) DUE

LUCASH, GESMER & UPDEGROVE,LLP LEYKIN,RITA
40 BROAD ST
SUITE 300

BOSTON, MA 02109 2837

DATE MAILED:03/22/2004

10/167,851 06/12/2002 Joseph L, Jones DP-5 US 77177

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

nonprovisional YES $665 $300 $965 06/22/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT,
ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANTOF PATENTRIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITYis shown as NO:
SMALLENTITYstatus:

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

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

change in status, or O Applicant claims SMALL ENTITYstatus.
See 37 CFR 1.27.

Il. PART B - FEE(S) TRANSMITTALshould be completed and returnedto the United States Patent and Trademark Office (USPTO)with
your ISSUE FEE and PUBLICATIONFEE(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.

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

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

Page | of 3

PTOL-85 (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
Commissionerfor Patents
P.O. Box 1450

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

INSTRUCTIONS:This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required), Blocks 1 through 4 should be completed whereappropriate, All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenancefee notifications.

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

 

 

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

 

24390 7590 03/22/2004 ave its own certificate of mailing or transmission.

LUCASH, GESMER & UPDEGROVE, LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United40 BROAD ST States Postal Service with celeat postagefor first class mail in an envelope

SUITE 300 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
BOSTON, MA 02109 . transmitted to the USPTO,on the date indicated below.>

(Depositor’s name)

(Signature)

(Date)

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

LEYKIN,RITA 2837 318-568120

   
 
 
 
 

 

1. Ch
CER 2. Forprinting on the patent front page, list (1) the

names of up to 3 registered patent attomeys or }
agents OR,alternatively, (2) the name ofa single
firm (having as a membera registered attorney or
agent) and the names of up to 2 registered patent
attorneys or agents. If no nameis listed, no name 3
will be printed.

TEEScorrespondenceaddress or indication of "Fee Address" (37

Q Change of comrespondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

Q "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.  

3, ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE:Unless an assignee is identified below, noassignee data will appear on the patent. Inclusion of assignee data is only appropriate when an assignment hasi
been previously submitted to the USPTO oris being submitted under separate cover. Completion ofthis form is NOTasubstitute forfiling 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); Qindividual Q corporation orother private group entity © government
4a. The following fee(s) are enclosed: 4b. PaymentofFee(s):

O Issue Fee QA check in the amountof the fee(s) is enclosed.
Q Publication Fee QO Paymentby credit card. Form PTO-2038 is attached.

QO Advance Order - # of Copies Q TheDirector is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy ofthis 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 applicant; a registered attomey or agent, or the assignee or other party ininterest as shownbythe records of the United States Patent and Trademark Office.

Thiscollection of information is required by 37 CFR 1.311. The information is required to
obtain orretain a benefit by the public whichis to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the USPTO, Time will vary depending upon the individualcase. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be ‘sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

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

 

 
 
 
 
  

 
 

   

TRANSMIT THIS FORM WITH FEE@ .ilver Star Ex
~ PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB0651-0033 U.S. Patent and Trademark Office;
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

 
10/167,851 06/12/2002 Joseph L. Jones DP-5 US 7177

LUCASH, GESMER & UPDEGROVE,LLP LEYKIN,RITA
40 BROAD ST
SUITE 300

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 monthsafter 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 Adjustmentwill be 22 day(s).

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

Applicantwill 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 Centerof 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 JONESETAL.
Examiner Art Unit

Rita Leykin 2837

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

 

 
 

 
 Notice ofAllowability 
  

 

  
  

 1. ] This communication is responsive to amendmentafterfinal office action,dated 3/12/04.  
 
 

2. &] The allowed claim(s)is/are 1-42.  
  
 

3. EX] The drawingsfiled on 12 June 2002 are accepted by the Examiner.

4. (] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).
a)O All b){)Some* c)(J None ofthe:

1. (J Certified copies of the priority documents have been received.

2. C1 Certified copies of the priority documents have been received in Application No.____

3. [] Copiesof the certified copies of the priority documents have been receivedin 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 complywill result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

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

  6. [.] CORRECTED DRAWINGS(as“replacement sheets”) must be submitted.
(a) C] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) (J hereto or 2) () to Paper No./Mail Date

(b) (J including changes required by the attached Examiner’s Amendment / Commentor 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 drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

7. (] DEPOSIT OF and/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 
  
   

 

 
  

  

  
   Attachment(s)

 

  
  

1. CJ Notice of References Cited (PTO-892) 5. C1 Notice of Informal Patent Application (PTO-152)

2. (J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. XJ Interview Summary (PTO-413),
Paper No./Mail Date 3/11/04 .

3. KX] Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. ( Examiner's Amendment/Comment
Paper No./Mail Date 1/23/04

4. (J Examiner's CommentRegarding Requirementfor Deposit 8. KJ] Examiner's Statement of Reasonsfor Allowance  
 

 
of Biological Material 9. (J Other .  

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail 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 statementof reasonsfor allowance. The

application is allowed based on provided amendmentafterfinal office action and further

search.

Any comments considered necessary by applicant must be submitted no later

than the paymentof the issue fee and, to avoid processing delays, should preferably

accompanythe 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 numberis (571)272-2066.

The examiner can normally be reached on Monday-Friday 8:30-6:00.

lf 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 numberfor

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 accessto the Private PAIR system, contact the Electronic
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Application No. Applicant(s)

Examiner Art UnitRita Leykin . 2837 _
All participants (applicant, applicant’s representative, PTO personnel):

Interview Summary  

 
 
 
 

(1) Rita Leykin. (3)Mr.AWeinstein.

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

 Type: a)L] Telephonic )[_) Video Conference
c)X] Personal [copy given to: 1) applicant+2)applicant's representative]

 
 

 
 
 

 

  

Exhibit shown or demonstration conducted: d)] Yes  e)L] No.
If Yes, brief description: robot in claimed modesof operation.

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

 identification of prior art discussed:

Agreementwith respectto the claims f)D<] was reached. g)L] was not reached. h)L] N/A.

  
 
 

SubstanceofInterview including description of the general nature of what was agreedto if an agreement was
reached, or any other comments: Applicant suggested to amend the above claimesin order to include the clarification
of robot movement"in obstacle following mode, the robot travels adjacent to an obstcle for a distanceat least twice
the work width of the robot". Additional search will be provided..

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

  

 
 THE FORMAL WRITTEN REPLYTO 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 beenfiled, APPLICANTIS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY
FORM, WHICHEVERIS LATER, TO FILE A STATEMENT OF THE SUBSTANCEOF THE INTERVIEW. See
Summary of Record of Interview requirements on reverse side or on attached sheet.

  
  

4
Examiner Note: You must sign this form unlessit is an 4-

, if requiredAttachmentto a signed Office action.  
U.S. Patent and Trademark Office

PTOL-413 (Rev. 04-03) Interview Summary . wa Paper No. 20040311
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Summaryof Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substanceof Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference,or telephoneinterview with regard to an application must be madeof record in the
application whether or not an agreement with the examiner was reachedatthe 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 statementof the reasons presentedat the interview as
warranting favorable action mustbe 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. Noattention will be paid to
anyalleged ora! promise,stipulation, or understandingin relation to which there is disagreementor doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that recordisitself
incomplete throughthe failure to record the substance ofinterviews.

it is the responsibility of the applicant or the attorney or agent to makethe substance ofan interview of record in the applicationfile, unless
the examiner indicates he or shewill do so. It is the examiner’s responsibility to see that such a record is made andto correct material inaccuracies
which beardirectly 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 andfilling 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 typographicalerrors or unreadablescript in Office actionsorthe like, are excluded from the interview recordation procedures below. Where the
substance of aninterview is completely recorded in an Examiners Amendment, no separate Interview Summary Recordis required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portionofthefile, and listed on the
“Contents” section of the file wrapper. In a personalinterview, 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 orprior to the next official communication. If additional comespondence from the examineris notlikely before an allowance orif other
circumstancesdictate, 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)
— Nameof applicant
— Name of examiner
- Date of interview

- Typeof interview (telephonic, video-conference, or personal)
— Nameof participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
-  Anindication whetheror not an exhibit was shown or a demonstration conducted

- Anidentification of the specific prior art discussed
-  Anindication whether an agreementwas reached andif 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: Agreementas to allowability is tentative and does
not restrict further action by the examinerto the contrary.

- The signature of the examiner who conductedtheinterview (if Form is not an attachmentto a signed Office action)

It is desirable that the examinerorally 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 properrecordation ofthe interview
unlessit includes, or is supplemented by the applicant or the examinerto include,all of the applicable items required below concerning the
substance ofthe interview.

Acomplete 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 thrustof the principal arguments presented to the examiner,

(Theidentification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. Theidentification of the arguments is sufficient if the general nature or thrustof the principal arguments madeto the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize andfully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a generalindication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcomeof the interview unless already describedin the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of aninterview. If the record is not complete and
accurate, the examinerwill 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 senda letter setting forth the examiner’s version of the
statementattributed to him or her. If the record is complete and accurate, the examiner should place the indication,“Interview Record OK” on the
paperrecording the substance ofthe interview along with the date and the examiner'sinitials.
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Signature
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Include copy of this form with next communication to applicant. ‘applicant's unique citation designation number (optional). ?See Kinds Codes of USPTO Patent Documents at
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GESMER UPDEGROVE LLP Fax:61/-350-6878 Mar 12 2004 10:47 P.O1

wet
L

RECEIVED
CENTRAL FAX CENTER

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE MAK } 2 704

Applicants: Joseph L. Jones etal. . - Examiner: Rita Leykin OFSerial No. —10/167,851 | Art Unit: 2837 F|CIA |
Filed: June 12, 2002

Title: Methodand System for Multi-Mode
Coverage for an Autonomous Robot

Atty. Dkt: DP-S US

OELITREITAATIIIS
Certificate of Facsimile Transmission

I herebycertify that this correspondenceis being transmitted via facsimile, on this date,
March 12,2004, to: Commissioner for Patents, Mail Stop Amendment After Final,
Alexandria, VA 22313. Facsimile Ne» t03- 8732-7306 C4 pages)

Vou! L. ‘parde| autJ AtleNameof Person Sending Fax SignNameofPerson SendingFayaterHDEEreteeranRETRENSeee

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-2450

AMENDMENTAFTERFINAL OFFICE ACTION (37 CFR 1.116(b))

Sir:

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

1
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GESMER UPDEGROVE LLP Fax:617-350-6878 Mar 12 2004 10:47 P.02

Amendmentsto the Claims

Please amendthe 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;

(da) said control system configured to operate the robotin a plurality of operational
modes and to select from amongthe plurality ofmodes in real time in response to signals
generatedby the obstacle detection sensor, said plurality ofoperational modes comprising: a
spot-coverage mode wherebythe robot operates in an isolated area, an obstacle following

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

robottravels substantially in a direction away from an obstacle after encountering the
obstacle, and wherein, whenin the obstacle following mode, the robot travels adjacent to an

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

2. (Original) A mobile robot according to claim 1 in which said control system is

configured to operatefirst in said spot-coverage mode, then alternate operation betweensaid

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 modeafter a predeterminedtraveling

distance. .

5. (Previously Amended) A mobile robot according to claim 2 in which the control

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

system is configured to return to said spot-coverage modeif the average distance between

obstacle interactions is above a predetermined threshold.

2
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GESMER UPDEGROVE LLP Fax:617-350-6878 Mar 12 2004 10:47 P.03

7, (Original) A mobile robot according to claim 1, whereby said obstacle detection

sensor comprisesa 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 ofdistance traveled such that the robot turns towardsthe 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, wherebythe robot.

operatesin said obstacle following modefor a distance greater than twice the work width of

the robotand less than approximately ten times the work width ofthe robot.

_ 11. (Previously Amended) The mobile robot according to claim 10, whereby the
robot operates in said obstacle following modefor 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 meansfor

manually selecting an operational mode.
13. (Currently Amended) A mobile robot comprising:

(a) means for movingthe robot over a surface;

(b) an obstacle detection sensor;

! - (c)anda control system operatively connected to said obstacle detection sensor and
said means for moving;

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

modesand to select from amongthe plurality of modesin real time in response to signals

generatedbytheobstacledetectionsensor, said plurality of operational modes comprising: an
obstacle following mode wherebysaid robottravels adjacentto an obstacleforadistanceat
least twice the work width ofthe robot, and a bounce mode wherebytherobottravels 

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

(e) whereby said control system is configured to alternate into said obstacle following
modeafter a predetermined numberof sensorinteractions.

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

numberofsensorinteractions 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 modeafter the robot travels a predetermined distance

in said obstacle following mode. .

17. (Original) A mobile robot accordingto claim 13, wherein said control system is
configuredto alternate into said bounce modeuponeither the robothastraveled 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 accordingto claim 18, wherein said maximum distance

is less than 520 cm.

20. (Original) A mobile robotaccordingto claim 13, wherein the control system

alternates operational modesbased on the distancetraveled 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 .

(d) said control system is configured to operate the robotin 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;

(e) said control system being further configuredto alternate into said obstacle

following modeafter a predetermined number ofsensorinteractions; and

(f) 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 meansfor

determining the level of clutter comprises tracking the numberofinteractions with obstacles

over time. .

23. (Original) A mobile robot according to claim 22, further comprising a meansfor

imputing the approximate area ofthe surface, wherein said means for determiningthe 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 clutteris .

correlated to the frequency at which the controller alternates operational modes.
25. (Previously Amended) A mobile robot according to claim 21, wherein thelevel of

clutter is positively correlated to a minimum obstacle following distance.

26. (Previously Amended) A mobile robot comprising:

(a) means for movingthe robotover 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 robotin a plurality of

operational modes,said plurality ofoperational modesincluding an obstacle following mode
wherein the robot travels adjacent to anobstacle, and a bounce mode wherein the robottravels

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

(e) said contro] system being further configured to alternate into said obstacle
following mode after a predetermined numberofsensor interactions; and further

(f) wherein the control system altemates between said operational modes based

upon a lack of sensorinput.

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 comprisinga plurality ofbehaviors andan arbiter to select which behaviorts

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 behavioris

triggered by the rate of a motorstall event.

31. (Original) A mobile robot accordingto claim 30, wherein said escape behavioris

triggered by an increase in said rate of a motorstall event.

32. (Original).A mobile robot according to claim 28, wherein said escape behavioris

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 behavioris

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

comprising: ,

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

(b) an obstacle detection sensor, ;

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

(d) said control system configured to operate the robotin a plurality ofmodes, said

plurality ofmodes comprising: an obstacle following mode wherebysaid robottravels

adjacent to an obstacle, and a bounce mode wherebythe 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

modeafter a predetermined numberofsensorinteractions, and further comprising:

(f) a wheel drop sensor, wherebysaid robot utilizes the rate ofwheel drop sensor

events as input to said control system.

6
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37. (Currently Amended) A method ofcontrolling a mobile-robot equipped with a

sensorfor detecting an obstacle, said method comprising thesteps of:

a. moving ina spiral running motion;

b. discontinuing said spiral running motion after the earlier of sensing an

obstacle or traveling a predetermined distance,

c. runningin a substantially forward direction until an obstacle is

detected;

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

twice the work width ofthe robot;

e. turning away from the detected obstacle and runningin a substantially

forward direction; and

f. thereafter repeating said step of running along a detected obstacle and

said step of turning away from the detected obstacle,

wherein changes in movementare selected in real time in response to any

of calculated distance or signals generated by the sensor.

38. (Original) The mobile-robot steering method accordingto claim 37,
further comprising the step of repeating the spiral running motionafter a

predetermined numberof sensor events.
39. (Original) The mobile-robot steering method according to claim 37,

wherebythe robot runs along said obstacle for at least a minimum distance butless

than a maximum distance.

40. (Original) The mobile-robot steering method according to claim 39,

wherebysaid obstacle sensor comprises an IR sensor able to detect said boundary.

41. (Original) The mobile-robot steering method according to claim 40,

wherebysaid obstacle sensor further comprises a tactile sensor.

42. (New) A mobile robot comprising:

(a) means for movingthe robot over a surface;

(b) an obstacle detection sensor;

(c) a cliff sensor; and

7
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(d) a control system operatively connected to said obstacle detection

sensor, said cliff sensor, and said means for moving;

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

operational modes,said plurality ofoperational modes comprising: a spot-
coverage mode wherebythe robot operates in an isolated area, an obstacle
following mode wherebysaid robottravels adjacent to an obstacle for a

distance at least twice the work width ofthe robot, and a bounce mode

wherebythe robottravels substantially in a direction away from an obstacle

after encountering the obstacle.

8.
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REMARKS

The present Amendment, responsive to the Final Office Action mailed December29, .

2003 and an in-person interview between and amongthe undersigned, Mr. Glen Weinstein,

Esq. and Examiner Leykin on March 11, 2004, is believed to place all claimsin 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 Actionindicated to

be allowable, has been amendedto 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 Examineris
therefore respectfully requested to allow the claims and pass the application through to ._
issuance. Should any questions arise, the Examineris respectfully invited to contact the

undersigned.

Respectfully submitted,

fA
David A. Jacobs

Reg. No. 31,770
Gesmer Updegrove, LLP
40 Broad Street

Boston, MA 02109
Tel: (617) 350-6800
Fax: (617) 350-6878
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TRANSMITTAL OF SUPPLEMENTAL INFORMATION DISCLOSURE

STATEMENT AND PTO FORM 1449

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir,

Pursuantto 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 for consideration by the Office (1 documentstotal);

2. Acopy ofthe cited document; and
3. A return postcard.

Paymentof Fees by Deposit Account: The USPTOis 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 responseletter 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 numberslisted 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
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Attorney Docket Number|DP-5 US (ISR-017-US)
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KARCHERRC 3000 Cleaning Robot — user manual. Manufacturer: Alfred Karcher GmbH & Co., Cleaning
Systems, Alfred-Karcher-Str. 28-40, P.O. Box 160, D-71349 Winnenden, Germany, 12/2002
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and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amountof time you require to complete
this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O Box
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.
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re: Application Number: 10/167,851; Filing Date: June 12, 2002
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Application Number: 10/167,851
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Title: Method And System For Multi-Mode Coverage For An

Autonomous Robot

Group Art Unit: 2837
Examiner: R. Leykin

" Attorney Docket: DP-5 US
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STATEMENT AND PTO FORM 1449

Commissioner for Patents

j P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir,

Pursuantto the duty of disclosure (37 C.F.R. 1.97 and 1.98), attached hereto are:
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documents (14 documentstotal);
2. Acopy ofthe cited documents; and
3. Areturn postcard.

Paymentof Fees by Deposit Account: The USPTOis hereby authorized to
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-- other required fee, to the Lucash, Gesmer & Updegrove PTO Deposit Account No.
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{ling Date: June 12, 2002

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

Respectfully submitted,

Date: January 23, 2004 nA Aside
Paul Speidel
Reg. No. 52,239
Lucash, Gesmer & Updegrove, LLP
Boston, MA 02109
Tel: (617) 350 6800
Fax: (617) 350 6878
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esp@cenet document view Page 1 of 1

SELF-PROPELLED CLEANER

Patent number: JP2002204768

Publication date: 2002-07-23

Inventor: HAJI MASAYO; OKUBO HIDEO; YAMAGUCHI SEIJI;
YABUUCHI HIDETAKA; TAKAGI YOSHIFUMI; YASUNO
MIKI

Applicant: MATSUSHITA ELECTRIC IND CO LTD
Classification:

- international: A47L9/28
- european:

Application number: JP20010004657 20010112

Priority number(s):

Abstract of JP2002204768

PROBLEM TO BE SOLVED: Tosolve the =]
problem ofdifficulty in previously determining a
movementroute asif to cover an entire

cleaning area.
SOLUTION: When moving a body 14 all over a
square cleaning area surroundedbyvertical
lines and horizontal lines, the body 1 is made
to wind its way between opposingvertical
lines. For this winding, a clearance between a
forward winding route and a backward winding
route is set so as to leave some parts
uncleaned and the cleaner may moveall over
a wide area in a short time. The body 1
changesthe course andtravels windingly on
opposing horizontal lines, moves from the left
to the right in a cleaning area. With the
progress of windingtravel, 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 turnaboutleftwards. The body
windingly travels between the opposingright
andleft vertical lines and moveshorizontally in
the cleaning area. Thus, the body is movedin
the cleaning areaasif to coverthe entire area.
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Japanese Kokai No. 2002-204768
Title of the Invention: AutonomousCleaner

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 autonomouscleaner comprising a cleaning meansprovided in a
main body, for removing dust onafloor surface traveling means for moving the main
body, a travel direction changing meansfor changingthe direction ofmovementofthe
main body, and a movement control meansfor controlling the movement of the main
body bycontrolling the traveling meansandthe travel direction changing means, wherein
said movement control means performs a wide area movementcontrol in which the main
body movesin a zigzag fashion between opposed area lines defining an area to be
cleaned, and if the movementof the main body in the zigzag fashion is obstructed, the
direction of the movementof the main bodyis changedto a direction away from the area
line which obstructs the zigzag movementof the main body.

<Claim 3> An autonomouscleaner according to any one of claims2, further
comprising a dust detecting meansfor detecting the amountofdust 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 movementcontrol, the main body is moved in
accordance with a predeterminedpattern.

<Claim 7> An autonomouscleaner according to any one ofclaims 3 through 5,
wherein in the pattern movement control of the movementcontrol means, the main body
is movedspirally from the insideto the outside.

<Claim 8> An autonomouscleaner according to any one of claims 2 through 7,
wherein the obstacle detection movementcontrol includesa plurality of movement
patterns.

Silver Star Exhibit 1002 - 105



Silver Star Exhibit 1002 - 106

 
(19) HABE (J P)

(51) Int.Cl.’ malice

GO5D_ 1/02

A47L_ 9/28

BO8B_ 13/00

B25J 5/00

13/00

(21) HERBS #2001 —224703( P2001 —224708)

(22) (HERB *E6K134F 7 A 25H (2001. 7. 25)

(64) (ROB) BReToORY b

(57) [245]

(Re) BME OMSL THROMEBTBHLK

ILMBROVE LS OEARBREROTHES

t, Lb, COMOEARBRTAC TS,

(RARER) BRET OKY bRCOMEUMETSt

REOREB. CESGCHASSMEMMBA THN

if, PEBOKANDMEPs CRBAMOMEBLOHA

OMBP2 RAMS, CLT, HEMEL REBOW

ADMEP3 t#ESRHETRBL1 . BEBOWAD

iP: CMBADHADMEP 2 tBSEAREBL 2

RUBBAOWAOMEP 2 tHEGCHOSH SRE

EPo +#SRRETARHLs FtTHENSRLBRE

BeLtUREL. COREL CRABfio TARE

FORyY hRCEMEMEDSHEEC HNSE

a.

a2) SS BY RS BE A BB A)

 

(11)FHBARSS

4552003 —36116
(P2003 —36116A)

(43)4598 3pk154F 2 A 7 B (2003. 2.7)

FI F-VI-}" (BS)

GO5D_ 1/02 H 3B057

A47L_ 9/28 E 3B116

BO8B 13/00 3C007

B25J 5/00 A 5H301

13/00 Z

SAAR RAR HRAORS OL (#7 BH)

(71) HERA 000003562

HZvy DAS

HOSBTRReRET 1 TB 1 eh

(QRH HL Mal

BHR=ERBRN6RBS RETTk

KAt=BSAA

CQO RAS BR fab

PRRERPRN6BBS RET y 7k

ASHERBRA

(74) RELA 100058479

Ft HI RE Ut SH)

WMA<

 
Silver Star Exhibit 1002 - 106



Silver Star Exhibit 1002 - 107

(S58595k © GEER)

(81) £7FHL. PROMBORB,. (9%

REVATSHADOUMERUYFRPORERES

HERECRLF. REME THES

AREFRL, COPREFRAMRELLREMED OR

EVMEBtSouREoOwAOsCO#HAAR, REUMES

SUMED HAND 6 HRBEUEtSORMEOWKAO

£ CORTRBRRUGREUE st SOMEOHKANY

WEES CORAMERM SRM FERC,
HERERER L. WERMFRORELAETE

Bits THEREFROGLARENLE> 5 HEC

WUE ES CARET SC CECMDEREALLL

RCTS BRET Ky}
(KH 2) £0FRCL. PROMBORB. CMS

RERATSHADOMERUYTHRPOMBIRE S

NRECUBSRELIEFRL. REMETRET

S8EFRL. COPREFRORELCREMED OR

EME* SURMEOWAOS COHTER. REMB*

SUMEOHAOMD 5, REMETSOME ¢ ice

MEtScRBoOWcResnecRMEOWAO two

TC. HEREUEtSUMEOKADKEZETRRR

UPIHEREUEt SbRMEOWAOM 5 HIREE

COKRTRBEAMTSEMFRL, HEETFREE

OL. HHEKFRAEM LEAR ICES THE

EFRAURELLBAEWMES >HIRE CREE

FSTAHAMHFRTAAK CLEA LT SZBRE

FoKy bo

(RI 3)]) BMFRL, REED OREMETE

CRMEOWADE CORBETLEEtSOM

BOKAOPORHIEt CORMETER*T SHUTS

CeePRe TAIRA RN2 ROB RETU KY

ho

[3855 >a2HA)

[0001]

[BROBT HHT] KSA, BEBMETT S

A@e7OKy bits.

[0002]

(ERORA) SEL CBM LEM OMEOVER ETI

ABET OU Ky bMSBRRSNCV SA, BRET

Ry bitty FU SBRLCIBHETI RON FID

BEMPE (hort RIMMEREEHAL CHESTS

LEMhS. ELC. BREAURY bicBwtidy

FI OREM<( Gohkt at BomceRBBcreS

NCVARBSE CHS LIKRDTVSZONLSS,

PAIL, GAMESTI BRET Ky hOMSIZ,

#PHAOWR, WX, MBOKSSCRMECHBSN

TWACASOMUBMITES NREMRRE AL TB

0. FREMBT LARK. SAVUMPRPILEAGET

ROVESECCBESIL, BEOMED SWEARI-i

HSENTVZHEGE COBBTHRUWL, TORBLA

(2)

20

30

40

42003-36116

2

PBictis CHEE E CHIC Ny FU OREBTAIS

LILkSS

[0003]

[3ERAORARL EG LT SRA) COAT. HERE

47> BEG UK KB, HROMETHRTS

Bilt, HEGPOWRL, COMBEMRESKNT

VARE+HCTHOMEKBHL THREAT LIES

Jo WOMECORRETRECiCHES IC

ROBE. WAIL, KEGMEPHEABOKA SLA

BRB SntTVsHESOUMEDIECNHI

NATL, MORES CRESGPRE EneReBH

LUBERSZRBEROSACERCERY., Fed

&, ER LAEROVOCIERET ORY bee

CHROME *TRRLAEBSKML ABER Ry be

BGR otsmMactaevrcev4 HAMdonk,

(0004) °C, KER, BMBPOWRLT

BRORE* BE LAERKBEIEICROVSLEDE

SHERBOBMMACA, CHIL) BHMBKROSS

ECA, LPO, COBOEFRBEM< CASHES
#EPURY bee,

{0005]

(RELRRATSLOOFR) HR 1 MORI,

#£AFRL. PRORMBOMRE, _OSMEVATSH

ADOMBRUVTHRPORBKRE SHerReet

IR LEER L. REMEt HET SHEFRL

LOPEFRMRE LLAEMED OREUET SOM

BOWADE COETRK, BEUMETSCREOWA

OPSHREUB+SUMBOWAOE CHOHTERRE

HEUBtSoMBOWADe > Bees CORE

MeBhToRuFRe. ETREL. SUSE

MEAWLEETEBKo CHEFROREL CREM

Er >oRBMEE CRRETSUZETRDERE HX

PABA ORY hicdS.

(0006) MRA2RMOBBI, HOFRL. HH

OBBORE, CMSREMATSHADOMERVUY

THPOMEBIKME SNARE tHE LCEFR

£, REMBt RET SHEFR CL. COREFROG

ELEOREUEDSREMEt SUMEOHWANDETO

ETEK, HEMESOMEOKAOYS, RENE

SURE LERVEt SUMED MICESNE

MWBAD Sot, HEMET SCORMBEOWANDKES

ETRRRUBREVEtSCOMEOWADPOBREUE

FE CHORTBARCRUT SAMUEL ETFRE

L. SHFRSASU LETRAHo CHEFRO

ELEREMEB DS BUBB E CARET SU SETH

PRL MAC BRETU RY bicHS,

[0 007) #:R78 3 BCMOFAAIS, SARI 1 Mis 2 5c

MORSEAU KY bbw, SHERI, REE

P>REMEY SbREOWAD £ CORBET

HVE st SOREOKAODS BEE E CORME
Silver Star Exhibit 1002 - 107



Silver Star Exhibit 1002 - 108

3

TEBTBHTAC LISS,

10008}

[EBORMOVE) UT. REROLMOVEL. B

HeSRML CHATS, £B. “ORROWRI, KE

WenttBRET OK MARBLE SOKO

WCTBXAS,

[0009] BI RVR 24HREA UR }OBRE

ATAC. FRAAKCEBAERBeoT

WZEE LOMMLMICMADWRE YYSLR

fPADB2 2B L. WHS MICBoekFRIBS

Revitrs 2 oBROBSORAAOBS3

CAEL. HMRHOPREMMIBeRevPoe

ARHRHAORKRBtYY4¢RBLCWS, WHEE

Mert 3k, Wait, WHPohz SMBIHeEOM

BebitC 3 REL. EEONMICAEOMRE SI

C2H8FPORBLTY+4,

[0010] BrEHaAI AI, 2 yY-+e—F7H5 ES

MNE-FSCHETSZITY6LIOIV7TY 6OMEI

LY RBILRU ERAT POBREMAA CRHOLEB

SSAMMSNT A},

(0011) Ex, MEER 1 ORMMPROABICE

REVERSI a. HHMI DEMO TIT, COs

ae 9a, ObetnHTHERTE-¥ 10a, GE

FE-F10bCHRERBTSIGI LTA, HERE

HSI a, ODRUGEAE-F 10a, 1ObMs#

TEREBMLTYS, ELT. MESH Ia, 9

- bOMRttnenEROO—-¥y)-rvy3a—-y¥ (Yh

FF. Bictvya-YkRTS, ) lla, 11bCRH

FSLAKLTWHS. MHEBOLYIA-¥Fila, 1

1 bILBEPIBREC BRAM TWEET SEYUSL
W}o

(0012) MHEG 1 DEMERMPRIAETC

FMBESIK BACTSHH 1 2AMOHIoN

TS. ER, WEEAIAI. CPU. ROM, R

AMSOilRintAAAA CORER 1] 3 RUS

BILBRekTSy F) 1 4M AENTWS,

[0013] M3 isthPMoBRe ms voy 7H,

2 LimBARALHRTSCPUL 2212CMOCPU

21 SSRI MAT STOTT AARMANHEROM,

231BEN TF — 9 EMT SAE) ERVIERAME

HS. Ek, 2414, WEREADM 2. BSwrvt

3. RMtvt 4, 7) -7+E-F75 SBMA ZS

~FRMB25,. AANOBAE-F7 10a, 10640

Salt+o — > HMB? 6 RUMEEHOLYI-¥

lla, LI bDESLTESOARAMMED I 70

K-b CHS, WECPU2Z1&, ROM22, RAM

23RUIL/SOR—b24L1NADAYARERLT

BAERS NTS,

10014) B4 dMBOHR & REACTBRET

Dy7MC, CMOKYhAY—+Hid, BAEK, A

(3)

20

30

40

50

WRH2003-36116

4

EBSwtvy 3. KRHtvt4, EAOTYA-F]

la, llb®OexS#RReY43 1. MERAM2

3POR0, MEY FV LAK LO CBRONY IT

Y PeZICWS REM 3 2. WECPU21,. ROM

22, [/OKR-b240HSRPOLAS}’rMMBI 3E

AtS.

(0015) AiBcteAh 3 2 1cik, (ERARCHARE

MKS ES LCBRERTREOBROMEBLSEMBOWA

OMB»y THRORBORRONY — YRS

fELev » SHEER 3 2 LARSENTS,

[00 16) BTECHI@AR 3 312, HELE — 7% HIDE 2 6

LMTSETHI 31. WHREGOLYIA-F)

la, l1bOHVAPOBHSLBRAMTEML, ©

ORMLBacBARRE » THRICE

32 11H L CHS Vy THR OREMEROAL

eetSALE - AMER 32, Mae 7 HB

25 emt57) -—t+HlMHB3 33. REMED OR

aNI 7) L4ERETZHESOME E COE

CHM 4ETRRAWFR3 34 FATS, WRC

GIMEB 3 3 1k, REMBL Vv THREE 3 2 11

ESRC S 7 y SIRS BWILETFER

bo

[0017] MEdy »v TIHRECIEER 3 2 licwy THR

eaStSZABRL UT, MAI, CORBET

y beRAITT SeCHIET 4 MMEAEMS

So ~OMB, WEME - HME 3 21k, ETA

APREARULEDoMEBs BML, tORRL

Mike v vy THREE 3 2 LiceSLITS,

COGS, REBREHOO° BRELTA,

(0018) MAI, BSCR EFICABA, BY

C. DARB SN, BBAMHEMEBPo KBBeEU

KYbRCONYF) 14 HBT ZREGCHPRE

ENTWAZEFSL, AREAUKY RCL, CME

BACHtBHWMBt LTA —bL. MBM t3

DUETAMAMICRA LEMSEATSZ LICE

MMB3 3 LI LOS-PwMMB? 6 THATS, tL

CT. ABOLYIA-¥Flila, 11bOWAMS, KE

BCHPOOBRRUAMESBWL, ARDY vy TIRE

fEBB3 2 1 ETS.

[0019] $#bb, Ato ty }27Y-FRCid,

BM6IMmT EFI, EPL AF IVASAS LITT, HBBC

HOSAZHEUBPo (Xo, Yo) ©HETS. EL

TAF IVTFS 2, MSCKMCHT LAI, BE

Mert 3 AETAMARIBRH LE MOET EH

MtS, BREA UK RC, AFITS3IKT,

MBP 1 cBeTHAAANBO O° <iATA~ZC

eRML. OMe (X1, Yi) Bev» WHC

331 (28S 4S,

[0020] M@BP: WL. AF YTS AKT.

BACMEBCOMANDKREL. AHO 0° FE
Silver Star Exhibit 1002 - 108



Silver Star Exhibit 1002 - 109

5

ERT SL, AVEEAD2 OMADR Y

YERETS, CN Lh, ATFIYTS SIC. RE

@P2 (Xe, Yo) +HAOLL ty» FiHecteM

32 1 ie4.

(0021] ut, AF YAS EIT. CBECHO

MEIRokPBPeHeEL., RoCvenisreV,

RF ITS 2K> THEME YF 3 AEAAAMC
EER LE MOET Ee Het2. tebb, HP 2

POMEP3: K#ATS. BEBAOWMEP 3 Het

SEAMEIBI O° AMIGAL, TOMB (X3, Y

3) &V v7 SHEE 3 2 1 ICES S.

[0022] B##TuKy bRCik, BBBAOME

Pa, Ps. Poe ti CHMEeBe9 OCH RAL, tH

@#nOwe (X«, Ys). (Xs, Ys). (Xe,

Yo) ©£V > SPRIEM 3 2 LETS. ELT,

BEBOP OMWAMEP 7 IO TAM EBS 0° AHIR

L. @OfM@@ (X71, Yr) v7 THREE 3 2 1

CECET 4,

[0023] @Lt, B#€7 Uy PRCIL. BEA

CMEC COMANMS SUMEP s CO THMEBD OS

ARIATS, COTCI—VIUEEAD M2 OWAD

HARRY YL ERETS, Chickn, REMEBPs (X

8, Ys) #+HADEL TY y FIBRE3 2 1 123

ETS.

[0024] @L. MBPs POMEBPs CHAT

4. RECAMILEP s BetSc AMS0°

MiceRL. TOME (Xo, Ya) vy HHHRE

M32 1 (8TS,

(0025) H@#eTOKY HRCI, BECAHOUE

Pio . Pit . Pi2 (CAMEO O° GEC ER

L. @n@nOmwB (Xi0, Yio). (Kit, Y¥

11). (X12, Yi2 ) vv SHRAEB3 21

lECTET 4.

[0026] tok, BR#HTURY PRCis, HBP

12 POfBPis . Pia . Piss. Pio.

Piz. Pis , Pio . P2o . Pai . P22 &#

ALCHBASCHKR4, ELT, THtEHOMB (X

13, Yrs). (Xia, Yra ) . (Xis,Y

is), (Xie, Yio}. (X17, ¥iz7)y

(Xis , Yis ). (X19, Yio). (X20,

Yzo ). (X21, Yer). (X22, Yee) %

Vy SHRECTEB 3 2 LIMET4. Eee, RPORE

ACMBEDECMOWMANOSSMUEBP 14 KTA-VUIR

fEATB 2 OWADIBRE YY EPIEL TT OME P

14. (Xia, Yrs ) FHADEL TY y SHR

63 2 1(c2tHedS,

[0027] $x. COMMREIBVT, HADWE

(X2, Ya) (cagesSi (X3, Y3) &

(X7, Y7) . MADAME (Xs, Ys) Kites

Mm(Xe, Yo) . BADMMB (X14, Yaa UC

(4)

20

30

$0

92003-36116

6

EET AUB (Xis , Yis ). (Xeo,

Yoo), (Xai , Yo. ) b@nenwHAD CA

tHe

(0028) cOi4uMMReEI kh, ECKWon

HEBBAL BL C. DOKSSLERKERTHREOH

BOWEL. BBAMOWAOMEP2. Pz. Ps. P

14. Pai €MBBOHADMEP: CMBECOHA

OMBPs CREDOMWAOMBP15 . P20 AH

MHPo POOMARE LTHESNS,

[0029] CI LTHEOR KHohETERURE

nS, COLI“ZMMBEIABETIKY RCO

FABRICbn, Vy SHEER 3 2 Licliv yu 7S

ROLE SNAZI LICKS,

[0030] KK. B#EPURY }RCMBEBSNK

REORRM(REE TT okh. HEACHICRSEMECO

WCRAS, MRIATLIK, BREA KY RRC

oFO BAAR ISICC HORMPo KEL T

VS ELC, PMROBRELRVSC, BREAK

PRCRHEBACHPOMNERE MTS. AWAIT,

HRIEAD ER 2 OPRIBET FV CHEBBAHSE SNS

L, MEAP OMEBBAOWHANME (X2, Ye) &

BRIcETL. MAO POMEBBKEBATS. BBB

HATS L. POPESNAERNY —Victto CHR

ERAT S, MIT, BSOMBBAKKMCHT EA.

CREOBEP SPOONBRAKBRINY —v

CHET 7.

(OO31) LT, BRERTISE. B7KRTEL

3ic, FRSC HORHUE Po WROZLOORRRE

ERED S. MH: AMER 3218, CRECHE

AF —-bLUPSEROLYI-Flila, 11b0H

PILL, FBS CHPOOBHRLBHAMEBHL

TRANC, AFITFSIIICTC. PRATRORE

BRBtBRCkZ, TLC. COMENEBRRt St

MES v SHRI2 1OTy THREBIB

+4, HZ, BRETOKY RCUBRRTHRATC

BEBOPRIGVSCERRBTS. .
(0032) Mv t. AFYTFS12T, REMBE

SURMECKEGCHMS4ZHABL-KLEV OPED

SMT SS. ELT, CRL TWNIA YTFS§ 13k

BAL. CRLOWVRUYNIAF ITS 1 4B

bo

(0033) AFVAS13 TH, REMEBREL HEE

SCHMH SECRETRSEBEAWLARERCL

CHET4Z. EK. AFVYTFS14 TH, HEWES

CRE CHEE CHMHSRELPREDTVSNT,
REVUE CSUMBOKMADWELRBSC HAS SR

BOUADRERE v vy THREE 3 2 1 ORAM

Fo

(0034) M2, REMBt SCMEOCREB. 7
BE CHMAZMEMAMEBATHNIY, RBEBOHAD

Silver Star Exhibit 1002 - 109



Silver Star Exhibit 1002 - 110

7

M@EHP3s (X3, Y3) ¢RBAOMEBBLE OADM

@P2 (Xe, Y2) SRAM, TL. M&A

ijk, REME*CREBOWAOMEP: tHRH

ETEHL1 . REBOMAOMEPs CRBADHA

OVP: +#SETARL2 RUBBAOHAOIE

P2 CHBESCHOSHSSHMHUE Po tHSERABENE

BLl3s <tntnewn LARBe LTHETS.

(0035) £X, REMB*SUMESMBD, KE

BCHMS*RECRBA CHNIZ, REDOWAOIZ

f@Pis (Xis , Yis ) CMBAMMBDLOMA

Cm@Pis (Xia, Yia ) HAWS. ELT,

HMSimpijic, REMBLMBDOWKAOMEP

l4 @RERHBEARBL«. PEDOHAOMEP

sctMBAMOHANMBPis +HREARBLS RU

BREAOHAOMEP1 5s CHEE CHOS AHH

Po CH#SRHEARBL6 FtTNENEBMHLBRER

ELTHETS. FLT. AFIYTFSISICT, REL

7aREfio THRETA ORY }MRCEREMED

SHEGCHNEREE SS,

[0036] COLA, REMBtSbMEl KES

CHAS SRELPRESHESCOBROLOOETRE

BeROSCeEMCS, BREPURY /RCL HES

CHI BBETICL OBR SSI LACES, UD

+, REMEBCMEDOMADMEP14 HERE

TREL’. BEDOHAOMEP 14

OM@BPis t#SETFABLs RUBBAOWADI

@Pis cHBESCHOSZBEUEP 0 tHSRHE

THRRLs tHWMLCBRERERET OC. FRE

BeRRRCRET S CLATCAL NY FY 1 AO

FXRNRA SCL MCHAS!,

[0037] £*, REOMM) RUBAC HORE

WH LoCwMEMEt SOMBLRESCHPASS

RetoLTOR. COMIC MOREAPETA

YeMhS. AAI, MIRE, WEALAE

BOBRL. REBCRECASHREL. BET UR y

}RCOREMBARBAK GEN, CBACHMRE

CILEBSNTHABSHDAZ,

[0038] ©OL4 48K, BeTUK PRC

tREAOREMEDSREBt Bo CHECOKEG

CHNBHRSV4Ki, Vy THO. BBAOKA

OMi (Xai Yai ) CREBAOHADICRELE

BEBOWADME (Xei ,Ys: ) CMHECOWA

OiRELARRBOWAOME (Xe2 ,Ys2) &

BECOWAOCME (Xci ,Yo. ) #HAMTCEL

RD» .

(0039) Lt, BRETOKy }RCDHARE

ME CMBADHACIE (Xai Yai )SR

FETeRLi: . BBAMDHAOWE (Xai ,Y

Al ) CRMBBOWADME (Xe: ,Y a1 ) BE

EVTEBLi2 . BEBOWAOME (Xe ,

cCBBAOMA .

(5)

20

30

40

50

#2692003-36116

8

Ya. ) ¢°CMOMBBORMOMAOMEB (Xe2 ,Y

B2 ) SH#SRRETEBLI3 . PEBBOWADUE

(Xp2 ,Y 2 ) CMEBCOHAOME (Xci ,Y

Cl ) @@SBARBBLis ROUWAOWE (Xe1 ,

Yo. ) CHBSCHERSRBETBBLis tH

tHE LBRABELURETS. TLC. CORE

LeRBItoCHBET UK DRCEREME

PORBECHNVBAEMES TS,

(0040) COLI, HEMESCREt KES

CHPASSRELCOMIHMORBMPEL TW TC OER

OTONETEREROS EMCH, ABETIKY

PRC®RBSC HIBRETICL ORES EM

CHA, ELT, COMSIBREABtERABECRE

FHEILEMTCA, NF) 14 OMERBIS

CEMCES,

(0041) £8, CO CKMEMEBtAUMELEE

BCHMSHSRECOMIMIMETSRMEe LOCLTH

ARMPIONIMET SIOCIR. PMETAMED 2

Dbhbo Th tNENOREOKADMEE POV

FRE THIEL TBUIZRERO LODEER

DZLERCAHA,

[0042] EX, COSMOLABSEER

ETI BRETO KRY bICBALEA BOOM TRASK
PYF LE OMICRETS LOCI. . FHRUOTE

#27715 BREA UR bICOBRCASZLOTHS,

[004 3]

(AOME) VERRLE EF, RSI LHI,

HUES SME LCHROME*BHLKRICBE

BIROVSLaOEPRRBORHKCA, CHILLY

MMBCRSOVSCEACHA, Lb. CORDETT

BBLS CKS,

(oii@ fj  % SLA)

[1] RRBORBOVELRS BRETU RY bO

Neve tRTIEE,

[E12] MRHOMEIL RS BRET Ky } OAR

RERTBORLA.

(23) MAROBRIL BY SIMRO\— KR EA

t7uy7H.

[4] BAHORREIC BI 4 HBOmeREA IC

MmoBHET OY 7H.

(5) MAHOREICRZ RSET OK y b OM

NOEEHZTA.

[6] MAHONRS BRET OR» b OME

EHOMEL RTTNH,

[27] PAMOWREIRS BRET Ry b ORE

BREEtRthne

(8) MAMOBREICRABBETU Ky b ORE

BAeRT EH.

(29) MAROCAS BBETORy }OmOm

KREBAERT ER.

Silver Star Exhibit 1002 - 110



Silver Star Exhibit 1002 - 111

(6) i 2003-36116

9 10

(5O89) 321ey SHR
9a, 9b---SRER 331-7Ha

lOa, 10b--#47=-¥ 332:- AMER
lla, llb-e-zy3-% 334:-€7BRBWFER
L4-Ny FY

{@1] (Hi 2)

932 IBIS 331
hnsees)|eases

pe FreeeERR

3337 334

 
BRL ARERRteSeas BNLAREE &¢Stae
PREGCHESCRRL PEQSCHESCHEELE
FUBSOsROSEN & BE REIMSOMMeH HE 

Silver Star Exhibit 1002 - 111



Silver Star Exhibit 1002 - 112

(7) HF 2003~-~36116

(5) (26)

(X13,¥1a)

(X10,%10) Xi.¥11)

 

 
FRE

Roky

 
JUY hR-YVOKS

(72)38'8S EF TEC F ¥—-L4(B¥#) 3B057 DAOO
BHR=BnRA 678 RS7 7 ve 3B116 AA3! ABS1 CD41
KEth=BSsrA 3C007 AS15 CS08 CY02 HS09 HS27

KS12 KS16 KS19 KS20 KS27

KS36 KVO1 KV18 MT06 WA16

WB15 WB22

5H301 AA02 AA10 BBI1 BB14 DD02

GG10 GG12 GG16 GG28 GG29

QQ04

Silver Star Exhibit 1002-112 —



Silver Star Exhibit 1002 - 113

€jo|ade

SUIPNIOU!WOO!&USA‘(NOLLNIOS‘yedjoarySIq)UsPOYsS0}puesuoo0lJoAjtyemnjdeysno)SurssedpueuoltsodQOUSIOJOIOY}JeSurpeysJayeuoytsodQOUDIOJOIB0}SUINJOIJOQOIOY}YOTYMysnoim)yyedjoaeyeSuipuyAqsw0yJOQOI[2ARI]SNOUIOUONeUeoyeUOL-G(HATOSAdOLWaT#Odd“yoensqy(LS)LOWUOWTHAVULSNOWONOLNV(r5)saAnejuasolday(pL):$aye1S
OLIHVSVIAIONVS

IHSOLIHVAVZIIsuoneorfqnd ZuljoeNuospayeusisaq(pg)
TMONNZVMIAVSVMNM-t0qsauq](72)£0°C0'L0uoneorddejoa3eq(Ep)duOOOALVAIHSOL:yueoryddy(12):Ayoud(0¢) IO'LO'SZ:o}epuoNeoddy(ZZ)00/ET[Scad00/S‘joqumuuonPoIdd{SZOO/ELALOT87/6ILPV7ZO/TASOD-1DPUI(1s)EOLPEETOOE“104Headey(12)NVdvVfHOSLOVULSHVLNALVd‘WWaUM30qpayeisusayH

VOTI9EOSOOT“amyMoHeoHand(11)

 “V9TI9EOLO07
Silver Star Exhibit 1002 - 113



Silver Star Exhibit 1002 - 114

€JO7o8ed

Odf‘€007(D):LHDIIAdOO"HOpurysSursieyo24}0}UOTIsodyUaLMdoy)WoysWOY0}OpeUlSIDYJOGOsnowoUONeoY}‘qyedSuruo0y39S94}0}Sulpios.epue‘yyedSurmoyesejospuepoyndu0sareyUasoldSI{>puejssursieyoay}a1oyMOgUoHIsodsousr9Jo1oy}pueYWOOsy}Jo7gUoMIsodIxo/souRIUSoy}SuIjoouUOD¢'TWed[Ae]JsoLIOYsoy}pue‘yYWOOLot}jOZqUOTTISOdj1x9/s0URUSoY)purgWOOdU}JO€qUOMIsodjIx9/soueTUSoy)SUIDOUUIOD77]UJed[aaed}ou}‘gWIOOI94}JOUOTISOdjIxe/souRQUSoY}pueuortsodjuaLINd94}Suy9UUOD['JuedJoaeyjsoyloys94}USY,‘jnpealoregW001at}OJYWOOoy}JOZqUONTSOdjIxe/oouRUSUepurgWIOOI34}JOEqUOTISOdjIxe/eoURQUSue‘VWWOO!&SIpol]ejsuISIpue}sBUIZIVYO&219YMWOOIBpukegWOOIBSIDyJOQOI[OARsSnowouoNeoy}JOUOTISOdjUSLMS9}V9TI9COC007
Silver Star Exhibit 1002 - 114



Silver Star Exhibit 1002 - 115

HD

atomeoeene:

 

 
t

*~

€Jo¢aBe

V9TI9E0C007
Silver Star Exhibit 1002 -115



Silver Star Exhibit 1002 - 116

(19) HARBMGPHT (J P) (2) ZS BR Re at ZORA) (11)SOFABA

BASE? — 295636
(43)43B8  Sénk 7 46.1995) 11108

(51) Int-CL® RHRS iTARBES FI RRA
GO5D_ 1/02 J

L

A47L_ 11/00

B25J 5/00 E

Sak A RRAOMI OL (F414BD

   
 
 
 
 
 

 21) HAS $977 — 75968 (71) HELA 390019839

SBarkerat

(22) HAS Eek 7 4F (1995) 3 A318 AGREBEEAIR7E 16

(QRS 2

Gl)EERES 1994-6852 ABRAYDIVABG 1 BF
(32) 48568 19944F 3 A318 656—2548887N— b XY b 11-306

(33) G7c#35RE]«=BAER (KR) (74)RA FHC Se BAM OFF)

   
G4) (RWOZR) Oty MHaRROLTHRRESBLUCOMAAK

(67) (24) (SER) A)
[Bi] UF > hHRRSESMES ORRTIE

Hci CRATE CERCERCES LAHAT
Be

(at) UKy RROBMETRICAUYYs

YeEvoriueeyogRs LUBSyt CORRE

SAT 4RSHERAFR 3+. COBSHWRAER 3 ic

< DMSWORAAEOMSICAMELA RY—Y avery

FRLUBRREYTC LOOK RRROD

AEPSPBRLS ETAEt RAT ZETRERA

FRC. COETKERAFR IC LOR SRERB

FEB CUETREC LOEARMARON MBL (8)

Ky bPRRYRAI Ho TESTERS £5 fl

HT SETMMFR LC eS.

 

 
Silver Star Exhibit 1002 - 116



Silver Star Exhibit 1002 - 117

[FEFESRD Gi A)

[BRA1) BSBHt LOORRETIO Ry bi

BRICKST,

BELO Ky hOBMETRIC AE-Yarvry

Tikhb BeepMoGHEslLuvwmesws CORTRAT

ZRSWRMFRL,

LORESMRAFRIK LY REWORACROMSIH

BARE YP—YavevyBiVMeRey FILO Mic

Cty bPATER O BERS ADRES L UETA

EtRat SETRKEBASRL,

CORARERAFRILL ORM SNCSIU

ETREK LOREMRODTMEL CHIU Ey

b PRESMICH CERSETETT S24 aT
AxeHAF c ,

RPA LEBRL TAU HARBOETHAE

&.

[iT 2 ]

BRBIL BVT,

BRO Ry hOBRETR AEP Yavty

Tih REWMOSRELUBEHE CORY BA

lL,

HESORAAORICAEL AREY aytt

BLUBBRCV Tick) MRO KRY beRRS

PREP S7HaRES LUEAR BEL.

RUA S 172 HEIRES LUETARIK LO Eee

OHeRASL CHU RBAGo CER

HALETTSISGMAT SOL eRe TZU KY}

BRROEATHDAE.

[(MRA3) HEIRSWRMFRI Lh RSwoeRA

SnSEXPREY ¢ OMMBRG I LY BECO Ry |

BREBOUTAME DRA RMORES-Vavevy

OMBAB SE MATSo SRLSSRA 1 RO

Oxy RRROETHHRE.

(RIA 4)] WEETKERAFR KC LO emank

EE2 © OBER DERE d a AHIPRICESNe

BES—F ds LOKGSBESI, WIMAFRCH

MHNRON cot2i ji AMEE— JeS

FACLEPALT SHRI LCMOUK RRO

ETHAE,

[SORIR5 ] MEETKERAFR IO mmMank

BD > OBERRBARE d a ATHRIRRSLB

Ber—y ds kLYUHRSBSKI, MICHMMFRCE

MHNBODsobLMETE— ¥ & Shea

FALEEBMLT ASMA LIRMOURy bPRERO

ETHMHRE,

[FRING ) HDETRKERAFR IL OMS nn

BRPONEGHEAMSLOKG SMS IL, HEcell

HFACHMMABONSMT4LIBMETE—

SRBSot SHL TSHR ROOK y

bPRROETHME.

BSBt LOOMRETI UR y bit

20

30

40

50

HERE 7—- 295636

2

(RAT) BWEETKERAFRI LO emMSs nk
BHP >NERREAME LOLRSBSICIL, BCH

MFRECENMNBRON LWT SLAEMETE-Y

eReSOC eReTSR] MOU y

hHREOETHDRE.

(RI8) WEAR-—LYaver did, MEO ©

y MBRBROMMICBSSNTVZRE-Y aves

REVCHDACEEHAL T SARA 1 MOK y

LHREOERHHEE,

(FARIA 9) BECMBRE YH, MIO Ky bR
BORDERS SNC ZHERBRRCV VCS

ACLEBABLTABRERLRROUKy bRROE

THEE.

(38850 FM & HAA)

[0001)

(EXLOFTS) RRA, BOBHt LOOK
ORMBLT A AERO KY bBRRRO IB, FC, AEC

Ut y BREMERETRK BRMAE CEEICET

CAALI, MAT ZUR HARROKTHARES

LUEOMBAHKICAT S.

[0002]

[HHRORA)]) AIC, HRC LZRRBCS
veTlt, FERRER 5 8-2219 255MMRSNT

WBo

[0003] LRACHKHARSANTHSURY bE
Bik, BRETCSRBRET -TERBLT,

PRET — TCE VUPOHLEBNTS.

[0004]

[SAAR LK ALT SERB) Lacteesla 5 8 ~ 2 2

19255884, HRBRNET-TPORHENS

RSStLEELC. RMRAT-TORBSNARMICL

Ris TBH LOOCRMILSSCASORWERAT S

LAKROCVARH, MESNAAMRML TEATS

Lee VIse yD, REOChS COMMANDO

720

[0005] EX. FOHOEROHRRBY LTH

ABBRRMS SM, TOLI“ZBEARRILCOASO

GBMWeRaAtTeEADtHASHKAA Y Gn!

SRRELSZUINES SOT. PRBALMACHATA

SieCRSASR-AORS AH TN

&CHSEV A HMELIS,

[O006) CMOELAK, K-AORETHK TSE,
PRVIZERHRINT SMBS UCIT ICAL S AS, EZ

PLSHIAT SHSis, RRR LEAD TRB

SHODMRETNAR CHS LONBRMHOK.

10007). S512, APECRERRRBEDIT S

HOOBRBORSICL OBREOETIHHER,

BehCHRETI BSCERRSRV LO, Be

Me RM icwO dye hICRRMS TSM. HLROWUR

GEMATSCLICL YO, PAARCH SIM m,

Silver Star Exhibit 1002 - 117



Silver Star Exhibit 1002 - 118

3

ASABRBSED) GA OBRIROE

CABBLEDEEMPSNSKYD, EARLPREE

52545 MRMNS OZ

[0008] ABIL, COLI LERORBILBAT

BRANKO OCH), TOBLOBNIT, UK bR

APBD >ORRMBEBIUETARK LOEAMD

PROHTMEBL CHIU Ky BRRAERREP

MRTCEMHoTHRMAE CEBIETCSS

SU RMAT SOY HRBORTHHRES LUST

OMBMALTBET SOLIDS.

[0009] S¥RORIOEUIX, UR biRBRO

BEET IC AAIETSSOBRELAK

Oty HERROETAMS DRA CHESWORROK

FAIL LR, POREETHaRHE te DIT

POUCH. , BREMBILCTHGMOUK RRO

ERHMABEBLVUCOMMAECRRT SOLS

Be

[0010)

[RBSHRTSc OO-FR) EBTeKTSho

2. HRA 1 ROS 1 BA, BOBRt LOOmR

eG OKY bRRBILSYO TC, MU Ky hBRERO

BREGMICAUT-Lavtevtict) BSWORE

BLUBEShs COMM?RAT 4BSWRAFE C.

COBESWRAFRI LY RSWORASROMS IK

Baey—LavervvspLUBeRt Yi Lome

OY beRRAEHS ORE S 17HBRES LUTA

EeRatSETKERAFR(. COBTKERAS

Rick oO RMS HERES LUETREI LORE

PENRO TEL CHILO Ry PRESIa

SCTEBMALENTSL MAT SEPHMFRL YE

MreeBecta.

[00 11) #2RH 20m2 ERIS, BOBREL

DOPRETIORy MREBY TC, HicU Ky b

BRRBORMETRIC REP-—YaverticiLoees

MoaRs kUSye COBEERL, HERESY

ORM AME ORICAERRY avery ySepLURS

Rev vic £ 0 AAO Ky b ERRASBE RT © REM S tv

RES SUSEEeRAL RAS NREREB

LVUETREK LO EBADNROD cE L Cast O

Ky RROIoTEEREE EATS SI Gl

MTS Le BELTS,

(0012) MRB3 ROB 3 BL, WISH

FRc Lo BShesmasns +4Sc ORE

BEG ILO MEUMPRAet DIRS

MORE-LarveviOMmEakshaAtoecoce

Bettys.

[00 13) BRIA 4 EUROS 4 EARL, AECHETTIKE

Maelo k RH S NED 5 OBER EBE d a Ail

MFR ICRSNKREBRT—¥ ds kLoOKGSAH

Slit, MIMDERCHMMNROD ems 4S £4

(3)

20

30

40

50

RAAT -295636

4

AMEE F ERNSTSI CCR ECTS.

(0014) MRS MOB 5 BAIL, HECETRE
RAE ILE ORAS NED 5 ORERER a Aa
MERICRBES NRBRT ds Lobe

Skis, WHERCEMMNBODN eHMIT 4 £4

EMETE-F7ERHMAT AO CCRSL IS.

(0015) RIA 6 MOB 6 BAL. HELEAE
BAFRICL) RMSNnrBhroNeTRRARSL
HARABSKI, MLMBERCHMBNROD EH

MTS LIAMETC-F TMMSCCTES

So

(0016) BRA7HROR 7 BL, WIETAE
REIL RMSRKBMYODETRRAMEL

HbRSBSI, MEMBERCAMDABONe

Mt4LIRBETE-FERHAHMHI AOC CEE

$4.

(0017) RA 8 FRO 8 RAI, BERET —
Yavervtit, HEU y bRRROMMKCHS Sh

TWHAUY-—Y AY BBRCHSCE CES

tSo

(0018) RH 9 MOMOBIL, HBSRt
void, HILO Ky bRRROMMRinRA SENT

ZAHERBEREVUCHSCLEBSL TS.

[0019]

(ER) kikom<ons, 81S, BSW
MERIC LQ UR ARRORMETHICAET-LY

avervitict )REWORRS LURESWE CORR

RMTS, BML EMORAOSIET

RERMERIL, REP-YarvterysLUeaRt

YoICL O MEO Ry bMSORE SN7

HBELUETRE* ERAT 4.

(0020) RMSNARRBES LVUETARK LY
LAHSA, LEMDNROD CAEL CHICO

y MPRAOEMIoTERREENTS £5i

FAN, UFR bHRRCRDD >OORMBRSE IU

EARL LU EBADNRONt MELCHIOR

hiBRESHORTBMioTAR

AE CEHKETCHS,

{0021) $2 3583, HELO Ry bRBRORDE
LAEAP avevtil oo BEMoORBSLO

ety s CORREA L, HERESWORASROR

HER EPVayerBLUBBRE VIL

HEU Ky MRRORE SNES LUE

ARLE L. BASH7BRSLUE

LVEEADVRONTMSL THicU sy bee

BMICHoTEBRBTEATSZIAMAT ZO, U

Ky SREP>ORB LUETARK SL

VEARMNBON £EL CHET Ry b REALE

SHSRRTBMho TEBE CERI

EIT TCHS.

Silver Star Exhibit 1002 - 118



Silver Star Exhibit 1002 - 119

5

[0022] #3ls, WiBSMRMERI Loe

EMPRMENS & ABBE c OMB ICL) AT

ECO K y bRROEAAMS DRA EMO AET-Y

aYCVUOMEBRESHMTAZOC. UKy RRR

OBMETHIMACEET SBESWO BRIO LEAN

KORRROTAMsDRA CHEWORRO
Heo LR, POTEETAIOaR & OTREIS

kSo

[0023) $4 BA, MICETKERMSRIC LY

FAH S72Be SO BERS RBBE dd a ASHIFR ICRR

SNABEBES-F ds LOKGSBSICIL, AEH

HFACHMHARBONestsib 5 GMETE—-7

ERMOC, UY bHREMEDDORR

HRS LOETARIC LOAMNRODtMETS

Bo

(0024) 5Sls, AMICETKERMERIK LY

ASHRM SO REPS BBBE d a ASHFRIRRS

SHARES ds kO-peSBSII, Wich

MFRCEMMABON TMT ZLIAMETE—-F

ERATSOT. UF HRBRDO ORR

BMS LUETARI LY ERMMNRONEMETS

bo

[0025] S638ls, WEETRERMFRI LY

BASNLBHYODETREAPMEL YOKE SBSIC

1d, HCHFRCHADNGON te BMt 4 LIA

EFE-F ERMATAZOC. UK RAS

6OREIBRES I OETARIC LO RARDDNRON

eReCAS,

(0026) B7 BBs, WIRETKERMERIC LY

RM SENKEND SONDETARABS LY HRAWEIC

id, WEMMERCENNRON cmt4 LIA

EES eEMRHMATAOC, UKY ARASH

6ORIS LOETREILOREAMBDROD

ERECTA S,

(0027) S88 Sela, WEHAUP-L avery

ik. BECO Ky bOIMILSNTW SRE

—-Ysa r@BRtvtCh4OC, BEMECORRED

RES LORE CORMBRES RWC AS,

(0028) SOAs, WEBSREY Hid. MEO

By htOlDielSSNC AZRELRREE

tvithHSOC, MEME CORMBHS LUBE

CO RERERES RACES.

(0029)

(SHeoI) LAF. RFEHBIC L S—EMBIILOA, RAH
Blrbo CHATS.

[0030) M1, 2bFE lisoKY HR

BOA (LF. UR y bRRHL V5) CH), BE

UR y bE] ORIMICIAE— FY SOMEAmy hm

SPMeans MeN Ly HAs BHC180°

LOO, tOMERRAA ISH 4BSHORR, BEM

(4)

20

30

40

so

FRE 7—-295636

6

Be COBMGBLUBMWE COMI 1 tRATS

LIRARERHL, TOMHSEHABSRARSHB

SQMWILESYoTRH ENTS SETERETS

RUP—-YayrBBRtvy (PL REF-Vart

YHEWA) 3PRBSENTVS.

(0031) 25k, WOKS RRR 1 OND
cis, BERCHERKAFET SOE Bice eK
» } PERE 1 SEEW2 > BEN 7: BERR EBBE d 2 SRT

SLI BSREBHL, TOMHENABERSEHW

CHKOPoOTKHEN TS ABEL RET SHERBE

Revd (QF, BRE vt ew 4) oAewSnet

Wo

[0032] $c: WHALE-LaVErYt3OKA
MIFHis, MEO Ky RRL ORREB LURE

MADAME ERTS L5 RD CESSEANERT

—-933, 34RAMRICSRSNTE), REEH

€ETE-933, 24KRAHMHHHIS, 3 6 ICE
MS&NARHNe MRT ZAEM7 FY F 37, 38a

HMHEBAETE-733, 34 MRILHBSNTV

Bo

(0033) MeO Ry REL ORMhee
MSHHI5, F6DMHICLNOKY BRB
TBR. SIM LIANSanSBR7-715 2086

SHET-TUIEY INS 3 MBB SNTHEY, RT,
—FUMPEY TVS ZORMMIIAAELO Ky bE 1

ORL AVE-EERBTAN YF) 1 OMRBENT

VDo

[0034] $x, WitORy }RBIAKICA,
HSVITHWEMATSLIBANTEFARAT—Y

11 Mee SNCBY, WERMAT—¥ 11 OBTMICIS

MAO 1 3ICMASHSZTA, HAVHSAS

NATAMES 15 = ABL TV SBS 1 7 AMS

HTWDo

(0035) 22%, BlLKCEYT, MOY BR
BlOBRAKH, Uy RRR ILOBRMOREt

KT ZMH 3 OAMRECRE SH, RES 9K

kE— FY SOHNRARSNTBHOV. WOK yb

BRE 1 OETERORETAAGSLHS4L4360

° BertREZ dOLAVS.

(0036) M2icmwt Ce <4. HBR OL EAH

HHH35, Z6LOMCIILRMKEETS CA, BS
VULRME METZ ITY IOPRBSN, BIFFY IO

MITER SNARAO1 3 BL TRASHRKOAG
I7— FLL ERCOAMEB LS CMRSNS.
(0037) Ki, H3tBRLC, KRRO-RMH

CkSZOKY HARROMMMT Oy 7Mow CHET

bo

(0038) MMicbu ct, MMFR 2 OMEN YT

VLiOPSHEBSANZRHEEMEMMS NTAa D Ky

hE 1 OSESETREMATS47 oaY
Silver Star Exhibit 1002 - 119



Silver Star Exhibit 1002 - 120

¥s-%THS.
(0039) RHFR3 Old, HRHMER 2 0 Of

CLO OKYS b HRI ONES LUEANAOBD

HATSLOCHS, EX, WME 3 0 iH

HMOFR2 OMGMiic Looky eR EAM

BSCAZLICAMERE-—F733¢RHTZEW

FREBI1LL, WachlwMFR2 OMflMic hous

hBRE 1 FAMICBRSUSLABRETE-F34

RETSHR — 7 R32 cP owmRenty

bo

(0040) TERRFR 4 Ok, HECEE 3

OK LYBHSHAUKY RRB] OUTRRLRM

FSONTHS, Ek, WIETBRRYFR 4 0 the

HEMET E-—F% 330KLOOTZEMDAR

35 ORR, TRbOEMCRAWETE— 7 3 308k

RULKATSNVARSERBELT. BECO KR y bE

Bl SHMABHLCETBRERTSAMY aA—

YALL, BEARER E—%F 3 4 ORRIC LY wT

SERRE 3 6OMRRK, thbb, AMETT-Y

34 ODERSNLAES S EEL CHCO

y bE 1 SEAABE LASTER RUT4EH

ZVa-FYAQ bk Powmanttvs,

[00 41) BARB+R 5 Old, BTECEREPFE 3 Ol

LYBHENAUKY bHRRE 1] OREICMECH

MFR 2 OMMIC HSH LRGAN SHZBRS

—TFNU5 20RD e-EICRTSZENCHS. EX,

FROME 5 OMEECe-¥51LL, BK

F-FTUS2eSOTAT-TFUTev7v53e,

SCHIFFER 2 ODGMICLOT-TUTEY TNS BK

BRT -7V52eESOT Sm, HET - TUTeT

V5 3P56RRT-TNV5 2eeeshee 95

1 SEVER27 -PVe—ySO 4c.

ELOY — 7VE— FRA 4k OER SHAE IF 5

1 DSBsRL CHECHIAER 2 0 MAT SH

MBA eooL. WEE VO LLNS

S7-TWMFeyv7V5 ZOMEAMS LOHR

FLL TC HECHER 2 OK MATSAMRAL YY 5 6

EPOCRMENTHrS,

[0042] BSMRMFR6 Old, ACSF 3 O

rio Bsn,y bia] OZAERICSET

SBSWOsR, BEWBECOHMNGSELUEHWD

OMEN7AM LE RMT S4OTHS,. EX, EH

SWRASH 6 OMMEO KY bE 1 OEAHAS

SUHRHWKBERERHL, TOMHS NABER

BAW Oo, BEMBILEOPoTKRHANHARSLE

f8L CHS BE CORMBREGS LURMWE COR

FABRE d 1RMIT SAELarrys kt, RHR

EP-Vavevt 3 CRM SNES EBERT SNE

6 24. BURIRER 6 2 THIBSHNAESICASSNT

WAST ARPETAV YY FF S74 WIM 3

(5)

20

30

40

SO

RAE 7—295636

8

&. MEARE-—LYaytrv3 341 80° EebeT

ALAWAHMFR 2 OMHMic kn zTyS 4 ve—

765MM ZAF YAY E-F7 RHR 4 LPO

RENTS,

[0043] £7AMRHFR7 Old, WELDFR 3

OL LOBHSNAUKY BRE 1 OHAAMALE

RATSLI MOK RRR OMMRICALTS

BEVNWIiEV DER T RAL CHIEU Ry bBRE

LOETAMBILERNT AY yf UtVvtths. h

AE— FPF 8 OM MAMMA FER 2 0 omic £Y

OR y be1 SHER ETT I LOMAS —F 11 eR

Has5.

[0044] £7 FRO Old, WERER 30.

HRBFR5 OBLUESWRMFR 60SrlsS

ROOALVRBMRAT ABS. WICHBFR 200

ABAH- RAN Y TPO LERL CA SVB EIDE

SHZUNCHOT, HHA ©) FRI OMDRAMS

EHTS. :

10045) WR. LE LABKOUKy bHRBOX

FTHHBES LUC OMMAED(EAI OW CHET

bo

[0046] M4~M6ls, RBM LZ0Ky RR

ROHARIESRT7U-Fx+v—} CHS, BE. M4

~M6KBYSSUAFYTERT.

(0047) £3. PABMOKy BRE OME

BicRSSNTOIAMIEAL VF EAVSEtAL, AF

PASIAN IFY) LOPSCHBENS BREEAE

MFR 2 OAM SN CHILD Ky b RRL & ETE

REIT SEA MLAS,

[0048] mt, AF YASS 2 CHECHMER 2 0

id, ORY PH1 OBRMETT tALOOM

25 & RHFR 3 OCMATS.

[0049] fot, WERFR 3 OMRME-— TR

HB 3 1 kG— YB 2 CHAFR2 OPS

HASH MMESMAA SNHCEMETE-—F7 335

LUSRETE-FY 34 ¢HHSHSOLICL OO, Wc

Oey be1 PEMETET4S.

[0050] COR, Ezy 3-741 CRHRER

EFE-F I3ORHiCLAZLMHAK 3 5 OMI

EPID SNV ARS ERE LTAIHA2 0M

L. BD Y IF 4 2 ClAMEERM EAE 7340

PhaLAAN 3 6 OMIASIVA

BeELCHIHMFR 2 OILHATS.

[OO51) CHK LY, MRHMFER2 0 CMEEW

LvYaA-F41, 42POMHSNSZNVLABSMAD

SHTOKY bRRR1LOBR LETBRR

Bo

[0052] —A, WRETAMRM FE 3 0 ClsaiaC

EBMETE-F33, 340MMMSANCTHET

SE6WMHAB3I5, 36 OMA RELRMLTEO

Silver Star Exhibit 1002 - 120



Silver Star Exhibit 1002 - 121

9

RAs nt Meear— 7 eHMFR2 OHHNTS.

[0053) Lkot, WEHAMFR 2 0 CIEA

RBER 3 ORL ORK ENADRAT— ¥ ERI

WULCRPEL CORY hE OETRAMBILER

HISILICLN, HHORY RRB SERRE

SRRUTIL, BRWiiihot BAMA E CEMCED

CEAZLAAANE—-F7RHR31, 32 THATS,

[0054] Ow, AF YTFS3THUKY BRE

LOMMIB SENTRAZRET-YVayvevo3z ayn

AYIPCHSPEMRULT, BREF-Vavervy

BMACYAFARLEVHRE (NOOLA) Kit, UY

hi1 MEMWIBo THA PTHAZRO, AFY

7S 4 GisHEO Ky ERE 1 DSETTAMeASC

HAMPERS.

[0055] BHAT YTS 4 COMPBR, WIA

7 DRE LASERAMSERLEVRE (NODE

&) (tik, RORY MRE] SEWbo TERE

GiTWSRECHSRO, AFITS 5 CATER

FR2 0 CHESORBTRAT SL OORSYRAAM T

<1LeMatc, WidO KyRE] OBMEMBET*

pT4.

[0056] Letot, AF YTS 6 CILHMICAT Y

TS 5 Chon Ss NAMETaac2 0 ic

RESNHTVSERAAMT—-FTs (ORY bBREO

ETSADCRStBTSE OORAOM) &

A—P xHat4.

{0057] BEAT YTS 6 COMPBR, BCH

FR2 0 CHISHKAMERET t-KOWMS (N

ODL) Kik, HAKFEOBSHBERAT SLE

BRWVRD. AFITS TIACHA EV-—YVarvty

+3137). OCR CL <<, SHWKEGRE

BHL. FOBHSNABERSPEHWILS OPS TR

HonsTLE4.

(0058) WHALF—Lavevoesickuees

NBSlt, 1 OW4 1 2e LCRAES

(NR SH, TOMBANKESCASSENTW SRM

BOA A AMAPEIAMIBE ZILIA Y FY YT

SNHOD, HILO Ty bE 1] ONMARRW? 5 BE

7BER PR RE d 1 SLCER 2 OATS.

[0059] LkSoT, HECHBFR 2 0 THRET

~Yaverosic Lo RBMenreeeaAnentH

BLO A y b BERR 1 ASEWO REN REPRE dd 1 &

HUTS.

(0060) met, AFYTAS 8 Cid7 (a). (b)

RT CE <. AOR hE] OFeeIce

BENTABBRCUY 5 POBMWKBERE Ht

L, COMRPSNARPRPERWILFOPS TRHS

RSESLCHO Ky MARE] ONGSH

Wo 5 BEN 7BERS PRM d 2 © ARENTHERR 2 0 ICH

ATS.

20

40

50

WEE 7 —-295636

10

[0061] CHIZLLN, AFYVAFSOCG, MHA

Fr-vavervy3icLomnen-RBar— 7d

LeEMBRte ves cc LyeAscnereReer—y

d2ehMFR20P5ANSEHT, Fick (1) AR

FORICGEOCRMIO Ky bE] SRBWP RNA

PRR d atBal. Fiest (2) RTARICE

WAECO Ky hiRERE 1 SEERWCRON KEARREA

cRKTS.

[0062]

(1)
dltd2-d3

das ——— » (1)
2

A=dl-d4d2-—-d3 - (2)

ZO, d3lk, WHARF-Yavervi3auky

bE 1 ORIPltORE SCHR SN PBRET

HS.

[0063] LeMoT, AFYTFS10O GiHMRAT

ITS 9 CHWS 17FEBEE d a ASHI FER 2 0

HOP UCORESENTWARMBHRT—F¥ds (UF

y bHPRREOBETTEIC~~ & POERE)

LUACH SMEAR L, WILHMBMFR 2 0 CHASH

727739 BEDBRE d a OSHRHERBRET—Y¥ ds LNATCEW

BS (NOMER) (lt, AFIVAFSLICHA CHE

SEX) REPREBRE d a ASASHRIBRET- Yd skLYUTHOD

HRT S.

(0064) RIHAFT YTS 11 COHARBR, AHA

FE 2 0 CHS S172FERRBRE d s ASEUEIRAE
—FdsLNOPORS (YESOLSE) tclst, WU

» bE PRERWI CBS NERECHS SH

® AFYFS12 CIEy b PRE] SEW

OAEIBRES RT S LATERMFR 2 ODOR

— FRR LCMMEST HTS.

[0065] CHKLYO, HERAME— 7 RBZ 17

SHER 2 OPSMHASHAMMESAAD S&nTE

METE-F7 I3eMMS4ZC LICL. AMHR

35 MHD eSCHeas

[0066] —A, MEATY TS 1 0 COHMFRMNBR,

BUSCHFE 2 O01 LY WS NELREPREBBE d a 2F

HVE IBREF—F ds kLUKOBSA (YESOLA) ic

id, HELO Ky RPA 1 DBERIW2 Ok ¢ REN ARE

Chord, AFYAFSI3CLHHU Ky b RE

AS3EDW2 6 PTETBRE Se RET SOS 4 BTEC2 0

PSBME— 7 RRS 2cHMHESe HHT.

[006 7) CHEEY, WEEE ¥ SKEABZ 2c
HPFR 2 0OPOWA SKMSAAD SHCA

EEF 34 EGMMHSeZCLICE YN, AHHH 3

6 MEH e ShtCRRTS.

(0068) COLIK, HRABHMHNB3I5, 3 6

MRO LOY bE 1 SAWP OPTeRX

PITS LICRAL. AF ITS 14 CMELAT Y

Silver Star Exhibit 1002 - 121



Silver Star Exhibit 1002 - 122

i

7S 9CHHSHKEAREADMO (U4 » biHEAS

BMKBotE oR CKERTSREOBRARE) 5

KCHAPEHNWTS,

[0069] HHAT YTS 14 COMMER. ETA

BEAASO (3) LOKCEWBS (NOMLA) Kid,

AFITS 1 SILACHECHAMFR 2 0 CHHNSNA

ETAEAMOLYOLCHAMENNTS.

[0070] HHAF YTS 1S COMRBR. BAH

BAO LNDOBS (YESMLS) tld, BELO

y bHBBRES 1 OSREFEAICEL TV SRECH SR

® AF YAS 16 CIMIHBFR 2 OMY bh

RB 1 BHMWIlio THEO A CKBATCASIIAM

E— FBS LHSEMA T4

[0071] Liéafot, MECARIE— ¥ FRED 3 1

LHBFER2 OP SOHNSHAMMESMAHSANTE

BEFE-F33eCRMHSt4 LILO, EMD

35 MHSCHtt4.

(0072) —A. HHATF YTS 14 CORMRMBR,

RECHIM FER 2 OL OHM SHKETARAAO LY

KOBS (YESLA) lsaHoKS BRB 1 Oe

STATICLTV SIKRRE CH SRD, AF YTFS17

CHIZCHMER 2 OIMURY bRRBISHRMWIGO

CEPA CIECAS L5 AME — 7 BR 3 2 if

MESeUWNTS.

[0073] CNHKLY, HIERFBaP 3 2c

SHAMFR20POWMASHS’MMESAMANSRCA

MEFS -FYZ4EMHMSHSc Lich, SHH

3 6 MEH © E1F CHR BGGZW

[0074] ©ML4i2, WHEAMHHHI5, 36

ORhooky bE] SEMWI Ho CECH

CIEFTTSZEAVCRSL, AFYVTFS1 8tlsaky

bePR1 PERE LRT LAPEHRITS.

[0075] AWRAT YTS 18 COMMBR, UY

bi1 SRRETERT LTRBS (NOODLE

&) th, MEAT ITS SICMRLTAFYVTFS3U

FORETRE LAY, Oy HERE 1 SRRERE

RBI LEBS (YESOLA) (ld, HORS PR

#1 OBREEPILL OOMFERT TZ.

[0076] —A, WHAT YTS 4 COHMBBR A

acU Ky biLANETTAMIEIRI SHS (YES

MEE) lk, ATIVTS 2 OKACHRENKED

AMAOBRESY BOARRAT S7AOIL, WEO RY

bitOR 1 DSETARRE BT LADS HMT 4.
[0077] HEAT YTS 20THOHRMBR, UKY

bh fePRi 1 DETARBTL TOa VBS (NO
MLE) (ls, REWORRE RATAYER?

®. MEATY TAS 1 GIATORY bE 1 AE

HETERITLEDPEHRBH LT. FTOMWMBRIK LO A

SCHlMFR 20 TUK Y HIRE 1 OBA TIMTS,

[0078] EH, MAT 77S 20 COHBMBR,

(7)

20

30

40

50

seh 7—-295636

12

BECO > bE 1 ANEAMRRERT LABS

(YESMEA) ilk, RMSNHKEFTAMKFETS

Bay BL ORPEBREG IEATE O Ky MRR O

ET CHMMTNEA CHARM, AF YTS 21 CHEF

UF-Yavervy3z oy BRB OBHT AA

FABSRERHL, TORHSNHABERORSHB

KEOPoTRHSENTALES*eSEL CTRSWBE

CORMIBSMG & ML TACHIFR 2 OIMAT

bo

[0079] LéMotT, AFVIFS22CiMEFE

Poyvavery3icd ORASNRGA

FR2 0H OMPUORE SNCV ARBRP FC

min (MSWMORAOWRC LSB)LoOKT

HOPEWELL T. RGORBP-L OK

MBS (YES@MLA) tld, AF ITS 2 3BIIEAT

BEART—-Yarty yo sic lo Rms nckeee

GOMMFR 2 OH OPCOMESNTVIZRABR

7-7 Cmax (AUF-VYarrevyoOHMRTArR

ET SRKER) LYODCTHSYEAMUNTAS,

(0080) aHAT YTS 2 3 COHBR, Ea

FR 2 0 CHIS HARB GC ARABRT—7k

DACEVHE (NOOLSE) (lik, HILO Ky bE

1 PUESB DOK BEN TIREE CH ALO, AT?

FS$24 CHHMFR2 014-Yarvevy3th

atpic, SSMBCRat 47-OORMARETE

YV7StreeRHOY BRE LOERET eR

ALIICTS,

[0081] MEAT YAS 23 COMMER, WEE

(OF 2 0 CHE S 1.7: BERR EERE G ASRABRE97

HLCEVIBS (YESOESR) kcid, WiZUKy MB

Beit 1 SES BICIRAE CH OR OAT YTS 25

CHEEMBAT AAI LAONCHSPEHANTSE

Oli, MHMFR2 OCAF YI ASLYE-—F RMB

4stLATS.

[0082] Lktot, MAF Y 71 VE—>

286 4 CHHMFR 2 OPOCHHSHAMMESBAN

SHTAFIYVIFAVE-FSO5EMMHsPSZCLKS

Q. PEP-Yaveyy3tRHAMK 180° BE

St, Hl 180° Des toOMATEBL. WEL*

EP-Yavevtd 3 OMB1 EMSttm

6. HELO Ry bi1 SMEERS £3 HI

$4.

[0083] Ex, WHAT YTS 22 COBwR

AUECHR 2 0 CHES7RERRIEREG ORES

—VENKTHVBS (NODES) irik, MEO A Y

hiB ERE 1] DATAIEBARI L IRETCHS

DO, AF ITS 2 6 CHECHMFR2 IAT-Y

aYeVH3 MRSlok y MRE OMAA

fie SHAT Sy

[0084] COM, WHO Ky BRB 1 ARE

Silver Star Exhibit 1002 - 122



Silver Star Exhibit 1002 - 123

13

EMERCOOKER ESE. RET-L

SYCYU3IPHRCETEH CORMBRTRATS

ZOOMBICO Ky BRE Byt. BSR

ATSOOAMRIT EZ IT STH, ORY

hitb1 e RPSTAICBSS,

[0085] CMEIK, HEBEMB & OMMBAG

KL OMBMER20CURY RH FHLTB

EAEBRTTSL. AF IVSS2TCSHMRAET—-Y

avtyt 3 OMBARS 1 2st, ATV TS

2 SKACHES NAEP-—YVaveVvt3on

MEBAEA1 80° CHSPEMBNTS,

{0086} MEAT YTS 2 8 COHFBBR, AEH

BFR 2 OCHBSNAMEBARA1 80° CHWS

(NOME) ilk, AF YASS IBATAF IT

S1 8ULFORMESBEL THO, MEA 8 0°

MBE (YESEA) (ld, AF ITS 2 DITA CH

RU Ky bERE 1 ARTAMIC SSOPEMNS

Bo

[0087] MEATY TS 2 9 COMER UY

hee PRE 1] ORBAN H SBS (YES OLA) kc

lt, AF YASS ZOMBACOKY RE EBRD

AUC BRS, ECO Ky b REL ORAMCe

WHE (NODES) klk, AF YTS 3 LIATO

Ky hee 1 eAses,

[0088] EO e y PHBE1 & BRET E 7c (SET

FAM MRSHCHE, AF YVAFS3ZATUAY bF

BEL SRAMSAOMLBEHNT 4.

10089) MHAT YAS 32CTOMRMER, URY

hiPER EE 1 OSRERTAICH SBE (YE SOLA)

i. AFIPS 3 3ACHICHMFR 2 0 CAL

FJ-YVarvervt 3ONGRELRSOR eT RATSr

ONAMARETEZ IT Sete s, WHAT YTS

L&KRIRL TAF YTS 1 SELF ORMES BELA
Jo

[0090) —AY AMHHAF yr TS 3 2 CHOAPR,

DK y bEIRE 1 ASRREARMICVaE (NOME

&) iid, AF ITS 3 4 HRA CHACHA20

BEMBERATSLOOAMEMET e727 U7 ST

PS, MEAT YASS Ll &KBRLTAFYTFS18U

FORMEX Bik L CITI

(0091) BMH LHniy, ORY HARRAH D

OMA SHABRSLUETAEK LOEANRARO

ALMEL CHIU Ky REOERRES RRS

Tic, BMCHARMS E CERICETCS OWMR

MHS. Ek, ORY HRROBBETRICHALE

EOBSMORMIC LH WED Ky bPRROETA

eeIRSH CT, BEWORKROBBICM ST SRRPOE

Fi e817AATREL SIL) mw, Hee ARIS

LT, SSR MRGLECAENKMREATS.

{0092}

(8)

20

30

RE 7-295636

14

(ROMB) EMAL KA, Bl BRI, BE

MRAPLY ORY RORMETRIC FEY
-YavEeviic Lo BEMoRES LUBEMETO

BeTRAtTS, Bick) BEWMORAMEORSI

ETHERSRIL, REPO LP ay evryBLUBsE

eVOWKY BRRHOPS

7BRS LUERE?BATS.

(0093) BHANCRMBES LUETARK Lh
ETHBFRI, ESRDBON tHE LCai

7 hMBRESEipo TEBRMB TEATS 69

JSZOC, UY MAREMHED > ORMBRS LU

ETAI LVRBRNROD + BEL CHILO y

HRASREP ORRTIBRB CER

FALE CHEMILETRCHS,

[0094] 2388s, WiUty bPRAORME

GRILREUP-YVavevticit ) BEMOREBLU
Ry $ COMET RAL. MEMSWORMAEO
MHEARUP-—LV ave veBLURB tick

BWieO KY BRBSORESNS IVE

FRET RAL, BSNSLVUETAERIC

SV EARRNRONe MEL CHECU Ky b PRR

BGIHoTERRE*tETT SIMMSZO. U

Ky MRO> ORMBRSILOETARKL

VEBADNBONEMEL CHIU Ky hRRATE
Peed ORRCTICERK HoT BBMSE CERI

#TCAS,

(0095) #3lt, WEESWRMFRI LOE
Spm snsat SARS ec OMB ICL Y aT

HU KRYy hRROETAM EWR EBORET—LY

SYCYVUOUBARt HAT SOC. OK hie

ORMEARICMAIEES SBSO PBR IC Lats

Hoy MHARROETANS DRA CBEWORRO

HERI LIB, POTSEAAAORIA THEI CS

x4,

(0096) #4 Bld, WEETARERMERIC LY

RSBB6 ORBBR d a HIFRICRE

SANE-—F ds kOKRSHBSKIL, BTEC

BERCHMDNBON tHSLA BRETEF

ERMSOC, ORY bED5 OBER

BRS LUEAAEIC LY EEADDHODTAETS

Bo

(0097) S58, MEETKRRAMFRIC LY

Re S 1725 OREM EBRE d a DHFRRE

SABEBRS—-F ds LOLRSBSILI, AEE

MFRCEMMABOD cms2LIAAMETC-Y

RWSZOC. UKY MARRSD> ORM

BESBLUEGARILUEAAMDRONTHETES!

Bo

[0098] 6 Als, ATECETRERMSRIC LY

RESALEPD SONETARAMSS LOKGSRSK
Silver Star Exhibit 1002 - 123



Silver Star Exhibit 1002 - 124

15

it, HECMMFRCHMDABONtHMT SLAB

ETE-F ERHHAT OC. UKY bRRRSMEH
Pb ORPAIBRS SUETREI LOREMDROD

“HBCcass.

(0099) #7 #AAld, HEETRKERAFAIC LY

EM SHRM PY ODETREAMEL ORS

id, BECHERCLABABOD twS2LIAM

EREC-FERHMAT ZO, OF v bHRESEH

>OBERTRES 5 USETARI LEBDRON

CET A,

[0100] #8 RA, WERE—-Yavtyy

id, HELO Ky hRROMMICRB SAN THZRET

—-YsavRRRte vyth40C, BEWs CORRE

FEB SUEE COREIBRES BHITAS,

[0101) $9 Ald, BEBRC Yl, HED

Ky bEBMeiacS SNCOABERBER

tyCh4OTC, BEWt CORMBHS LUBE

CORRSRETA S,

{E>fillHe B88)

(21) REHO—-AMMICBU ZREO ELMAN

RELKUKY hBREOFRNtHS.

(2) REBO-KMMICLAZUKY MBREOOF

HHNtCH4,

(M3) ASRAO-HMMILZuKY hBRERORD

Juy7HtCHS,.

[4] KRBORMECRT 7TU-Fx»—bhthHS,

[E15] SRROMETART 70U-Fx—bhtHS,

[6] ABHORRT 7U-Fyv—bhthHS,

(27) ABRO-HMHMIC LANDRY bRRBOET

ERAT SRAMCHS.

(9) bE 7 —- 295636

[43OR)

1 uty BRE

3 ACT-Yary

5 @ewkt y+

10 wyF

20 mmFe

30 ere

31 EMt-7 RH

32 Bee 7Sa

33 EMeTtE-Y

34 BRlETE-Y

35 EMDR

36 ADR

40 47RRMSR

41 Fry 3-/7

42 4fJrv3-Y7

50 RHREBFER

53 F-FNTUYTNV

54 7-TUE— ¥ RHR

55 Bereat yy

56 ARR>+

60 BeyRaAFe

62 thee

63 741Vyh

64 AF VTA YE YF PB

65 AF ITA YE-Y

70 £0ARHFR

80 RAt— 7 PHFR

90 ASV FER

 
Silver Star Exhibit 1002 - 124



Silver Star Exhibit 1002 - 125

(10) RAE 7 — 295636

(21) (27)

 
Silver Star Exhibit 1002 - 125



Silver Star Exhibit 1002 - 126

SHEE 7—295636(11)

(3)

 
16

06

m08

2aFIRMSLAOLiSETEME&—-3=712aeae|gZ9£9.-a
of=e

gaebe

99

—,fe7%ABR.
 

0g

 2
[S_

 

 

Silver Star Exhibit 1002 - 126



Silver Star Exhibit 1002 - 127

(12) RPE 7 —-295636

(Ea 4}

S1

DAY h RROWINE

= -S2

ETE~ 9 FRAT
SEATbaba

REP-Y aD 33
LUGWALVYITCHSPO

9 2 
 
 

 
 

LATARIO
ERCHSP ?

S20

[re

a =
? :

UP TTT

 
NO S7 $2)

Hi77CHEM &MEER :
feu] > dl RikCORE2A

j S8
SOW TH&ORERS

A! ~ d2

$9

da = (dl + d2 + d3) /2

A=dl - d2 - 43

Silver Star Exhibit 1002 - 127



Silver Star Exhibit 1002 - 128

   
(13)

(85)

®

S10

a?

ee oH
AMAROL

ARMDIDRRAVazeae

S14

- S17 7
NO

APIATIRORELA 15AVAioOHshN — ti
pam >

YES

 

 
 

RAE 7 — 295636

916

EMBORELAWxODD

$18
U "ETTCHEM

?

YES

eT

Silver Star Exhibit 1002 - 128



Silver Star Exhibit 1002 - 129

 
 

REPHY a yt rae
[BleiRyk
RROAtice

(14) oF 7-295636

[16]

323

SAS SatSin (ES
TO

REP—Y eVYE
PREHEFTREE

$25 
 
 

 
 
 

 
 

 

 
 

 

REP-—Yaverye
MRS HODETE

Step « Step +1 

 
$27

S29

BUGRYT NO
 
 OR y }feet is xINE BeenEe

332
ERATS SP

Step — 0 Ton
T-O0

Silver Star Exhibit 1002 - 129



Silver Star Exhibit 1002 - 130

JP7295636A2: CONTROLLER FOR TRAVELING OF CLEANING ROBOT
AND CONTROL METHOD THEREFOR

 
 
 

 

 
 
 

 
 
 
 
 
 

 
 
 

 
 
 

 

 

nt Movement controller of robot cleaner - has movement

!perception unit to detect separation distance andtransit
iphase angle based on which robot cleaner movesin normal
or!bit [Derwent Record]

LEE JAE-BONG; High
* : Resolution
— As gnee: SAMSUNG ELECTRON CO LTD
tat : ‘News, Profiles, Stocks and More about this company

aa

et
PURPOSE:To control a cleaning robotso thatit is traveled

accurately up to an object point along a wall face without
“being deviated from a normaltrack.

CONSTITUTION: This controller is provided with an
bstacle sensing means3 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
Itrasonic wave sensorto sense a distance of the cleaning
obot from the wall face and the drive angle when the

obstacle sensing means3 indicates the absenceof the
‘obstacle, and a drive control meansthat adjusts a force ofleft

ight side power wheels bythe parting distance and the drive
jangle sensed bythe drive state sensing means so that the
cleaning robotis driven on a normaltrack along the wall face.
; COPYRIGHT:(C)1995,JPO

https:iwww.ww.delphion.com/details?pn=JP07295636A2
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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: November29, 2002
Application No. 9-29768
Filing Date: January 29, 1997
Kokai No. 10-214114

Kokai (First Publication) Date: August 11, 1998
Assignee: Honda MotorCo., Ltd.

<Claim 1> An autonomoustraveling 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 whichstarts from any desired location in said area is conducted
with radius of the turning motion being gradually increased;
whena distance of the robot to said boundary, detected by said sensor, is smaller than a
predetermineddistance, said spiral running is stopped and a turning motion from a
forward direction through a predeterminedangle 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 resumedat a location spaced by a predetermined distance of
the linear running motion whenthe turning motion has been repeated a predetermined
numberoftimes.
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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-cCleaner, 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 WO 95/26512 is the utilization of an
ultrasound transmitter placed on top of the device. This
transmitter is used both for localization of the transponders
scattered around the room and is simultaneously used as a
proximity sensing system for detecting possible obstacles near
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
a microprocessor 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 a 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 build-up 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 ultrasanic 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 detection of 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
sound pipes the directivity in the vertical plane is greatly
improved as can be seen in the diagram. 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 4 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 mm and the depth about 12 mm which means that the
microphone element l2c 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 TPUPN15A/D). PMA requires a clock connected
to E2CLK input and an input signal with evenly spaced pulses,
plus an additional pulse at a specified point. This signal is
generated by the PCSO 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 GB. 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 PCSO and

PCS1. PCS1 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 (DIO) 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 O 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 maintained 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 with obstacles
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

Silver Star Exhibit 1002 - 224



Silver Star Exhibit 1002 - 225

WO 97/4141 , , PCT/SE97/00625

12

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
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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 with motor 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.

Silver Star Exhibit 1002 - 229



Silver Star Exhibit 1002 - 230

WO 97/41451 ’ PCTISES700625

1/7

 
SUBSTITUTE SHEET

Silver Star Exhibit 1002 - 230



Silver Star Exhibit 1002 - 231

PCTISE97/00625WO 97/41451

2/7

 
SUBSTITUTE SHEET

Silver Star Exhibit 1002 - 231



Silver Star Exhibit 1002 - 232

WO 97/41451 . . PCT/SE97/00525

3/7

 
 
 

 
 
 

 
 
 
 

 

 | BDM [———}} Transmitter
SCosi cuK L

L-Bumper

L R-Bumper ‘

Tilt switch |

|
|QDEC|

—| Brush |oR otor -——

DIR Driver | Motor

PWM Motor — Fan
Driver | Motor|

1 E“PROM!
| 512x8 = Ie
L t FR
oO = -B

RS232 iS MF U-BATT
aoe U Kt U-B

re T-BATT
X |. T-CH

Fig. 4

SUBSTITUTE SHEET
Silver Star Exhibit 1002 - 232



Silver Star Exhibit 1002 - 233

PCT/SE97/00625WO 97/41451

4/7

     

 
 

  
 
 

     aattitaiiaiaes.>3THS.%é8FSLTTTTTTTTTTheOoD8(EEREN EEEEEEATIQRNNARS;saraPNKe*TTTTTTTTTF$HERSNN\Yy:«EHRNNiTELZaNnaBRAN\\|a:AnNAYb°8aLfiTORReSJf=THATIS+\\;:LEANN°FHEHEWYQ[TTTNONE5ETT)\LWSCEMAYY
.Ne

  \\yCS\\YouAN‘LLANN\\ve\\\nyot‘...\ 4‘
 

T
Silver Star Exhibit 1002 - 233

SUBSTITUTE SHE



Silver Star Exhibit 1002 - 234

WO 97/41451 . PCT/SE97/00625

 
Fig. 9

SUBSTITUTE SHEET
Silver Star Exhibit 1002 - 234



Silver Star Exhibit 1002 - 235

WO 97/41451 . , PCTISE97/00625

6/7

Ubat +12V

MC68332 
Fig. 10

 
SUBSTITUTE SHEET

Silver Star Exhibit 1002 - 235



Silver Star Exhibit 1002 - 236

WO 97/81451 . PCT/SE97/00625

 
SUBSTITUTE SHEET

Silver Star Exhibit 1002 - 236



Silver Star Exhibit 1002 - 237

1

INTERNATIONAL SEARCH REPORT  
 

International application No.

PCT/SE 97/00625

eCG: GOS19/93,803pAo (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

 
 

  
   
 
  
 

IPC6: GOS, GO5D
Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DX,FI,NO classes as above

Blectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

 

   
 
 UPI

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document,with indication, where appropriate, of the relevant passages Relevant to claim No.

A 1-18US 5377106 A (GERHARD DRUNK ET AL),
27 December 1994 (27.12.94), figures 11-16,
abstract

      
 

 
 

 US 5276618 A (HOBART R. EVERETT, JR),
4 January 1994 (04.01.94), figure 1,
abstract  
 
  US 4751658 A (MARK B. KADONOFF ET AL),

14 June 1988 (14.06.88), figure 1,
abstract

 
  [ad Further documents are listed in the continuation of Box C. See patent family annex.

publishedSpecial categories of cited documents: “T” later document i after the international filing date or pricrityid

e

“ae . ich i . date and not in conflict with the ication hut cited to understan:A” document defining the general state of the art whichisnol considered ral : Ato be ofparticular relevance oftheartwhich is the principte or theory underlying the invention
"B”  ertier document but published on orafter the international filing date “X*" document of particular relevance: the claimed invention cannot be
*L” document which may throw doubts on priority claim(s) or which is considered novel or cannot be considered to involve an inventive

cited to establish the publication date of another citation or other step when the document is taken alone

  
  

  
  

  
  

special reason (as specified) “Y" document of particular relevance: the claimed invention cannotbe
°O” documentreferring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is

means combined with one or more other such documents, such combination
“P* document published prior to the international filing date but (ater than being obvious to a person skilled in the art

the priority date claimed “&* document member of the samepatent family

 
  

 
 
 

Date of the actual completion ofthe international search Date of mailing ofthe international search report

08 -09- 1997

 

 

 
 

ept_1997
Nameand mailing address of the ISA/
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 &6

Form PCT/ISA/210 (second sheet) (July 1992)

 
 

 
 

 Authorized officer

 
 
 

 

 Goran Magnusson
Telephone No. +468 782 25 00    

Silver Star Exhibit 1002 - 237



Silver Star Exhibit 1002 - 238

2

INTERNATIONAL SEARCH REPORT International application No.

| PCT/SE 97/00625
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category*| Citation of document, with indication, where appropriate, of the relevant passages [RelevantwolaiNo.|to claim[RelevantwolaiNo.| 
  

 
  

aUS 5170352 A (LOUIS S. MCTAMANEY ET AL),
8 December 1992 (08.12.92), column 2,
line 46 - line 51, figure 1

—

US 4638445 A (PAUL J. MATTABONI), 20 January 1987
(20.01.87), figures 1,7, abstract

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

Silver Star Exhibit 1002 - 238



Silver Star Exhibit 1002 - 239

 
  

 
 

 

 
 

INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

06/08/97}PCT/SE 97/00625

date member(s) date

27/12/94 AT 129821 T 15/11/95  US 5377106 A

      
 

DE 3709627 A 13/10/88
DE 3854649 D 00/00/00
EP 0378528 A,B 25/07/90
JP 3500098 T 10/01/91
HO 8807711 A 06/10/88

  
 

AeSSYYSSPeSeSSDSSrESPED afeaD GMP MPndep meeyeeea

_ 7434387 A 01/12/87
EP 0271523 A 22/06/88
JP 63502227 T 25/08/88
WO 8707056 A 19/11/87

 
  
  

 
NSSSAeSSRNSSDLSSasree Sr Sap nD anne ne ep ey me np ets ee es es einetmnehaeeemsv

 Form PCT/ISA/210 (patent family annex) (July 1992)

Silver Star Exhibit 1002 - 239



Silver Star Exhibit 1002 - 240

 

(19) HABIT (J P)

61) IntCh’ pa

GO5D_ 1/02

A47L_ 9/00 102

B25J 19/02

(21) HERBS 44142000 — 523587( P2000—523587)

(86) (22) HEAB 3EpR104F11 A 27 B (1998. 11. 27)

(85) GERRIAR124F 5 A298 (2000. 5. 29)

(86) RHMESS PCT/BE98/00185

GB) RRAHES WwWO099/28800

(87) ARABIA 32-K114F 6 A108 (1999. 6. 10)

GDERMERBS 9700958

(12) Gs Fe Re BF A BRA)

 

(LL)HARES

4222001 — 525567
(P2001 —525567A)

(43)43828 52e134F12 118 (2001. 12. 11)

FI F-VI-b (BB)

GO5D_ 1/02 F 8B006
Z 3F059

A47L_ 9/00 102Z 5H301
B25] 19/02

SeeR AER PSR A (& 45 FD

(DHA Vo  7Y>RE ORTH AR

AIUVY—-HA-10507Vay. Va
—PIYAUIM.T

(72)08 VoRY aby

AWVE-BA-130U PREY). OU

2-FaNags

(7)RA PR RR FR 641%)

AMA<

(2eeH = FR 94F11 927 (1997.11.27)
G3)GeERE AI¥- (BE)

BIGMERES 9701046

(32)368 AEnk 9 4F12A 22 B (1997. 12. 22)

GB)BEERS NIF— (BE)

64) (RHORM) BUOY RUTOMMYATFLORR

(57) (EH)

CORR. HESNKBAEBAT—YavENUTH

BLAMBMAECSYAFAKHL, BULUTBETSOR

y bth. BHTFT U-eRM. COVAFA

ih. BeeNeATYarhOMNensoa<se

+ 1 DOBMEDSSIAL-AOFRIEDT

4. BHORyY hick, ORy KO-Mics7TwS 1

DOF POAYLaFIHRENA

RHOYLAFAAMMBA SITS. COOKY ba

HSYSAKRAMLESDL. tov7zoar

Ua—Fi, PEE-LOMNOFRMIAD Tos

yheBSMmetectrkVBKay—varnRtz

CEMATSCEMCZSIWAVY RZASBACHA.

V4 7O0IAYHsa—-FOFNWAVAAR. NvFVU—-O

KEORRCHEWLT. BhOPMBMBCHRRO

BREAT—YarKkhPo TRUSRML, Sweat

» bEORMEE D OMARORENSRL

RBSII. RU/RNyFV—-ORBRRITE

VAVED SDEMBSIIL. BASHORRS

OWMMCHSTRDTS. ARSAMCM< WS OHO

 
Silver Star Exhibit 1002 - 240



Silver Star Exhibit 1002 - 241

(2)

(RatRORA)

GERA1) BEAT-YavichlLTAU LCBSSuORy beRe

LMSUSYAFLICBOT, MEMEAT—Y avy oMReENSDEE

SHAEOHS SARE—-LEAAL, BHEORMO RY bid, Mey b

ckoCHReNS 1LDOVA FOI yeaBREN. AVM

BWOVAFLEA, MERY MaABMC DHLicPRRLBL

. WEY FOI YeaBid, MEARE-LOMWNOAICD>THee

Oy hRBHSLST LICK MEBAKAT—-Y avARSCLEST

EMCEST VAY ALRBATWAT LERMLTSYATLo

GRIA2) Hiv? OOdYeaBOPVAY Abid, RY FV—-O

FEMORRLIU LC. BOREREBOMEATY a vic

D> CHER OERGAL. AEBOO Ry hLOREOMAL DE BUREO

POURERK LicGicid, RO/MishSy FV —OFBRAEDTEL

AVE) SUBIC, METREEERORRMOMMMcHo Ti

DSSCERRBETS. MRA 1 cHMOVATL,

(RIA3) weve? Zon Yyea—F2OMRTVAY ALA, Ab .

FU OFFEREDTELNAOMBIC, MEBEATAY a VICAi

RCRD TMAAT ST LAPML TS, HRI 1 Mid 2 CHMODATL.

(HR 4) MEREAT—Y a ic5 MEER OLBOM, RUN

Y FY —OFBRMERU/LISIS TcTARROaIcKT, LER

TIYRE/RUIEBUF—CVALSST LEGBETS, BUA ~3

OWSNAIAHRMOVAFLe

CRS)EAT—Y a YP SRM TOMBD SMSNSA

AicBeSiODs (Lt 20DU-LFNAL, 1 MlshomoObEc ke

SOO U—LIMREERF—L a ICDS ARICA on, 1 LEHO

DORICMIEOS S UC—LAWRY hEMREEAT—Y a VICHUTE

FICSCORMIERONSCLARMLTS, BRA I~40neTm

D—-WlcHMOv AT Lo

(ARA6]) ABNICUMBOPMCBY TC. WHEATL avis2

HR2001-525567

Silver Star Exhibit 1002 - 241



Silver Star Exhibit 1002 - 242

(3)

DORE NEARIMAC-LEMNL, Hedy bd, C-LO—-AiHE

DSW < SPIRE. BLOHRMEOU—LOAMEKEMI, MEA

BOTS CLACE, MEMROU-LICRBLATSICAEORHE

MsSAECOy bEMEEAT—Y a VITOST LACE, BL

OMARHROESS, HEBDKy b ORTSHAT S 1OOV1 705

Yea-RiCko CRD, MBLORMEOU-LOUBIA, AREA

F-Yavbklc, MAMASAY a VICSBE LUBE EOBBOEES

LEGic, MEO y LOBES SKSCMREAT—Y ayLICL

. BAEK DBELiLieto THROMBERIC KoTRIR

SSCEMCH, EMEMBSDU, MEROL-LOAMICBS< 7VAY

Abie Leto T, WAMOH DcHMTSc Lickot, fib

NOECERBBLTS, BRA 1~SOUTND-AiCRMOAARMRItii

BDUOUAFbro

(R07) MEEATV avid, DEC LE DORMANTAM

MU—-LEMHL, TNHEOL—-LO1 dis, (HO20D KD b< SAME

BS, BhORMEDE-LOXEBikot, MAMETSC LACE

. PROMRU-LICRRAT SHAEORBORMBEMTSHEE

Oy hAMEEAT—Y a VICMOC TLCE, PRORMRRMBOES

HABER y LOLALHETS lLOOVAZOIYyea—zKOTR

bi, BVOWROMSMI, MEATY a vOd ORS CBUTORE

—LERETSLICHAD SNTMEBEAT—y a YARTO,

HED& D BUAEE—LkEOMERRIER Ko THRICENSC

EMCE, HERO U-LORMICES< 7TY ALi LATHERMO

D cMMESSC Lic koCEMADUMRTENST LE

PALTS, MRA 1 ~ 6 OWTHNYHicBROAARMROMBSDOI

DOVAT Lo

(GER 8)] ARIDKD BUALOREd, RIES

MED & DUAIRE—LOBED SMAMEC LARMETS. HR

Wl~7OWFNA—WicaMOVATLo

#%2001-525567

Silver Star Exhibit 1002 - 242



Silver Star Exhibit 1002 - 243

(4)

(ARO) vf7ndyes—-ReEMARARBULTBMT 4. ORR

1~8OWUTHD-WicHROVATLICMANRECORY b.

(R10) be eb 1LDOMRTIYA—F—LPWAVALICE

2TURY LORERU/RSEREMBT SV77a PoeyveeA, BEC

V4 7oavea~Bld, MIGHKBRO/RHRTRETSie, WCE

G75 Yn—S—ORRRHOMEESRTS7VAY ALICBBLTWSTE

PPGAL TS, HRA ORMOURY b.

(ZORA 1 1) BbencARCHS7 LeRAL TS, RA

1~1OOWTHD—-AicsMOBRAOU KY b,

(ARI 12) Miva 7oaYy esa Bid, RIARRETSZEY, if

Acalik75 VO—FS—-ORRROMELERTSCLERBLITS, TRAIL ~

1LOWSFNA—MicHMOURY bo

(ADRIR1 3) aiicoO Ry LOLABBBSRHLONTFOR

CARTEL. HECAEORy bRRORS OOM < CRBSHEMT

Melo Ko CHSARCTICORY he ko TREN]

47nd YesRISER, MES Lica > THOR y hOB

SHATSCERRACTS, HRAOR82175 ReATSIR 1 ~

12OWThD—AicaROU RY bo

(R14) aiidver ZooeaZi, ROY/RGRE

RUGBBH, RU/RHC RY bOMVOMEROREBHEHETSc

EMCESTEREBALITS, PRAL~1 300TH-MicROUK yb

(R15) Avs Zoo YyeasReLic BUSBR

ko TRH ENEBLAVOSKRSRL. HEOMMAOTVIY ALO

HEFLSRTSC LERA LTS. PRL 3 Mid 1 4icRmhoOuK

Yhe

(ApR16) FerV—=yY(carrenage) ON-AMLSMRL—-B

ACGAAORMKE YUeA. ERY. ERRKORREAKE, oN

CETCH2T, MICBMENMI ON, BESDAF » POSE SARK

WR2001-525567

Silver Star Exhibit 1002 - 243



Silver Star Exhibit 1002 - 244

(5) R2001-525567

NBR, HATEMEDALL, VA, TIAF » 7 OMFARKOBRI,

HER y b CMB LC OMROGRE UL S—HNGENORSPCBTR

fEOLBROAEBSicEWNIcEATAECHO. ECEBHO LAyVIc

BUT HME SNSBROOMEHES y VU —My VERO < GRUBERETS

ebay7OIYUaBICKMENSESCHSC LAATS, BA

RIA L~1 SOWTHND—WlcHROUKY b,

Silver Star Exhibit 1002 - 244



Silver Star Exhibit 1002 - 245

(6)

LRORNA

(0001)

ARMIAWUTHOSSaty b (AeoY bh, ABHOR b)

ELSORY bh, RUC OURY heRERTOY a VATH

OL. RU/RASNOBMMBAVICNSSEPEIRL, RU/RIGET

SYRVRTHTFYOTOy OEICY HEMIRTHS OR y hI

YAFLICHT 4S.

(0002)

ARGS, IC, AUMBMO Ry bOMOMMYAFLICL, TNs

LAVE-ORBE LMS 4YRARY bCK TRENRBREMMTSi

DOMEAF—Y a VICESSOOM(RYYayy) kaw. Tc

Duy blk, LIELIECESSNTAUCMENSEOCUD, HHL

Ouky bh, HAE, AWCNCHEARE (Oy hHERER) CHT

. BRKFUERA THOS. LOLENS, TOURY hd, WH

eRTSURY bREAA—-HOUKY KFHOTHEKV,

(0003)

EAERY hd, PIRIEBBONY FURR THO, HIMES He

AUOEETS. BRODERTDLSBS, MANIC, TOS

YF URGECE SRBMGS. Kice, MA, By TEPMLIED (0

Ry bRYABRAD) id, MARRS LIED GAL IY) . BSW

HUE NSEREMIO TS lehOMEMICAICBEESSORES

BREN.

(0004)

TCOMBORRESRICHARS NO (RNRRAHORO77 440938

A) . COMPBEENE, HIROWAIREESL. ZENERkoCRS

SKE YOREAFCHDMICBMBADELTUS.

GRFC Lo CRML ESE IAI, RAILIU —b) RASRH

OBE, EROAF LEWES AMEL % SB.

LkMot, BEENKAT—YaWICMBS 2. PIB CABAL E

#H2001-525567

Silver Star Exhibit 1002 - 245



Silver Star Exhibit 1002 - 246

(7)

D) A’, GOMERAHNTMSSC LACE ST LAWFELUY

(0005)

ARHAO1 OMBlicks, MMAR —L, MAE 2 05100088

CHIEFSEONCH> THE LS SHS ODU-LAEAT—Y a YOR

ENS, CHERMTSREBRUC NIMESSAF—Y avid, EUS

, ELAKy bOPPRHOBKREBATHUS KEI ICASNST

EMAELW. COBMEDRY bd, AVRAHOAARMOKRODYATL

RAGA THO, RANCSVALICBHL, PHONICCHECLICKY

—LERBLELTCHERHTS.

(0006)

FEROUE RE LUARRIC KIEL, EMOSSR, HIRI. 156455

MEMASE. Ny FUORBRENE 5 Cn, CODY hamEMEOR

NRE—LEBISL IT UERROUVT IVOROOBEAT—Yavi

2TRS. ORY bALROMMMMBIC SRAT—Y a YOGICSBS

i. CHAT—Ya VERBAL CHAREMTS TCOPOUANyt

Y—ORBAME LUVKD SIRFUER, U-LEE URSOERI

ST EMCES, E-LARVOC, HEAT—YavicMdSERRERRL

ADUMWRELEO. Liao. RAI, BMRB, HARIMMII

tk& OMENKot, HERTS TEMES,

(0007)

(PRMMDMMINT Sicko T. VA PAPAL YYORVAV ALI, bee

OLREMMTSid, BHO y hicko TRHENSARELOM

DMNARISKIMBCETS KS ICHMES S.

CORO LE, 4ROKY LOSTOMMEEPLATST LACH SM, C

VUSHHMOAT—Y a VRS TELIAB.

{0008]

APHAOMOMEKUL, RIROUBSDYOVATL, MEAT

—Ya VP SRWENKRESHMEODE< Lb 200U-—LICBSUTHEO

. ratak OGOU-LUREAT—Y a VIRBMOROICAVoN,

R2001-525567

Silver Star Exhibit 1002 - 246



Silver Star Exhibit 1002 - 247

(8)

—FAy, BMAKOBWU—Ls, COMEAZT—VavicHhlToy bod

HEMICebUSRRLBIHVONS, COLSR-EMSSL, HICH

ER GRE, BODO ETRAR, MOO KPRHTSTAK b) BW
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MRkot. MicCMSnNSeROMRE-LCBMEORRCATSmt

DBAORMMNESBSSHERERy bEATY a VICMEO<
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/
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

UNITED STATES PATENT AND TRADEMARK OFFICE 
oo

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

10/167,851 06/12/2002 Joseph L. Jones - DP-5 US 7197

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 ETAL.

Office Action Summary Examin r Art Unit

Rita Leykin 2837

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
P riod for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 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) MONTHSfrom the mailing date of this communication.
- If the period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will be considered timely.
- If NO periodfor reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.

Failure to reply within the set or extended periodforreply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). —

 

 Status

4 )X] Responsive to communication(s) filed on 03 December 2003.

2a)[X] This action is FINAL. 2b)_] This action is non-final.

_ 3)LJ Sincethis 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 C.D. 11, 453 O.G. 213.

Disposition of Claims

4) Claim(s) 1-47 is/are pending in the application.
4a) Of the above claim(s)__ is/are withdrawn from consideration.

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

6)X]: Claim(s) 1-20,27-35 and 37-41 is/are rejected.
7)&] Claim(s) 36 is/are objected to.
8)L] Claim(s) are subjectto restriction and/or election requirement.

Application Papers

9)L] The specification is objected to by the Examiner.
10)_] The drawing(s)filed on is/are: a)[_] accepted or b)[_] 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)L] The oath ordeclaration 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)L] aeyeooneis made ofa claim for foreign priority under 35 U.S.C.§ 119(a)-(d) or (f).a)L] All b)] Some *c)] Noneof:
1.1] Certified copies of the priority documents have beenreceived.
2.L] Certified copies of the priority documents have been received in Application No.
3..] Copiesofthe certified copies of the priority documents have been receivediin 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)(_] Acknowledgmentis madeof 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) L] Thetranslation of the foreign language provisional application has been received.
14)[_] Acknowledgmentis made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific

reference wasincludedin thefirst sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.

 

Attachment(s) /

1) LJ Notice of References Cited (PTO-892) 4) [] interview Summary (PTO-413) Paper No(s).
2) C] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) EC] Notice of Informal Patent Application (PTO-152)
3) C Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) daver Sta r Exhibit 1002 - 318
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Application/Control Number: 10/167,851 Page 2
Art Unit: 2837

DETAILED ACTION

Response to Amendment

‘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 amendmentdoes 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 Noonanet al. US # 5,204,814 and Ueno US # 6,076,025, both read

on the broadlimitations of independentclaims in the submitted amendment, because

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

applicant. For instance:

e Meansfor moving robot over a surface — in Noonanet al. presented as

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

treads 3 and 4;

e An obstacle detection sensor — in Noonanetal. presented in Fig. 2a as

sensordata detector element 8. And in Ueno as a supersonic sensors6;

e .Acontrol system connected to sensor and moving meansalso shownin

both references; |

e The amendment in the independent claim calls for operation of robotin

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

‘operatesin an “isolated area”. The examiner responsethat “isolated area
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Application/Control Number: 10/167,851 Page 3

Art Unit: 2837

of robot operation” is.a 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 modesof operation. Wherein the exact number of modesis not

patentable subject matter.

That is why examiner maintains the rejection as follows.

| | Claim Rejections - 35 USC § 103 |
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis forall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained thoughthe 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 obviousat the time the
invention was madeto a person having ordinary skiil in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made..

| 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 Noonanet al. US # 5,204,814 and Ueno et al. US # 6,076,025.

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

layouts of guide paths for autonomous lawn mowerto cover completely boundedarea.

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

represents a pattern thatis required for obstacle following mode.
With respect to claim 30-35, Noonanetal. teach that rotational indicator 17 is

monitored by the microcontroller to senseif the moverhas bogged downorstalled. A tilt

sensor 21 updates the microcontroller with the angle of vehicle and sensesif the vehicle

is in dangerof tipping over, (see abstract and column7,lines 16-31). |

Noonanetal. do not teach a bouncing mode.
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‘However, Uenoet al. teach a control system for mobile robot capable of

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

pattern running motion, which presents the spot-coveragepattern, 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 smaller than 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, Uenoet al. also show the movementof robot in the adjacent to the |

wall area. When the robot 1 comesclose 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 robotin its forward running and turn the robot from the detected obstacle, (see

column6, 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 respectto claims 4, 5, 6, 10, 11, 16-20 and 39 Uenoetal. teach generating

running motion parameters, in accordance with the predetermined distancesto

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

column 10, lines 36-40). Fig. 7A,B showthe relationship betweentime and progress of |
work using various parameters of running pattern motion, (see column7, lines 23-47). _
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Also examiner would like to mention that claimed approximate distances are rather a

design choice.

With respect to claims 7, 29 and 41, Uenoet al. teach in column3, lines 50-55

and column4,lines 30-32, and column 10, lines14-16 the presenceto the contact

sensor. |

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

well known.

With respect to claim 9, see column1, lines 20-27.

__ With respect to claim 12, examiner takes an official notice that meansfor
manually selecting an operational modeare well knownin the art and are used in many

different technologies.

With respect to claim30-35, Uenoet al. teach in column 11, lines 15-25 an

escape behavior control when the robot movesinto a corner of the working area, by
referencing the Japaneseprior document # HEI 9-42879. | |

Hence,it has been obviousto one of ordinary skills in the art, at the time
invention was made to combine teachings of Uenoet al. and Noonanetal. provide for
robotic device capable of moving within the sensed boundaries of an area and also

capable of escaping anycollision with the detected obstacles.

The reasonis to design an apparatus that will improve robot workefficiency.
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Allowable Subject Matter

3. Claims 21-26 and 36 are objected to as being dependentupona rejected base

claim, but would be allowableif rewritten in independentform including all of the
limitations of the base claim and any intervening claims. |

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

matter. The prior art madeof record in the attached form PTO-892 considered to be

pertinent to the submitted application. However, noneofthe prior art teaches or suggest

in combination:

e Meansfor detecting the level of clutter comprising tracking the numberof

interactions with obstacles overtime;

e Acontrol system that alternates between operational modes based upona lack

of sensorinput;

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

rate of wheel drop sensor events, as an inputto 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(a). |

A shortenedstatutory period forreply to this final action is set to expire THREE

MONTHSfrom the mailing dateof this action. In the event a first reply is filed within

TWO MONTHSofthe mailing dateofthis final action and the advisory actionis not
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mailed until after the end of the THREE-MONTHshortened 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 MONTHSfrom 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 numberis (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 bereached on (703)308-3370. Thefax phone number
for the organization wherethis application or proceeding is assigned is (703)308-5841.

Anyinquiry ofa general nature or relating to the status of this application or

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

0956.

Rita Leykin
Primary Examiner
Art Unit 2837
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Amendmentsto the Specification

Please amendthespecification, without prejudice, as follows, wherein underlining

indicates added material and strikethroughsindicate deleted material:

Add new paragraph to page 1 lafter the second full paragraph (after lines 7):

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

whenan 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 paragraph on page 11 (lines 20-24):

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

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

pattern for a preferred embodimentofthe instant invention using obstacle following and room

coverage modes; and

Amendmentto last full paragraph on page 21 (lines 18-25):

Spot coverageor, 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 (see reference

numeral 40 in FIGS. 6A, 6B) that requires cleaning andselects the spot-cleaning operational

mode. The robot then movesin such a waythat 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.

Amendmentto first full paragraph on page 23 (lines 7-25):

In other embodiments, the robottracksits total distance traveled in spiral mode. The

Because-the spiral will deteriorate after some distance,i.e. the centerpointof 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 modeafter 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 LINEbehavioris

a low priority, default behavior that propels the robot in an approximatestraight line at a

preset velocity of approximately 0.306 m/s when no other behaviors are active.

Amendmentto first paragraph on page 25 (lines 1-8):

The movement of the robot 10 in aroom 110 is shown in FIGS. 8A, 8BEIG-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 movementpath 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 movementpath 47.

Amendmentto third full paragraph on page 25 (lines 16-22):

The method usedin a preferred embodimentfor 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 efor 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 bumpsensing or sonar sensors.

Amendmentto first paragraph on page 27 (lines 1-19):

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(e.g. 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 movementof the robot, minimum and maximum travel distances are determined, whereby

the robot will remain in WALL-FOLLOWINGbehavioruntil the robot has either traveled the

maximum distance (FIG. 8D)ortraveled at least the minimum distance and encountered an

obstacle 101 (FIG. 8C). This implementation of WALL-FOLLOWINGbehavior ensures the

robot spends an appropriate amountof time in WALL-FOLLOWINGbehavior 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

robotis less efficient at cleaning any one space. In addition, by tending to exit WALL-

FOLLOWINGbehaviorafter obstacle detection, the robot increases its perceived

effectiveness.

Amendmentto last paragraph on page 27 (lines 20-26), lines 1-5 on page 28:

FIG.9Bis a flow-chart illustration showing this embodiment of determining when to

exit WALL-FOLLOWING(WF) behavior. The robotfirst determines the minimum distance

to follow the wall (din) and the maximum distance to follow the wall (dmax). While in wall

(or obstacle) following mode, the control system tracks the distance the robot hastraveled in

that mode (dwr). If dwr is greater than dmax(step 350), then the robot exits wall-following

mode(step 380). If, however, dwe is less than dmax(step 350) and dweis less than dmax

dmin(step 360), the robot remainsin wall-following mode(step 385). If dwr is greater than

dmin(step 360) and an obstacle is encountered (step 370), the robot exits wall-following mode

(step 380).

Amendmentto last paragraph on page 30 (lines 19-26), lines 1-5 on page 31:

In a preferred embodiment, the method of performing the room cleaning behavioris a

BOUNCEbehavior in combination with the STRAIGHT LINEbehavior. 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 continuesto travel. A

sample movementpath is shown in FIG. 11 as line 48.

Amendmentto "(ii) Situation 2" paragraph on page 35 (lines 3-26), lines 1-2 on

page 36:

(il) Situation 2. (a) Whenthe brushstall rate rises above a high threshold

andthe slopeis positive, the robot turns off the brush for 13 seconds and performs

large panic turn behaviors at 1,3 4, and 7 seconds. At the end of the 13 seconds, the

brush is turned back on. (b) Whenthedrive stall rate rises above a medium threshold

and theslope is positive, the robot performslarge panic turn behaviors continuously.

(c) Whenthedrive stall rate rises above a high threshold, the robot turnsoff all of the
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motors for 15 seconds. Atthe end of the 15 seconds, the motors are turned back on.

(d) When the bumperofthe robot is held in constantly for 5 seconds(as in a side

wedgingsituation), the robot performsa large panic turn behavior. It repeats the panic

turn behavior every 5 seconds until the bumperis released. (e¢) Whenthe robot has

gotten no bumpsfora distance of 20 feet, it assumesthat it might be stuck with its

wheels spinning. Tofreeitself, it performsa spiral. If has still not gotten a bump for

10 feet after the end ofthe spiral, performs a large panic turn behavior. It continues

this every 10 feet until it gets a bump.

Amendmentto last paragraph on page 37 (lines 19-26), lines 1-9 on page 38:

If, however,the rate is above 2400 (step 410) and the slopeis positive (step 412), the

robot will run a special set of escape behaviors, shown in FIG. 12B. In a preferred

embodiment, the brush motorwill 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 prefermed performed at 1 second (step 445), 4 seconds(step 450) and 7

seconds (step 455) since the brush shut off. The control system thenrestarts 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 ceasesall operation (step 437). In

addition, the robot may take additional actions whencertain stalls are detected, such as

limiting the voltage to the motor to prevent damage to the motor.
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Amendments to the Drawings

FIG. 1A: Added reference numeral "2" and lead line.

FIG.3: Added reference numerals "12", "13", "14", "16", "21", "22", "23", and "33"

and correspondingleadlines.

FIG. 6C: Added reference numeral "10" and lead line.

FIG. 9B: Deleted reference character "Dwr" and substituted therefor reference character

"“dwe" in blocks 350 and 360.

FIG. 12B: 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 wherebysaid robottravels

adjacent to an obstacle, and a bounce mode wherebythe robottravels 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 whichthe control

system is configured to return to said spot-coverage modeafter a predeterminedtraveling

distance.

5. (Currently Amended) A mobile robot according to claim 2 in which the control

system is configured to return to said spot-coverage modeafter 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 said spot-coverage modeif 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 comprisesa 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 comprisesalternating between decreasing the turning radius of the robot as a

function of distance traveled such that the robot turns teward-said towards the obstacle until

the obstacle detection sensor detects an the obstacle, and decreasing the turning radius of the

robot as a function of distance traveled such that the robot turns away from said the obstacle

until the obstacle detection system no longer detects an the obstacle.

10. (Currently 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. (Currently Amended) The mobile robot according to claim 10, whereby the robot

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

said means for moving;

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

modes, said plurality of operational modes comprising: an obstacle following mode whereby

said robottravels adjacent to an obstacle, and a bounce mode wherebythe robottravels

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

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

modeafter a predetermined numberofsensorinteractions.

14. (Original) A mobile robot according to claim 13, wherein said predetermined

numberof sensor interactions is randomly determined.

15. (Original) A mobile robot according to claim 13, wherein said predetermined

numberof 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 modeafter 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 uponeither 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 robotaccordingte-claim3,furthercomprising:

(a)meansfor 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

(d)said control system is configured to operate the robotin a plurality of operational

modes,said plurality of operational modes including an obstacle following mode wherein the

robottravels adjacent to an obstacle, and a bounce mode wherein the robottravels

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

modeafter a predetermined numberofsensor interactions; and

(f) a meansfor determining the a level ofclutter associated with the surface over which

the robot moves.

22. (Original) A mobile robot according to claim 21, wherein said meansfor

determining thelevel of clutter comprises tracking the numberofinteractions with obstacles

overtime.

23. (Original) A mobile robot according to claim 22, further comprising a meansfor

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. (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:aecerdingte-claim3,

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

(b)an obstacle detection sensor; and

10 Silver Star Exhibit 1002 - 346



Silver Star Exhibit 1002 - 347

(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 robotin a plurality of operational

modes, said plurality of operational modes including an obstacle following mode wherein the

robottravels 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

modeafter a predetermined numberof sensor interactions; and further

(f) wherein the control system alternates between said operational modes based

upona 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 behavioris

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 comprisesa 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 behavioris

triggered by the rate of a motorstall event.

31. (Original) A mobile robot according to claim 30, wherein said escape behavioris

triggered by an increasein said rate of a motorstall event.

32. (Original) A mobile robot according to claim 28, wherein said escape behavioris

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 behavioris

triggered by a lack of sensor input.

35. (Original) A mobile robot according to claim 13, further comprisingacliff

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, wherebysaid robotutilizes 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 stepsof:

moving in a spiral running motion;

b. discontinuing said spiral running motion after the earlier of sensing and

an obstacle or traveling a predetermined distance;

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

detected;

d. turning and running along said the 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.
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38. (Original) The mobile-robot steering method accordingto claim 37, further

comprising the step of repeating the spiral running motionafter a predetermined

numberof sensorevents.

39. (Original)|The mobile-robot steering method according to claim 37, whereby the

robot runsalongsaid obstacle for at least a minimum distancebutless than a maximum

distance.

40. (Original) The mobile-robot steering method according to claim 39,

wherebysaid obstacle sensor comprises an IR sensorable to detect said boundary.

41. (Original) The mobile-robot steering method according to claim 40,

wherebysaid obstacle sensor further comprisesa tactile sensor.
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REMARKS

The Office Action mailed September 3, 2003 cites U.S. 5,204,814 (“Noonan”) and

6,076,025 ("Ueno") as basesfor rejectionsof the claims. See Section 5 of the Office Action.

To advancethe discussion of the claims, a synopsis ofNoonan and Uenofollows.

Noonan: This patent discloses an automatic, self-propelled lawn mowerthat employs

following an undergroundguidepath; and (3) navigating by sensing actualundergroundpath

references (emphasis added). Col. 3, lines 59-63. Noonan's lawn mowerthusoperates 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 mowerfollows a guide

path (1, 2, 3, or 7) of wire or metal tape buried in a groovein the lawn. The navigation

control system of the mower guides the moweralongthe 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 mowerthat follows predetermined paths, not a control system

configured to operate the robot in a combination of multiple operational modes, as in the

claimsof the present invention.

Ueno: This patent discloses a mobile robot that operates using a specified sequence of

spiral/"random"running. Col. 6, lines16-18. The specified sequence consistsof: (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 runningstraight forward, once a boundary is remotely detected; (3)

repeating the random pattern running motion a predetermined numberof 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 numberof times N. There-initiated spiral pattern running motionis

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.

Uenospecifically teaches that the random pattern running motionis run a

predetermined numberoftimes N before the spiral pattern running motionis re-initiated.

Uenofurther specifically teaches that the spiral pattern running motionis 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) mustset 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 sequenceofoperation, including

predeterminedspiral and "random" movement. Uenodoesnotteach 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: Uenoteachesa devices having only two

movement modes,not three as in the present claims. Moreover, in Noonan, the movement

modeis entirely predetermined by a map or guide path, muchlike 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,independentclaim 1, for example,is directed to a mobile robot

system that has a combination of three operational modes-- spot, follow and bounce/random.

It is the combination ofall three modes -- a combinationthat is not taught or suggested by

either Ueno or Noonan -- that allows the claimed robot to outperform Uenoin 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 Uenoteachesor 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, cannotbe said to be analogousin any wayto the claimed invention,

since Noonan simply travels along its pre-set pathways. And Uenoteaches,at best, only two

of the three specific modes claimedin the present application for patent.
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