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LISTING OF CHALLENGED CLAIMS

U.S. Patent No11005,191B2

Claim 1

1[pre] A self-propelled pool cleaner for cleaningpds from a submerged
surface of a swimming pool, comprising:

1[a] a. a vehicle body;

1[b] b. means for moving the vehicle body withie swimming pool;

1[c] c. a filter configured to retain debris colied from the submerged
surface;

1[d] d. at least one camera positioned on or irbthady for capturing an
image of at least a first portion of the submergedace; and

1[e][i] e. a controller (i) positioned on or in thedy,

1[e][ii] (ii) in electronic communication with that least one camera, and

1[e]liii] (iif) configured to generate, in respontethe captured image, at
least one control signal to cause movement of duy vithin the swimming
pool to, or away from, the first portion of the sudrged surface.

Claim 2

2[pre] A system for cleaning debris from a submdrgarface of a
swimming pool, comprising:

2[a][i] a. a self-propelled pool cleaner comprising

2[a][ii] i. a vehicle body;

2[a]liii] ii. means for moving the vehicle body wih the swimming pool;

- v -
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2[a][iv] iii. at least one camera positioned onmthe body for capturing
an image of at least a first portion of the subradrgurface; and

2[a][v] iv. a controller (i) positioned on or inglbody,

2[a][vi] (ii) in electronic communication with th&t least one camera, and

2[a][vii] (iii) configured to generate, in responethe captured image, at
least one control signal to cause movement of duy lvithin the swimming
pool to, or away from, the first portion of the sudrged surface; and

2[b] b. a filter configured to retain debris colled from the submerged
surface by the self-propelled pool cleaner.

Claim 3

3[pre] A system for cleaning debris from a submdrgarface of a
swimming pool, comprising:

3[a][i] a. a self-propelled pool cleaner comprising

3[a][ii] i. a vehicle body;

3[a]iii] ii. means for moving the vehicle body Wih the swimming pool;

3[a][iv] iii. a filter configured to retain debrisollected from the
submerged surface;

3[a][v] iv. at least one camera positioned on athi& body for capturing an
image of at least a first portion of the submergdace; and

3[b][i] b. a controller (i) in electronic communittan with the at least one
camera and

3[b][ii] (ii) configured to generate, in respongethe captured image, at
least one control signal to cause movement of tuy vithin the swimming
pool to, or away from, the first portion of the sudrged surface.
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l. INTRODUCTION

Petitioner requestsater partes review“IPR”) of Claims 1-3 (“Challenged
Claims”) of U.S. Patent No. 11,003,191 B2 ("191td#d,” EX1001).

I IPR Requirements
A. Standing

The '191 Patent is available for IPR, and Petitrasenot barred or estopped
from requesting IPR.

B. Challenged claims and relief requested

Petitioner respectfully requests cancellation @@k 1-3 under 35 U.S.C.
§103.

1. Prior art

Petitioner relies on Exhibits listed in the Tabfeeahibits and declaration of
Dr. Jason Janét, (EX1003, “Janét”). Specific irdigffigrounds are listed in the
table below, where all the references are priouadger pre-AlA 35 U.S.C. 8102(b)

or AlA 35 U.S.C. §102(a)(1).
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ggolljrgi:%nl%‘g Claims Prior Art
1A 1-2 Durvasula and Fu-007
1B 3 Durvasula
2A 1-2 Cui and Fu-007
2B 3 Cui
3 1-3 Knoll
4 1-3 Renaud

. 191 Patent

A. Overview

The '191 Patent describes a pool system that wasma-based image
analysis to detect pool conditions and generatg@omsponses. EX1001,
Abstract.

Claims 1-3 of the '191 Patent are directed to padpelled pool cleaner or
systems. EX1001, 10:50-12:16.

As illustrated in FIG. 1 (annotated below), thetegsincludesamera32
positioned to capture images of a swimming poola22) that analyzes
the images and generates control responses foatoea pool cleaning

equipment. EX1001, 2:61-5:7.
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The system includes a cleaning device (vehicles3llwstrated in FIG. 1
(annotated above)),caive systemsuch as one or more propulsion devices or
drives, e.g. toothed track drive 900 in FIG. 10n@ated below), coupled to the
vehicle for moving the vehicle, and cleaning equepitn(e.g./ ). EX1001,
3:4-43; 10:8-27. Cameras 32 capture video or imagédse pool, and controller 42
analyzes the images to determine the cleanlinesslwherged pool surfaces and
generates control signals to adjust the operatimeluicle 30. EX1001, 3:44-5:7;

8:24-9:56.

Fe. 10
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As illustrated in FIG. 9 (annotated belowpntroller 42 is located intry
station 246o0utside pool 22, is in electronic communicatiothvziameras 32 and
is configured to generate control signals to camseement of/ehicle 830

EX1001, 9:57-10:7. These control signals are traiasdifrom dry station 246 to

vehicle 8301d.
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B. Prosecution History

The '191 Patent issued from U.S. Application 16/9%9 (“'750

Application”). EX1001, field (21). The '750 Applitan purported to claim



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

priority, through a series of continuation apphoas, to U.S. Application No.
13/545,918 (“'918 Application”) filed on July 10022. EX1001, field (63).

Original Claims 1-19 of the 750 Application werepies of claims from an
earlier Application No. 15/973,983 in the priortgain, issued as U.S. Patent No.
10,338,599 (“'599 Patent”YCompareEX1002 at 17-19vith EX1012 at 24-26.
Applicant concurrently filed a preliminary amendrheancelling original Claims
1-19 and adding new independent Claims 20-22. EX100.40-41.

During the original examination, no prior art ré¢jens were raised against
Claims 20-22. The sole issue raised was a nontstgtdouble patenting rejection
that was overcome via a terminal disclaimeér, 64-72, 114-116. Claims 20-22
were issued as Claims 1-3 of the '191 Patent128-136. In the Notice of
Allowability, the Examiner indicated that the redaces of record fail to disclose
the features regarding the controllier., 132-136.

Fu-007 (EX1007), used in this Petition, was citedm Information
Disclosure Statement (IDS) (EX1002, pp.56, 96)vsas not used as a basis for
claim rejections or otherwise discussed duringattusecution. Fu-007’s use in this
Petition is not cumulative, because Fu-007 is Umsd in combination with other
references and the Examiner lacked expert testimeggrding the use of Fu-007

in combination with other references.
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C. 191 PATENT'S PRIORITY DATE

The Board can consider the challenged claims’ pyiciate.See Parus
Holdings, Inc. v. Google LLT0 F.4th 1365, 1373-74 (Fed. Cir. 202Bivior
UK Ltd. v. Reddy’s Labs. S,A8 F.4th 1323, 1328-30 (Fed. Cir. 2021). A ptjori
claim to an earlier application is valid only iktkarlier applicationnter alia,
provides description for the claims pursuant t&J35.C. 8112(a) (or pre-AlA 35
U.S.C. 8112, first paragraph) under 35 U.S.C. 8P20us 70 F.4th at 1373-74;
Anascape, Ltd. v. Nintendo of Am., Jr@1 F.3d 1333, 1334-35 (Fed. Cir. 2010).
The '191 Patent claims priority through a seriepuifported continuation
applications to the '918 Application filed on Jul9, 2012 as shown by the patent

family tree below:



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

Pat. No. 9,388,595
App. No. 13/545,918
Filed: 07/10/2012
Issued: 07/12/2016

|
CON

A 4
Pat. No. 9,995,051
App. No.15/207,065
Filed 07/11/2016
Issued: 06/12/2018

|
CON
A 4

Pat. No. 10,338,599
App. No. 15/973,983
Filed: 05/08/2018
Issued: 07/02/2019

I
CON

A 4
Pat. No. 10,739,785

App. No. 16/416,840
Filed: 05/20/2019
Issued: 08/11/2020

CON
v
Pat. No. 11,003,191
App. No. 16/919,750
Filed 07/02/2020
Issued :05/11/2021

Therefore, the priority chain of the '191 Paterdlirdes the '918
Application, filed on July 10, 2012, which predatles March 16, 2013 effective
date of the America Invents Act (AlIA) and is sulbjecpre-AlA 35 U.S.C. 88102-
103, and the remaining earlier applications, fadier the AIA effective date,

which are subject to AIA 35 U.S.C. 88102-103, gsl@xed below.

-7 -
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The '191 Patent includes three independent ClawBsTaking Claim 1 as
representative, Claim 1 recites “a controllep@gitioned on or in the body and
“(ii) configured to generatan response to the captured imageat least one
control signal tacause movement of the bodwithin the swimming pool to, or
away from, the first portion of the submerged surfaééd’, 10:60, 62-65. Claim 2
recites the above-quoted limitations (i) and (ld)., 11:8, 10-14. Claim 3 recites
the above-quoted limitation (iii)d., 12:11-15.

As explained below, none of the above-quoted litioites in Claims 1-3
were disclosed as part of the specification of #i8 Application as originally
filed.

35 U.S.C. 8120 requires an invention claimed iaterlfiled application be
“disclosed in the manner provided by section 118§t)er than the requirement to
disclose the best mode) in an application previofied in the United States,” in
order to have the benefit of priority of the earfikeed application. As such, the
disclosure in the earlier filed application mustetieoth the written description

and enablement requirements under 35 U.S.C. §1iP@gclosing the invention

L All bold, italic, or colored emphases are added by Petitionersintbgrwise

specified.
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claimed in the later filed applicatio@hiron Corp. v. Genentech, In@63 F.3d
1247, 1253 (Fed. Cir. 2004).

Under the written description requirement in 35.8.8112(a), the
specification must “reasonably convey[] to thesami that the inventor had
possession at that time of the later claimed stibpatter.”Vas-Cath Inc. v.
Mahurkar, 935 F.2d 1555, 1563 (Fed Cir. 1991). The speatibc demonstrates
such possession by describing the claimed invemtiwhall of its limitations.

Ariad Pharms., Inc. v. Eli Lilly & C9.598 F.3d 1336, 1352 (Fed. Cir. 2010) (en
banc) €iting Lockwood v. Am. Airlines, Incl07 F.3d 1565, 1572 (Fed. Cir. 1997)
(“One shows that one is ‘in possession’ of the mii by describing the
invention, with all its claimed limitations, notatwhich makes it obvious.”)).

As explained below, the '918 Application does natvde a written
description for each and every feature of Clain®di-the '191 Patent.
Accordingly, under 35 U.S.C. 8120, Claims 1-3 @ th91 Patent are not entitled
to the benefit of the July 10, 2012 filing datetlod '918 Application.

Moreover, because the '918 Application containglisclosure of the above-
identified claim limitations, the specification alfails to satisfy the enablement
requirement under 35 U.S.C. 8112(a) for Claims 1t3s the specification, not
the knowledge of one skilled in the art, that neigiply the novel aspects of an

invention in order to constitute adequate enableérh&@enentech, Inc. v. Novo

-9-
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Nordisk A/$108 F.3d 1361, 1366 (Fed. Cir. 1997). Where eas,lthe
specification is entirely silent as to the aboveniified claim limitations as
explained below—including features of the controiteentified as absent from the
prior art of record in the Notice of AllowabilitfgX1002, pp.132-136)—it
necessarily fails to teach a skilled artisan homake and use an invention
encompassing those features, and the knowleddellefisartisans cannot fill this
void. This provides an independent basis under 3@ §120 for concluding that
Claims 1-3 are not entitled to the benefit of thly 10, 2012 filing date of the '918
Application.

Each of Claims 1-3 is entitled to a priority dateghe priority chain after
the '918 Application and can be no earlier thaly 1dl, 2016, the filing date of
the '918 Application’s next immediate child apphlica No. 15/207,065. EX1013,
field (22). Each of Claims 1-3 is subject to AIA B5S.C. §8102-103.

1. The 918 Application does not disclose “a
controller...positioned on or in the body”

The 918 Application fails to describe “a contrallepositioned on or in the
body,” as recited in Claim 1 and similarly reciiadClaim 2 of the '191 Patent.
Janet, 1181-86.

The '918 Application, however, consistently desesib-in its specification,

drawings, and claims—that the controller is locatatkide the poo] physically

-10 -
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remote from the vehicle body submerged inside the pobé Gontroller is not
submerged, not collocated with the vehicle, andsdu travel with the vehicle; it
Is connected to the vehicle only through a wiredviveless communication link.
EX1011, pp.23-28, 32. Therefore, in the '918 Apation, the disclosed controller
Is physically separated and remote from the vehicland does not describe that
its controller ison or in the vehicle body which is inside the pool.

Specifically, FIG. 1 of the '918 Application (anabdéd below) illustrates an
embodiment whereontroller 42 is located outside pool 22 and remote from

) EX1011, p.38; Janét, 182.
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% 32
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FIGS. 2, 4, and 9 (annotated below) show embodisneherecontroller 42
Is part of ; and/orportable electronic device 464located
outside pool 22 and remote from JEX1011, pp.24-25, 27-28, 32, 34,

38, 40; Janét, 183.

-11 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

pool -, '

o AR 55 1 58

3 N ¢

- — »-f &m@gx B [l
‘.“"’\\"4;,{”":33 ) o, 4‘,“&? \\r %é

“/ . ; N A *3§g} s

e s
POOL om0 s i it
g

g
!

o
T
g
.
Pt

N

-12 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

é?é §54
B 4 M OF )
" el \} ...............
464 \\ W,“.\..J‘" 15
.. ,,,:r E ; 4
TR
248
w‘;
?3‘
i
831

HG 9

FIGS. 3 and 5 (annotated below) show embodimengedoniroller 42 is

R 903

part ofremoteserver 254/554located outside pool 22 and remote fromicle
30. EX1011, pp. 26, 28-29, 32, 35, 38-8%ntroller 42 transmits control signals

to the vehicle througtiry station 246 across .1d. Other parts of

-13 -
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the '918 Application also disclose its controllsraxemote component from the
vehicle and as beirigcated outside the poo(e.g., as part of a dry station, a
portable electronic device, or a remote serv8ge, e.g EX1011, pp. 38-40

(FIGS. 1-5, 9), 21-29, 32-33 (descriptions of FIGS, 9); Janét, 184.
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Accordingly, the '918 Application repeatedly debes and depicts its
controller as aemote component from the vehicle and as bdowated outside
the pool (e.qg., as part of a dry station, a portable eb@itrdevice, or a remote
server), communicating with the vehicle over a meknand/or through a dry
station.See, e.g. EX1011, pp. 38-40 (FIGS. 1-5, 9), 21-29, 32-3ésiptions of
FIGS. 1-5, 9, Claims 2-4, 10); Janét, 185. The 'ApBlication does not describe
or suggest any alternative controller configuratsurch as positioning the
controller on or in the vehicle body. Janét, §85.

The written description requirement mandates ttia Specification must
show the inventor actually invented the inventitmmed.” Ariad Pharms,. 598
F.3d at 1351. “One shows that one is ‘in possessiathe invention by describing
the invention, with all its claimed limitations, tihat which makes it obvious.”
Lockwood 107 F.3d at 1572. Here, the '918 Application doaisprovide written
description support for the claimed limitation af Controller...positioned on or in
the body” and further fails to meet the enablemnmequirement for the claimed
limitation under 35 U.S.C. 8120. Accordingly, @ 1-2 of the '191 Patent are

not entitled to the July 10, 2012 filing date o& tB18 Application. Janét, 86.

- 15 -
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2. The '918 Application does not disclose “caus[ing] mvement

of the body...away from...the first portion of the
submerged surface”

Independently, the '918 Application fails to deberthat its controller is
configured to “generate, in response to the cagtumage, at least one control
signal to cause movement of the bodgway from..the first portion of the
submerged surface,” as recited in Claim 1 and anfgirecited in Claims 2-3 of
the 191 Patent. Janét, 187.

The '918 Application describes controller 42 getiagacontrol signals, in
response to images captured by camera 32, towvs&biie 30to or towards
portions of the pool requiring cleaning or re-cliegn Janét, 188. For example,
the '918 Application discloses that “[u]pon idegtifg a missed spot, controller 42

utilizes signals from camera 3@ steer vehicle 32 [sic] cover such missed

portions of surfaces 26, 28.” EX1011, p.24. The '918 Apglion further discloses

that “controller 42 uses signals from camerago3&eer vehicle 34 [sic] such

areas to re-cleansuch portions until such portions have been satisfily

cleaned.’ld.; see also id.p.25 (“causing controller 42 to generate cordighals

using signals from camera 82 steer vehicle 30 back to such identified portiasn

where such portions may be cleaned”), pp.31-32nffodler 42 generates control
signals steering vehicle 30 to re-clean portiongaafl 22, such as portions 6387;

“As illustrated in FIG. 8, different portions 638mbe visibly distinguished from

-16 -
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one another through color, text or markings indicpaeither differences in the
cleanliness of such portions 638 or indicatinged#ht recommended cleaning
strategies or approaches that may be selectegbysan using input 466 when

vehicle 30 is steered back to such portions 638 fog-cleaning using signals

from camera 32”"). In each above description, the '918 Applicatadescribes

steering vehicle 30 to or towards a portion of @for cleaning. Janét, 188.

The '918 Application’s disclosure of image-basedtonl signals is limited
to directing vehicle 30 toward areas requiring cieg. EX1011, pp.24-25, 31-32.
Notably absent is any disclosure of generatingrdrobsignal, in response to a
captured image of a portion of the submerged seyfiaccause the vehicle to move
awayfrom the portion. Janét, 189.

The '918 Application’s image-driven control is stieg the vehicléo
missed/insufficiently cleaned areas. EX1011, p22431-33; Janét, 190.

Indeed, the '918 Application does not provide \erntdescription support for
the claimed limitation of the controller configurem“generate, in response to the
captured image, at least one control signal toecausvement of the bodyaway
from...the first portion of the submerged surface,” amdfer fails to meet the
enablement requirement for the claimed limitatioder 35 U.S.C. §120.
Accordingly, Claims 1-3 of the '191 Patent are eotitled to the July 10, 2012

filing date of the '918 Application. Janét, 91.

-17 -
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In sum, because the '918 Application lacks writescription support, and
fails to meet the enablement requirement in itsldsire, for the claimed
limitations “on or in the body” in Claims 1-2 andway from” in Claims 1-3 of
the '191 Patent, Claims 1-3 are not entitled todinlg 10, 2012 filing date of
the '918 Application. Janét, 192. Instead, Clair&df the '191 Patent are entitled
to a priority date no earlier than the filing dafe¢he next application in the
chain—July 11, 2016 for Application No. 15/207,088.; EX1013, field (22).

D. Level of Ordinary Skill

For the purposes of this Petition, a person ofrandi skill in the art
(POSITA) would have had a bachelor’s degree intetat engineering,
mechanical engineering, physics, or computer erging, with at least two years’
experience in autonomous camera-based roboticiopagpstems. Janét, 130.

E. Claim Construction

For determining invalidity in this Petition, Petitier believes no
constructions are necessary except for the meassfphction (MPF) limitation

“means for moving the vehicle body” in Claims 1-3.

2 Petitioner reserves the right to challenge Pa@emter’s entitlement to the July

11, 2016 filing date of App. No. 15/207,065 (ang &ter-claimed priority).
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When a claim limitation uses “means” or “module'tiaecites an associated
function, the limitation is presumably an MPF teaind be construed as such to
cover the corresponding structure, material, as described in the specification
and equivalents theredee35 U.S.C. § 112(f) or TWIPEP 821817TriMed, Inc.

v. Stryker Corp.514 F.3d 1256, 1259-60 (Fed. Cir. 2008).

Claims 1-3 each recite a claim limitation in forft‘ameans for moving..”
and recites a claimed function of “moving the véhigody within the swimming
pool.” EX1001, 10:50-12:16; Janét, 1193-95. Theesponding structure
described in the specification of the '191 Patantudes wheels, rollers, tracks, or
other surface contacting members powered by a naoidthe like, a toothed track
drive that provides traction and propulsion forieéh or a vacuum or liquid jet.
EX1001, 3:31-43, 10:12-14, FIGS. 9-10; Janét, 795.

The above-described structures in the specificaifdhe '191 Patent are the

corresponding structures for the “means for movireggvehicle body.” Janét, 196.
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V. INVALIDITY GROUNDS

A. Ground 1A: Claims 1-2 Are Unpatentable over Durvasia and
Fu-007.

1. Durvasula

Durvasula (EX1014) is U.S. Patent Application Pcétiion No.
US20140015959A1 of Patent Owner’s '918 Applicatilbat was published on
January 16, 2014. Durvasula is prior art under B%AU.S.C. 8102(a)(1) and is not
subject to exceptions under AIA 35 U.S.C. 8102(03fid pre-AlA 35 U.S.C.
§102(b).Seeslll.C; Janét, 197.

Durvasula discloses a pool cleaning system andagcsitechnical features
that are identical or similar to those of the 'IBdtent and is analogous art with

respect to Claims 1-3 of the '191 Patent. Jané, 19
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2. Fu-007

Fu-007 (EX1007) discloses an underwater cleanibgtrfor swimming
pools using camera-based control. Fu-007, Abstpac8-10, 14-16, Claims 1, 4.
Fu-007 is analogue art with respect to the sulmpetter of Claims 1-3 of the 191
Patent. Janét, 1199-100.

Fu-007’s robot includes a control system with ati@@mprocessing unit
(controller) housed inontrol system enclosure 8Fu-007, pp.8-9, 12-14, Claim 4,

FIGS. 1-2 (annotated below).

o e

GoR W —

< ®,

FIG. 1 FIG. 2

Control system enclosure 8 is housed within a sedilee control
enclosure, which is “installed on and fixed to thierior of therobot main shell
19...to sealingly enclose the control system comptsiemd has “waterproof

properties.” Fu-007, pp.8-9, 12-14, Claim 4, FIGadAnotated below).
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18

20

21
22

FIG. 4
Fu-007’s robot also includesonitoring camera 2*“installed on two front
panels of theobot main shell 19 and connected to the=ntral processing unit
via . Fu-007, pp.8-9, 12-14, Claim 4, FIGS. 1, 4, 6

(annotated).
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Fu-007’s central processing unit generates costigolals based on images
from monitoring camera 2—the robot “determineseanliness level of the bottom
of the swimming pool by comparing the image(s) wité threshold, and plans a
cleaning movement...to complete the cleaning task-007, p.10, 14-16, Claim 7.
Fu-007’'s robot may operate “powered by the batbery,” enabling untethered
operation. Fu-007, pp.8-10, 12-14, Claims 4-5.

3. Motivation to Combine

Both Durvasula and Fu-007 disclose underwater olgambots for
swimming pools using camera-based control, and satight to improve systems.

Durvasula describes vehicle 30 as “an automateckpaivdevice” that
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autonomously cleans pool surfaces. Durvasula, [P&LA007 similarly describes
an underwater cleaning robot that can “help and egplace humans to
autonomously complete underwater cleaning work-084d, p.11. A POSITA
would have been motivated to combine the compleangréachings of Durvasula
and Fu-007 to achieve improved systems. Janét, {105

A POSITA would have recognized that the teachingSurvasula and Fu-
007 are directed to the same pool cleaning techiredd and provide similar
technical solutions to address similar technicgsliés. Janét, 1106. Specifically,
both use a controller to generate, in responsapituced images, control signals to
cause movement of the pool cleaning body withinsthienming poolCompare
Durvasula, [0020], [0022]-[0023}yith Fu-007, pp.10, 14-16, Claims 4, 7.
Accordingly, a POSITA would have investigated teehinical teachings in both to
seek guidance when designing a pool cleaning systanet, 1106.

Durvasula teaches placing the controller outsieeptbol in a tethered
configuration, or a remote server or portable eteat device (PED) in a wireless
configuration (Durvasula, [0013]-[0039], [0045]-@&), FIGS. 1-5, 9, Claims 2-4,
10). Fu-007 teaches placing its controller witlna tleaning vehicle in a sealed
drive control enclosure. Fu-007, pp.8-9, 12-14jGla. A POSITA would have
been motivated to modify Durvasula by substitufihgvasula’s external

controller with Fu-007’s onboard controller struetdior the following reasons.
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First, a POSITA would have been guided by Durvaanld Fu-007 to make
such combination to advance Durvasula’s goal afraarnous pool cleaning by
eliminating physical dependencies on external stftecture. Janét, 1108.
Durvasula’s reliance on an external controller satder constrains autonomy by
limiting range and often requiring human interventto manage cable
entanglementdd. Fu-007 teaches that moving the architecture onbear
specifically positioning the controller, camera geation, and power source within
the body—allows the robot to operate autonomouslyO07, p.11. A POSITA
would have recognized that by integrating Fu-O@rniboard controller, the
modified system would have enhanced autonomoustpes—generating control
signals onboard to plan paths and complete cledaslg without requiring human
supervision or corresponding data transmission é&tvthe underwater cleaner
and an external controller. Cui, pp.5-6; Janét8fA@lditionally, removing the
external tether would allow the vehicle to navigagely without cable constraints.
Id.

Second, a POSITA would have been motivated to atigptmodification to
further improve the safety of Durvasula’s systeamél, 1109. Durvasula discloses
a tethered configuration that transmits both cdmsignals and power to the
vehicle through an external cable. Durvasula, [Q0BEs>.9;see also id.[0025]

(“dry station 46 further provides electrical povievehicle 30 in a wired
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fashion”), [0029] (“dry station 246 further provslpart of vehicle 30 across a
wired cable or wired connection”). A POSITA wouldve recognized that tethered
systems introduce safety risks by requiring a ptat®lectrical connection
between shore-side components and the submergatec]ereating potential
pathways for electrical leakage. Janét, 1109. AIPA@Svould have further
recognized that this risk is exacerbated in swinghpaol environments, where
dissolved chemicals increase water conductivity thng the potential for
electrical current to reach pool users. Janét, §109

Fu-007 teaches a safer architecture that eliminthgeexternal tether,
including the power cable. Fu-007 discloses a &#drive control enclosure”
with “waterproof properties” that houses the coligroentirely inside the robot,
and a “rechargeable battery box” that allows thetdo operate “without using
the signal relay and cable manager 28 and thelsagilgpower cable 33.” Fu-007,
pp.8-9, 12-14, Claim 4. A POSITA would have beertivaded to replace
Durvasula’s tethered controller configuration with-007’s onboard, sealed,
battery-powered architecture, because this modificavould have eliminated the
need for external cables entering the water—inalgigiower cables—thereby
removing the primary pathway for electrical leakage enhancing the overall

safety. Janét, 7110.
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A POSITA would have had a reasonable expectati@uotess in making
this combination, because positioning the contratethe vehicle body was a
well-known design choice in autonomous pool clegmobots See, e.g.Fu-007,
pp.8-10.See alsdnoll, [0007], [0027]-[0028], FIG.1 (showing cootrunit 11
inside the vehicle, as explained in 88IV.E.1-IV ERenaud (EX1015), [0008]-
[0009], [0029]-[0030] (disclosing a processing aevimicroprocessor inside the
cleaner, as explained in 88IV.F.1-IV.F.2); Jan&f, ] Additionally, Fu-007’s
onboard controller is already configured to exeaui&ge-based cleaning tasks
similar to Durvasula’s—analyzing captured images generating drive signals to
control the vehicle’s movement. Fu-007, pp.8-16164A POSITA would have
reasonably expected that Fu-007’s controller wamiglement Durvasula’s
specific control logic (Durvasula, [0020], [0022]623]), thereby yielding
predictable results. Janét, 111.

4.  Claim 1 Unpatentable over Durvasula and Fu-007

Durvasula and Fu-007 render Claim 1 obvious. J&19@t]12-136.
a. 1[pre] “A self-propelled pool cleaner for cleaning

debris from a submerged surface of a swimming pool,
comprising”

Durvasula discloses or suggests 1[pre]. Janét3f116.
Durvasula discloses a “pool cleaner” by disclosangpol cleaning vehicle as

part of a pool cleaning system. Durvasula, FIG$0&nd [0002]-[0012].
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Durvasula describes\/ehicle 30comprises an automated powered device
configured taravel adjacent to submerged or water containing staces of
pool 20...while cleaning such surfacesand “[v]ehicle 830comprises a robotic
or automategbool cleaning device..to systematicallglean surfaces of pooR2.”
Durvasula, [0014], [0046], FIGS. 1, 9 (annotatelbi; see alsad., [0031],

[0045], Abstract, Claims 1, 17; Janét, 1114.

H §2 H H A G 2%
32‘»-;,} " ,
9 ¢ "
S L
! - "
\\5}} 353 pool E J
A6 1 | WL
554
)
RS
;
v_,..—“"i"-\»
{&‘\“ M_/B‘?ﬁﬁ
42 ....... T ?&6
1 [
. i Bl
G-n
333
pool |{%#
k6.9

- 28 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

Durvasula discloses its pool cleaning vehicle &seH-propelled” pool
cleaner: “[v]ehicle 30 comprises antomated powereddevice,” “includes one or
more propulsion mechanisms” to “move along the serdged surfaces of pool 22,”
and Is configured to generate control signals for rshee

" Durvasula, [0014], [0016], [0022], FIG. 1 (anat#d above)see alsad.,
[0023], [0026], [0030]-[0031], [0034], FIGS. 2-10anét, 1115.

Durvasula discloses its pool cleaning vehicle 3@ psol cleaner “cleaning
debris from a submerged surface of a swimming p&#e, e.g.Durvasula,

[0014] (“[V]ehicle 30 may include vacuum or suctidavices, a liquid circulation
system and a filteto draw debris, such as bacterial growth or plant growth, from
such pool surfaces, wherein the drawn liquid comgi such residue or foreign
matter is filteredo collect the debris”); see alsad. [0015]-[0016], [0046], FIGS.

9-10 (annotated below)).
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b. 1[a] “a. a vehicle body”

Durvasula discloses or suggests 1[a]. Janét, 191&7-
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Durvasula discloses vehicle 30/830 as a vehiclg bodrvasula, [0014]-
[0015], [0046], Claims 1, 17, FIGS. 1 (annotatetbis, 2-5, 9 (annotated below),
10. A POSITA would have understood vehicle 30/884 travels within the pool

is the claimed “vehicle body.” Janét, 118.
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C. 1[b] “b. means for moving the vehicle body within he
swimming pool”

Durvasula discloses or suggests 1[b]. Janét, 11219-

The format and content of 1[b] evokes claim intetation under AIA 35
U.S.C. 8112(f), or pre-AlA 35 U.S.C. §8118. As explained in 8lII.E, the recited
function for the claimed “means for” is “moving thiehicle body within the
swimming pool,” and the corresponding structurdudes “wheels, rollers, tracks,
or other surface contacting members powered bytamfi&X1001, 3:31-43,
10:12-14, FIGS. 9-10; Janét, 1120.

Durvasula discloses identical functionality andresponding structure
disclosed in the 191 Patent. Janét, {Rinction: see, e.g.Durvasula, [0014]
(“[v]ehicle 30 comprises an automated powered deeanfigured tdravel
adjacent to submerged or water containing surfatpeol 20”); see alsad.,
Abstract, [0016], [0023], Claims 1, 17, FIGS. 9-8xucture: see, e.gid., [0016]
(“vehicle 30 is propelled along the submerged powfaces usingvheels, rollers,
tracks or other surface contacting members poweretly a motor’); see also

id., [0046], FIGS. 9-10 (annotated below).
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534
v

d.  1[c] “c. afilter configured to retain debris collected
from the submerged surface;”
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Durvasula discloses “a filter configured to retdebris” because Durvasula
describes “vehicle 30 may include.filker to drawdebris” and an “internally
housedilter bag” through which “loosenedirt and debris” is filtered. Id.,

[0014], [0046]; Janét, T122.
e. 1[d] “d. at least one camera positioned on or in t

body for capturing an image of at least a first potion
of the submerged surface; and”

Durvasula discloses cameras 32 that are “configiredpture images of
submerged surfaces 26, 28 of pool 22,” and “canté2asay...be mounted to
vehicle 30.” Durvasula, [0013]-[0014], [0017]; J&rf§L23.

f. 1[e][i] “e. a controller (i) positioned on or in the body”

The Durvasula-Fu-007 combination discloses or sstggHe][i]. Janét,
19124-128.

Durvasula discloses a controller. Janét, 11125. ifpadty, Durvasula
describes controller 42 that “is in communicatiathwehicle 30 and cameras 32"
and “is configured to generate control signalssteering vehicle 30.” Durvasula,
[0020], [0022]. Durvasula further describes thattcaoller 42 “utilizes signals from
camera 32 to steer vehicle 30” to “cover such ndigg®tions” and “to re-clean
such portions until such portions have been satisfdy cleaned.” Durvasula,

[0023].
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As explained in 8l1I.C.1 regarding the relationshgtween the '918
Application and the 191 Patent in connection with claimed priority to the '918
Application, Durvasula, the patent publication o t918 Application, fails to
disclose that its controller is “positioned on withe body."See als@anét, 1126.

Like Durvasula, Fu-007 discloses an underwatemahggrobot for
swimming pools using camera-based contf&#e§lV.A.2. Like Durvasula, Fu-
007 uses a controller to generate, in respongeetodptured image, at least one
control signal to cause movement of the pool clegbiody within the swimming
pool. Janét, 127. Specifically, Fu-007’s systeafuides monitoring camera 2,
Image acquisition card, central processing unihff@er) housed in control
system enclosure 8, and cleaning and moving platfeith independently
controllable cleaning drive wheels 3 and drainag@aks. Fu-007, pp.12-14,
Claims 1, 3, FIGS.1-2 (annotated below); Janét7 $imilar to the teaching in
Durvasula for moving the pool cleaning vehicle,JA¥ teaches the use of
cleaning drive wheels, synchronous belt gearssgndhronous drive belts as part
of a cleaning and moving platform to cause androbittite movement of the
platform during the pool cleaning operation. Fu-007.8-9, 12-14, Claims 1, 3.

For the reasons explained in 8IV.A.3, a POSITA widudve been motivated
to modify Durvasula by substituting Durvasula’sesxial controller with Fu-007’s

onboard controller structure. Janét, 1128. The fieablsystem incorporates Fu-
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007’s central processing unit (controller), whisthobused in the “sealed drive
control enclosure” inside Durvasula’s vehidk&. In such modified system, Fu-
007’s onboard controller within the cleaning andving platform would be in
electronic communication with Durvasula’s cameraunted to the vehicle body
via onboard connection (per Fu-007’s image acqarsitard; pp.12-14), powered
by an onboard power source (per Fu-007’s rechalgdaitery box; pp.12-14),
and generates control signals for steering theclebiased on camera-captured
Images to clean or re-clean portions of the poet (purvasula's control logic).
Janét, 128.

g. 1[e][ii] “(i1) in electronic communication with the at
least one camera, and”

Durvasula-Fu-007 combination discloses or sugdgdsi§i]. Janét, 71129-
131.

Durvasula describes controller 42 “communicates wdameras 32...across
a wired connection,” “across a wireless connection;using a combination of
both wired and wireless communication connectioasd “utilizes signals from
camera 32 to steer vehicle 30.” Durvasula, [00BOR[L], [0023]; Janét, 130.

As explained in 8IV.A.3, 8IV.A.4.f (1[€][i]), witla reasonable expectation
of success, a POSITA would have been motivatedaif;mDurvasula’s system

by substituting Durvasula’s external controllerwan onboard controller structure

- 36 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

taught by Fu-007, where the onboard controllen islectronic communication
with the camera (mounted to the vehicle body) wigDB7’s internal connection
architecture (specifically, the camera connecthéocentral processing unit via an
“image acquisition card”). Fu-007, pp.12-14, ClanFIGS. 1, 4, 6; Janét, §131.
h. 1[e][iii] “(iii) configured to generate, in response to
the captured image, at least one control signal to
cause movement of the body within the swimming

pool to, or away from, the first portion of the
submerged surface.”

The Durvasula-Fu-007 combination discloses or sstggHe][iii]. Janét,
191132-135.

Specifically, Durvasula’s controller 42 generateatcol signals “in response
to the captured image” because controller 42 ifleata portion requiring cleaning
or re-cleaning based on “signals from camera 324’ steers vehicle 30
accordingly. Durvasula, [0022]-[0023]; Janét, 1B8rvasula further discloses
generating control signals to cause movementttite.first portion of the
submerged surface” because Durvasula’s controlestders vehicle 30 to “cover
such missed portions” and to “re-clean such postiamtil such portions have been
satisfactorily cleaned”™—i.e., to the first portimentified from the captured image.
Durvasula, [0023]see also id.[0026], [0044]; Janét, 1133.

As explained in 8IV.A.3, 8IV.A.4.f (1[€][i]), witla reasonable expectation

of success, a POSITA would have been motivatedaif;nDurvasula’s system to
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use Fu-007’s onboard controller structure configureexecute Durvasula’s
control logic, including generating control signadscause the body movement
“to...the first portion of the submerged surfaaetésponse to the captured image
described above. Janét, 1134.

The claim limitation uses the disjunctive “or” betan “to” and “away
from,” meaning the limitation is satisfied by teaaheither alternative. Because
the Durvasula-Fu-007 combination teaches contgrlads that cause movement
“to” the first object, the Durvasula-Fu-007 comhbioa discloses or suggests this
element. Janét, 1135.

Therefore, Durvasula, in view of Fu-007, rendeesrol1l obvious. Janét,
1136.

5. Claim 2 Unpatentable over Durvasula and Fu-007

Durvasula and Fu-007 render Claim 2 obvious. J&at37-143.

a. 2[pre] “A system for cleaning debris from a
submerged surface of a swimming pool, comprising”

To the extent that it is limiting, Durvasula diseés or suggests 2[pre]. Janét,
191138-140.

Durvasula discloses a pool cleaning syst8ee, e.g.Durvasula, Title,
Abstract (“A pool cleaning system utilizes a powkrebotic surface cleaning

vehicle”), FIGS. 1-5, 9, Claims 1-10, 17-20; Jaff439.
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Durvasula discloses the pool cleaning system iscleaning debris from a
submerged surface of a swimming pool” because Buttaadescribes vehicle 30
“travel[s] adjacent to submerged or water contajrsarfaces of pool 20...while
cleaning such surfaces,” as explained in 8IV.A(4[&re]).See alsdurvasula,

[0014]-[0015], [0046], FIGS. 9-10 (annotated belpdgnét, 1140.
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Fie. 10

b. 2[a][i] “a. a self-propelled pool cleaner comprisim:”

Durvasula discloses 2[a][i] as explained in SIV.A.41[Pre]). Janét, 1141.
c.  2[a]ii]-2[b]

Limitations 2[a][ii]-2[a][vii] are identical to lintations 1[a]-1[b] and 1[d]-
1[e][iii], respectively, and limitation 2[b] is sgbantially similar to limitation 1[c].
For at least the same reasons explained in 881\bAe41[a]-1[d]), Durvasula
discloses or suggests 2[a][ii]-2[a][iv] and 2[b]d&itionally, for at least the same
reasons explained above in 88IV.A.4.f-h (1[e][ij}]i the Durvasula-Fu-007
combination discloses or suggests limitations 2Je[a][vii]. Janét, {142.

Therefore, Durvasula, in view of Fu-007, renderai@l2 obvious. Janét,
11137-141, 143.

B. Ground 1B: Claim 3 Is Unpatentable under AIA 35 U.SC. 8103
over Durvasula.

1. Claim 3 Unpatentable over Durvasula

Durvasula renders independent Claim 3 obvious.tJ§fi#44-151.
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a. 3[pre], 3[a][i]

Limitations 3[pre] and 3[a][i] are exactly the saaselimitations 2[Pre] and
2[a][i]. Durvasula discloses 3[Pre] and 3[a][i]@splained in 88IV.A.5.a-lsee
also8IV.A.4.a (1[Pre]); Janét, 1145.

b 3[a][ii]-3[a][v]

Limitations 3[a][ii]-3[a][v] are exactly the samea &mitations 1[a]-1][d],
respectively. For at least the same reasons exulamsg IV.A.3.b-e (1[a]-1[d]),
Durvasula discloses or suggests 3[a][ii]-3[a][\dnét, 71146.

C. 3[b][i] “b. a controller (i) in electronic communication
with the at least one camera and”

Durvasula discloses or suggests 3[b][i]. Janet4Y148.

Durvasula describes controller 42 “communicatet widameras 32...across

a wired connection,” “across a wireless connection;using a combination of

both wired and wireless communication connectioasd “utilizes signals from
camera 32 to steer vehicle 30.” Durvasula, [0020R[L], [0023]; Janét, 1148.

d. 3[b][ii] “(i1) configured to generate, in responseto the
captured image, at least one control signal to caes
movement of the body within the swimming pool to,
or away from, the first portion of the submerged
surface.”

Durvasula discloses or suggests 3[b][ii]. Janét49Y150.
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Durvasula’s controller 42 generates control sigfialsesponse to the
captured image” because controller 42 identifiesion requiring cleaning or re-
cleaning based on “signals from camera 32,” anersteehicle 30 accordingly.
Durvasula, [0022]-[0023]; Janét, 1150. Durvasukhier discloses generating
control signals to cause movement “to...the fimstipn of the submerged surface”
because Durvasula’s controller 42 steers vehicl®36over such missed
portions” and to “re-clean such portions until sypdntions have been satisfactorily
cleaned™—i.e., to the first portion identified fraitme captured image. Durvasula,
[0023]; see also id.[0026], [0044]; Janét, §150.

Therefore, Durvasula renders Claim 3 obvious. J&/iéil.

C. Ground 2A: Claims 1-2 Are Unpatentable over Cui and~u-007
1. Cui
Cui (EX1005) is prior art under AIA 35 U.S.C. 818J() and is not subject

to exceptions under AIA 35 U.S.C. §102(b)(1), andrpart under pre-AlA 35
U.S.C. 8102(b). Janét, 1152

Cui discloses a pool cleaner with debris deteatmpability for use in
swimming poolsSeeCuli, Title, Abstract. Cui’s pool cleaner uses alC€amera
to continuously capture images of pool surfacesypares them with pre-stored

standard images of clean surfaces, and controlsl¢la@er’s operation based on
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detected debris levels/distributiond., Abstract, pp.5-?;Janét, §153. Cui is
analogous art with respect to Claims 1-3 of thel'Patent.
As illustrated in FIGS. 1-2 (annotated below), Gypbol cleaner comprises
a housing 4 containing various components including
, aninfrared distance sensor 3aCCD camera § afilter bag 6,
an industrial control computer 7 with related s@fte; sensors 8, 9ack-type
crawling mechanisms 1Qroller brushes 11, andhybrid stepper motors 15 Cui,

Claim 1, pp.5-6, FIGS. 1-3.

8 S (10) (8

5 . 12 = 1|k
= .

1Y

. 10 14
l FIG. 1 FIG. 2

Cui, FIGS. 1-2 (annotated)

3 Page citations to Cui are to the original pagoratn the bottom center of each
page.
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Cui’s computer 7 is connecteddamera 5Sthrough
and processes the captured images to generatelcgghals that adjust the
crawling speed based on detected debris levelsidigons. Cui, pp.4-7, FIGS.
5-6 (annotated below). Camera 5 captures imagésititiergo A/D conversion
and comparison with stored standard imafgesGreater sediment/debris produce
larger grayscale differences, causing computeradjost speed ohotors 15via

, controlling crawling speed and cleaning force.
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2. Motivation to Combine

Both Cui and Fu-007 disclose underwater cleanihgtofor swimming
pools using camera-based control, and both sooghigrove systems. Cui
describes a pool cleaner using “intelligent adaptechnology with computer
control” to autonomously adjust cleaning force loase debris distribution. Cui,
p.5. Fu-007 similarly describes an underwater arearobot that can “help and
even replace humans to autonomously complete urdensleaning work.” Fu-
007, p.11. A POSITA would have been motivated tmlome the complementary
teachings of Cui and Fu-007 to achieve improvetesys. Janét, 1157.

A POSITA would have recognized that the teachingSui and Fu-007 are
directed to the same pool cleaning technical fald provide similar technical
solutions to address similar technical issues.t)J§&8&8. Specifically, both use a
controller to generate, in response to captureg@sacontrol signals to cause
movement of the pool cleaning body within the swimgpool. CompareCuli,
pp.5-7, FIGS. 5-Ayith Fu-007, pp.10, 14-16, Claims 4, 7. Additionallgfibteach
motorized drive mechanisms to cause and controlemeawt of the pool cleaner
during operationCompareCui, pp.5-6, Claim 1, FIGS. 1-@&ith Fu-007, pp.8-9,
12-14, Claims 1, 3. Accordingly, a POSITA would bamvestigated the technical
teachings in both Cui and Fu-007 to seek guidartenvdesigning a pool cleaning

system. Janét, 1158.
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Cui teaches placing the controller (computer 7¥ioigt the pool and separate
from the pool cleaning vehicle in a tethered camfagion via cable assembly 12.
Cui, pp.5-6. Fu-007 teaches placing its contrallghin the cleaning and moving
platform as part of a sealed drive control enclesku-007, pp.8-9, 12-14, Claim
4. The use of an external controller separated tr@pool cleaner in Cui and the
use of an onboard controller in Fu-007 had beenkiwaavn design options, and a
POSITA would have been motivated to modify Cui bipstituting Cui’'s external
computer 7 with Fu-007’s onboard controller stroetior at least two reasons.
Janét, 159.

First, a POSITA would have been guided by Cui and67 to make such
combination to advance Cui’'s goal of autonomoud pleaning by eliminating
physical dependencies on external infrastructuneet) 1160. Cui’s reliance on an
external computer and cable assembly constraimmanty by limiting range and
requiring human intervention to manage cable em¢angntsld. Fu-007 teaches
that moving the architecture onboard—specificathgiponing the controller,
camera connection, and power source within the -beadiows the robot to operate
autonomously. Fu-007, p.11. A POSITA would havegmized that by integrating
Fu-007’'s onboard controller architecture into Glae modified system would have
enhanced Cui's autonomous operation by liberatuiegobot from shore-side

constraints—generating control signals onboardda paths and complete
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cleaning tasks without requiring human supervigionorresponding data
transmission between the underwater cleaning ehietl an external controller.
Cui, pp.5-6; Janét, 1160. Additionally, removing external tether would allow
the vehicle to navigate freely without cable coaisitis.|d.

Second, a POSITA would have been motivated to atigtnodification to
further improve the safety of Cui’s system. Jafi#g1. Cui discloses a tethered
configuration where industrial control computes€onnected to the cleaner via
an external “cable assembly 12.” Cui, pp.5-6, ClaikIGS. 1-2. A POSITA
would have recognized that tethered systems int®dafety risks by requiring a
physical electrical connection between shore-sidet®nics and the submerged
cleaner, creating potential pathways for electlieakage. Janét, 1161. A POSITA
would have further recognized that this risk is@thated in swimming pool
environments, where dissolved chemicals increaserwanductivity and thus the
potential for electrical current to reach pool sskf.

As explained in 81V.A.3, Fu-007 teaches a safehiggcture that eliminates
the external tether, including the power cable. @SPTA would have been
motivated to replace Cui’'s tethered computer areamgnt with Fu-007’s onboard,
sealed, battery-powered architecture, becausenhafication would have

eliminated the need for any external cables ergeghe water—including power
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cables—thereby removing the primary pathway focteieal leakage and
enhancing the overall safety. Janét, 1162.

A POSITA would have had a reasonable expectati@uotess in making
this combination because positioning the contrallethe vehicle body was a well-
known design choice in autonomous pool cleaningtglas shown by the
teachings in Fu-00%ee, e.g.Fu-007, pp.8-10, 12-1&ee alsdnoll, [0007],
[0027]-[0028], FIG.1 (showing control unit 11 insithe vehicle, as explained in
88IV.E.1-1V.E.2); Renaud, [0008]- [0009], [0029]€80] (disclosing a processing
device/microprocessor inside the cleaner, as exguin 88IV.F.1-1V.F.2); Janét,
1163. Additionally, Fu-007’s onboard controllemiseady configured to execute
image-based cleaning tasks similar to Cui's—anatyziaptured images and
generating drive signals to control the vehicle@ement (e.g., adjusting drive
wheels based on debris thresholds). Fu-007, pp.84tQ6. Because Fu-007’s
controller is already configured to execute imagedu cleaning tasks, a POSITA
would have reasonably expected that Fu-007’s cthatrcould implement Cui’s
specific control logic (e.g., processing imagesdnotrol crawling speed based on
debris levels; Cui, pp.5-7), thereby yielding potdble results. Janét, §163.

3. Claim 1 Unpatentable over Cui and Fu-007
Cui and Fu-007 render Claim 1 obvious. Janét, B34

a. 1[pre]
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Cui discloses or suggests 1[pre]. Janét, 11165-168.

Cui discloses a system designed for “professionabmmercial swimming
pools,” including an underwater cleaning vehicl&wiiack-type crawling
mechanisms 1(powered bynybrid stepper motors 15and a computer 7 that
processes sensor data and controls the vehicleAGsiract, Claim 1, pp.5-7,

FIGS. 1-2, 6 (annotated below). Janét, 1166.

S 6 12
 J
4
3
= +

1 ' FIG. 1
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Cur’s cleaning vehicle is self-propelled becauseaunrhe control of computer
7, motors 15 drive track-type crawling mechanisristd move it autonomously
across pool surfaces. Cui, Claim 1, pp.5-6. J&/i&7.

Cui’s system detects debris by capturing images gamera 5 and comparing
them (via computer 7) with “pre-stored standardgmaformation of a clean pool
bottom”—"“when there is a lot of sediment at the Igomttom, the grayscale level of
the real-time captured image(s) is greatly diffefeom the grayscale level of the
original standard image(s).” Cui, Abstract, pp.4zui’'s system collects and cleans
debris using “roller brush (11),” “brushless DC a@pump motor (2),” and “filter

bag (6).” Cui, Claim 1, pp.5-7; Janét, 1168.
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b. 1[q]

Cui discloses or suggests 1[a]. Janét, 11169-170.

Cui's pool cleaner includes a vehicle body, attl@ashe form of housing 4
with integrated propulsion mechanisms (track-ty@ewing mechanisms 10, motors
15), cleaning components (motor 2, brushes 1%rft), and sensors (camera 5).
Cui, Claim 1, pp.5-6, FIG.1 (annotated below). ASTQA would have understood
this assembled structure is the claimed “vehiclgybdhat travels within the pool.

Janét, §170.

Ie

1 ' FIG. 1
c.  1[b]

Cui discloses or suggests 1[b]. Janét, 1171.
The format and content of 1[b] evokes claim intetation under AIA 35
U.S.C. 8112(f), or pre-AlA 35 U.S.C. §8118. As explained in 8lII.E, the recited

function is “moving the vehicle body within the smming pool,” and the
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corresponding structures are “wheels, rollaex;ks, other surface contacting
members powered by a motor, a vacuum, or a lietil £X1001, 3:33-45,
10:15-17, FIGS.9-10; Janét, 1172.

Cui discloses moving the vehicle body within themsming pool. Janét,
1173. Specifically, Cui disclosésick-type crawling mechanisms 1Qpowered by
motors 15. Cui, Claim 1, pp.5-6, FIGS. 1-2 (annotated beldvWgtors 15 are
mounted on both sides of sealed motor cover 1jraic#-type crawling
mechanisms 10 are mounted at front and rear enlasusing 4. Cui, pp.5-6; Janét,

1173.

12

1Y

1 ‘ FIG. 1

A POSITA would have understood that Curack-type crawling

mechanisms 10 powered by hybrid stepper motorge Substantially the same as
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the '191 Patent’s disclosetracks...powered by a motor"—both are motor-
powered track systems that contact pool surfacpsojoel the vehicle body. Janét,
1174. This structure of Cui performs the claimeacfion because motors 15 drive
track-type crawling mechanisms 10, which contadl garfaces and propel the
vehicle body within the swimming pool. Cui, pp.5HGS. 1-3; Janét, 1174.

d. 1c]
Cui discloses or suggests 1[c]. Janét, {175-176.

Cui’s system includes a filter configured to retdebris collected from the
submerged surface, at least in the fornlt#r bag 6, which is in the water
circulation system includingrushless DC water pump motor 2 Cui, Claim 1,
pp.5-6, FIG.1 (annotated below). A POSITA would @awmderstood that Cui’s
pump motor 2 draws water containing debris froml goofaces by suction and
filter bag 6 retains this collected debris, whilwaing clean water to pass

through. Janét, 7176.

12

1 ‘ FIG. 1
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e. 1[d] “d. at least one camera positioned on or in t

body for capturing an image of at least a first potion
of the submerged surface; and”

Cui discloses or suggests 1[d]. Janét, 11177-179.
Cui’s pool cleaner includesamera 5“mounted atthe upper front end of
thehousing 4” which is part of the vehicle body, to observelsurfaces ahead

of the cleaner. Cui, Claim 2, FIG. 1 (annotatecb®) pp.5-6; Janét, 1178.

2 © 1P

iy

2 ¢

: FIG. 1

Cui describes that its camera “continuously capgtureges of areas to be
cleaned located directly in front and below a cragvldirection of the cleaner,”
including images showing “sedimeaitthe pool bottom” Cui, pp.5-7. Cui
describes that the captured images are “comparthdine original standard
Image(s) of the pool bottom” to identify areas wdglbris requiring cleaning. Cui,

pp.6-7. Janét, 1179. A POSITA would have understbatiCui’s camera captures
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images of “at least a first portion of the submergarface” because the camera
observes the pool bottom surface and debris/sediamethat surface, and the pool
bottom is a submerged surface when the pool edfitith water during cleaning
operations, where an area with debris requiringralgg constitutes the claimed
“first portion of the submerged surface.” Cui, pfg:5Janét, 1179.

. 1le]f]

The Cui-Fu-007 combination discloses or sugge#HiJl.[oecause Cui
discloses a controller, Fu-007 discloses a comtratiside the vehicle body, and a
POSITA would have been motivated to modify Cui’'steyn to incorporate Fu-
007’s teaching of the onboard controller. Janét39¥185.

Cui’s pool cleaner includesdustrial control computer 7 that is separated
from pool cleaner and is connected to the poolndesia cable 12. Cui, FIGS. 1-
3. The industrial control computer 7 is “connediethe pool cleaner through the

and theplug assembly 14’ Cui, pp.5-6, FIGS. 1-2 (annotated
below); Janét, 1181. The industrial control compites connected toamera 5
through and processes captured images to generate
control signals that adjust crawling speed basedebacted debris levels. Cui,
pp.5-7, FIGS. 5-6 (annotated below). Cui furthesaldbes that “[tlhe voltage
signal is sent to...computer 7 for processing...Asewdignal command output after

processing...to separately control the drive of W thybrid stepper motors 15.”
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Cui, pp.6-7;see als&IV.C.3.e (1[d]). A POSITA would have understobait

Cui’s industrial control computer 7 is a “contralleJanét, 7181.

EC-1040 industrial control computer
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Like Cui, Fu-007 discloses an underwater cleanatpt for swimming
pools using camera-based cont@#e§IV.A.2. Like Cui, Fu-007 uses a controller
to generate, in response to captured images,sitdaa control signal to cause
movement of the pool cleaning body within the swimgrpool. Janét, 118&ee
also8IV.C.2.

Fu-007 discloses a controller positioned in theybafdts cleaning and
moving platform. Specifically, as explained in 8§\2, IV.A.4.f, Fu-007
discloses a “central processing unit” (controllesused ircontrol system
enclosure 8that “installed on and fixed to the interior oétimbot main shell
19...to sealingly enclose the control system comptsienith “waterproof
properties.” Fu-007, pp.8-9, 12-14, Claim 4, FIG4.2annotated below); Janét,

1183.
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This onboard controller connects to thenitoring camera 2via an internal
“image acquisition card” and can be powered byraroard “rechargeable battery
box.” Fu-007, pp.12-14, Claim 4, FIGS.1, 6 (annedabtelow);see als®B8IV.A.2,

IV.A.4.f. Janét, 1184,
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For the reasons explained in 81V.C.2, a POSITA wdave been motivated
to modify Cui’'s system by substituting Cui's extarcomputer 7 with Fu-007’s
onboard controller structure. Janét, Y185. In snobdified system, Fu-007’s
onboard controller would be: (1) in electronic coomeation with Cui’s camera
via an onboard connection (e.g., Fu-007’s imageiadepn card; Fu-007, pp.12-
14), (2) powered by a compatible power source,(Eugr007’s rechargeable
battery boxjd.), and (3) configured to generate control signatcbntrolling the
vehicle movement (e.g., wheel speed) based on rempimnages to clean the pool
per control logics taught by Cui and/or Fu-007.,@.5-7; Fu-007, pp.14-16;

Janét, 7185.
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9.  1fe]fii]

The Cui-Fu-007 combination discloses or suggesHiil| Janét, 11186-
188.

Cui describes thatomputer 7is connected to camera 5 throug:

, and “the Is connected to the

charge-coupled device (CCD) camera.5Cui, Claim 3, pp.5-7, FIGS. 5-6
(annotated below). During cleaning, “camera 5. tiooiously captures images”
and “[t]he video signal undergoes A/D conversiamtigh the high-speed image

acquisition card 21” for processing by computeCui, pp.5-7.
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As explained in 8IV.C.2, 8IV.C.3.f (1[e][i]), with reasonable expectation
of success, a POSITA would have been motivatedaif;mCui’s system by
substituting Cui’'s external computer with Fu-00@fgoard controller structure
taught by Fu-007 to, e.g., eliminate external tetrependenciesSeeFu-007,
pp.8-10, 12-14, Claim 4; Janét, 1188. In this meditystem, the onboard
controller is in electronic communication with tt@mera (mounted to the vehicle
body) via Fu-007’s internal connection architect{gecifically, the camera
connects to the central processing unit via an genacquisition card”). Fu-007,
pp.12-14, Claim 4, FIGS. 1, 4, 6; Janét, 1188. TthesCui-Fu-007 combination
discloses or suggests this limitation. Janét, 1188.

h. 1]
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The Cui-Fu-007 combination discloses or suggesHiil]. Janét, 11189-
193.

Cui discloses or suggests that its computer 7 (othat) “generate[s], in
response to the captured image, at least one ¢sigral to cause movement of
the body within the swimming pool to...the firstrpon of the submerged surface.”
Janét, 1190. Specifically, Cui describes thatdotstioller compares captured
images with stored standard images to identifyraedi/debris—“when there is a
lot of sediment at the pool bottom, the grayscadel of the real-time captured
image(s) is greatly different...resulting in a highmparison output voltage.” Cui,
pp.6-7. Based on this image-derived signal, “[dfewsignal command output after
processing...separately control[s] the drive oftthe hybrid stepper motors 15.”
Id., p.7. Thus, these are “control signal[s]’ genatdte response to the captured
image.” Janét, 1190. As explained in 8IV.C.3.e IN8.€(1[d]), Cui’'s camera 5
captures images of areas “located directly in feond below a crawling direction
of the cleaner.” Cui, Abstract, pp.5-7. Therefaveen the controller generates
signals to adjust motor speed based on detecteddite robot continues moving
forwardtoward the debris-laden area identified in the image—-ite control
signals cause movement “to” the first portion af fubmerged surface. Janét,

1190.

-63 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

Additionally, Fu-007 discloses that its controliganerates control signals in
response to captured images to cause movemenatgeded portion of the
surface. Janét, 191. Specifically, Fu-007 desstibat during autonomous
cleaning, the central processing unit sets “a swimgrpool cleanliness image
threshold” and uses the monitoring camera 2 toe‘iakage(s) of the bottom of the
swimming pool.” Fu-007, pp.10, 14-16. The contnotleen “determines a
cleanliness level of the bottom of the swimmingldmocomparing the image(s)
with the threshold” and, based on this determimatiplans a cleaning
movement.”ld. To execute this planned movement, the controlldjusts
operating conditions of the four cleaning drive @lse3...to complete the cleaning
task.”Id. Fu-007 further explains that this adjustment ineglzhanging the
“rotational speed of each wheel” such that the rélmay move in a direction
determined by” the specific wheel speed combinati@ng., rotating front wheels
rapidly and rear wheels slowhill. A POSITA would have understood that by
planning a cleaning movement based on the detedwileanliness level and
adjusting wheel speeds to move in a specific doacFu-007’s controller
generates control signals to cause the body to rtioVéhe identified portion of
the submerged surface (e.g., the dirty area) tmfitete the cleaning taskid.;

Janét, 7191.
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As explained in 8IV.A.3, 8IV.C.3.f IV.C.3.f(1[e])] a POSITA would have
been motivated to modify Cui’s system to replacégekternal computer with
Fu-007’'s onboard controller structure to implentdetcontrol logics taught by
Cui and/or Fu-007, including configuring the onlmbaontroller to implement Fu-
007’s image-based navigation logic—specificalhgrmpiing movements based on
image thresholds. Janét, 1192. Indeed, a POSITAdN@ye recognized that
integrating Fu-007’s ability to “plan[] a cleanimgovement” and execute specific
directional movements via “different wheel speethbmations” would result in
more effective debris removal and improved “opeefficiency” compared to
passive speed adjustment. Fu-007, pp.14-16; J%L#2,

The claim limitation uses the disjunctive “or” betan “to” and “away
from,” meaning the limitation is satisfied by teaaheither alternative. Because
the Cui-Fu-007 combination teaches control sigtieds cause movement “to” the
first object, the Cui-Fu-007 combination disclosesuggests this element. Janét,
1193.

Therefore, Cui, in view of Fu-007, renders Claimldvious. Janét, 1194.

4.  Claim 2 Unpatentable over Cui and Fu-007
Cui and Fu-007 render Claim 2 obvious. Janét, {9PT8b

a. 2[pre]
Cui discloses or suggests 2[pre]. Janét, 11 196-198
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Cui discloses a system designed for “professionabonmercial swimming
pools,” including an underwater cleaning vehicl&wiiack-type crawling
mechanisms 1(powered bynybrid stepper motors 15and a computer 7 that
processes sensor data and controls the vehicleAGsiract, Claim 1, pp.5-7,

FIGS. 1-2, 6 (annotated below).
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Cui's system detects debris by capturing images @amera 5 and comparing
them (via computer 7) with “pre-stored standardgmaformation of a clean pool
bottom”—"“when there is a lot of sediment at the Idomttom, the grayscale level of
the real-time captured image(s) is greatly diffefeom the grayscale level of the
original standard image(s).” Cui, Abstract, pp.4=ti’'s system collects and cleans
debris using “roller brush (11),” “brushless DC ammpump motor (2),” and “filter
bag (6).” Cui, Claim 1, pp.5-7; Janét, 1198.

b.  2[a][i]
Cui discloses 2[a][i] as explained in 8§IV.C.3.aRdg]). Janét, 1199.

c.  2[aiil-2[b]
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Limitations 2[a][ii]-2[a][vii] are identical to lintations 1[a]-1[b] and 1[d]-
1[e][iii], respectively, and limitation 2[b] is sgbantially similar to limitation 1[c].
For at least the same reasons explained abovdWh&@8.b-e (1[a]-1[d]), Cui
discloses or suggests 2[a][ii]-2[a][iv] and 2[b]dditionally, for at least the same
reasons explained above in 881V.C.3.f-h (1[e][i[pj the Cui-Fu-007 combination
discloses or suggests limitations 2[a][v]-2[a][vilpnét, 1200.

D. Ground 2B: Claim 3 Is Unpatentable over Cui
1. Claim 3 Unpatentable over Cui

Cui render Claim 3 obvious. Janét, 11201-208.

a. 3[pre], 3[a]i]

Limitations 3[pre] and 3[a][i] are exactly the saaeelimitations 2[Pre] and
2[a][i]. Cui discloses 3[Pre] and 3[a][i] as explad in 88IV.C.4.a-bsee also
8IV.C.3.a (1[Pre]).

b. 3[a][ii]-3[a][v]

Limitations 3[a][ii]-3[a][v] are exactly the samea &mitations 1[a]-1][d],
respectively. For at least the same reasons egaahove in 88IV.C.3.b-e (1[a]-
1[d]), Cui discloses or suggests 3[a][ii]-3[a][V].

c. 3[b]l]
Cui discloses or suggests 3[b][i]. Janét, 11204-205
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Cui describes thatomputer 7is connected to camera 5 througt
, and “the is connected to the
charge-coupled device (CCD) camera.5Cui, Claim 3, pp.5-7, FIGS. 5-6
(annotated below). During cleaning, “camera 5. tiomously captures images”
and “[t]he video signal undergoes A/D conversiamtigh the high-speed image

acquisition card 21” for processing by computeCui, pp.5-7.
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d.  3[b][ii]

Cui discloses or suggests 3[b][ii]. Janét, 11208-20

Cui discloses or suggests that its computer 7 (othat) “generate[s], in
response to the captured image, at least one ¢sigral to cause movement of
the body within the swimming pool to...the firstrpon of the submerged surface.”
Janét, 1207. Specifically, Cui describes thatotsioller compares captured
images with stored standard images to identifyraedi/debris—“when there is a
lot of sediment at the pool bottom, the grayscalel of the real-time captured
image(s) is greatly different...resulting in a higgmparison output voltage.” Cui,
pp.6-7. Based on this image-derived signal, “[d$ewsignal command output after
processing...separately control[s] the drive ofttihe hybrid stepper motors 15.”

Id., p.7. Thus, these are “control signal[s]’ geneatdie response to the captured
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image.” Janét, 1207. As explained in 8IV.C.3.e J)1[@Gui's camera 5 captures

Images of areas “located directly in front and lbe&crawling direction of the

cleaner.” Cui, Abstract, pp.5-7. Therefore, whes ¢bntroller generates signals to

adjust motor speed based on detected debris, lo¢ continues moving forward

toward the debris-laden area identified in the image—ite control signals

cause movement “to” the first portion of the subgeer surface. Janét, 1207.
Therefore, Cui renders Claim 3 obvious. Janét, JY2IB.

E. Ground 3: Claims 1-3 Are Unpatentable over Knoll
1. Knoll
Knoll (EX1006) is prior art under AIA 35 U.S.C. 8@)(1) and is not

subject to exceptions under AIA 35 U.S.C. 8102(ph)hd prior art under pre-AlA
35 U.S.C. 8102(b)Seeslll.C, supra Janét, 12009.

Knoll discloses “a pool robotic vehicle, in parfi@aua pool cleaning robot,
whose working element is, for example, a filteridevand/or suction device and/or
cleaning device” and disclose features of an autmus pool cleaner with camera-
based navigation capacities. Knoll, Title, Absty§@021], Claims 1-14, [0001]-
[0002], [0007], [0027], Fig. 1 (reproduced belokjoll is analogous art. Janét,

1210.

-71 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

Knoll's system includes robotic vehicle 1 with drimmeans 12, distance-
determining device 5 comprising digital camera @ kBght beam source 7
rotatably mounted on mounting plate 8, and contnad 11 for controlling the
drive meansSeeKnoll, [0007], [0027]-[0028], FIGS. 1-2. The rolbovehicle is
“a pool robot with a suction and/or filter and/deaning device” that operates on
working area 3 formed by the pool bottom and deé&ohby boundary surface 4
(pool walls).Id.

Knoll's camera 6 captures images of the boundarfase, which evaluation
unit 10 processes to derive “quasi-continuouslgeined smallest distance
measurement values” relative to the boundary. Kf@li28]. Control unit 11 uses
these image-derived values to “automatically cal@i] a trajectory” and generate

control signals that “control[] the drive means 1@'move the vehicle “away from
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or toward” the boundary to maintain a “defined aliste.” Knoll, [0028], Claim 2,

FIG. 2 (reproduced below).

2. Claim 1 Unpatentable over Knoll
a. 1fpre]

Knoll discloses or suggests 1[pre]. Janét, 1213-21

Knoll discloses an “autonomous robotic vehicle &igieed as a pool
cleaning vehicle” with “drive means (12) for drigrand steering” and@ntrol
unit 11 that controlsirive means 1Zand is “designed to automatically calculate a
trajectory.” Knoll, Abstract; [0027]-[0028]; Claints 14, FIG. 1 (annotated

below); Janét, 1214.
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Knoll, Fig. 1 (annotated)

Knoll's robotic vehicle is a self-propelled pookaher because it is a “pool
robot with a suction and/or filter and/or cleandhgyice” and its drive means
autonomously propels the vehicle under the cowtrabntrol unit 11. Knoll,

[0007], [0028]; Janét, §215.

Knoll's robotic vehicle equipped with a suctiortéit/cleaning device, cleans
debris from a submerged surface of a swimming peo&use it operates on
“working area 3...formed by the bottom of the poatid achieves “a complete and
efficient cleaning of a pool floor and/or the pedalls.” Knoll, [0007], [0027]-

[0028], FIG. 1 (below); Janét, 1216.
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A POSITA would have understood that Knoll's robot&hicle (pool
cleaner) cleans debris from submerged pool sudageduding working area 3
(pool bottom) and pool walls—because the pool lmottmd walls are submerged
when the pool is in normal service, and pool-clegnbbots are intended to
operate in filled pools to clean debris from thegsbmerged surfaces. Janét, 1217.

b. 1[a]
Knoll discloses or suggests 1[a]. Janét, 11218-220.

Knoll's robotic vehicle 1 (pool cleaning systemgliuides various
componentsdrive means 12for generating propulsion and for steeringghtrol
unit 11 that “controls the drive means” and is “desigrnedutomatically calculate

a trajectory of the robotic vehicle,” and “suctiand/or filter and/or cleaning
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device.” Knoll, Abstract, [0007], [0021], [0027]9@8], Claims 1-2, 14, FIG.1

(annotated below).

A POSITA would have understood that Knoll's robot&hicle—comprising
the integrated physical structure housing thesepoo@nts—constitutes the
claimed “vehicle body.” Janét, 1220.

C. 1[b]
Knoll discloses or suggests 1[b]. Janét, 11221-225.

The format and content of 1[b] evokes claim intetation under AIA 35
U.S.C. 8112(f), or pre-AlA 35 U.S.C. §118. As explained in 8lII.E, the recited
function is “moving the vehicle body within the smming pool,” and the
corresponding structure is wheels, rollers, traok®ther surface contacting
members powered by a motor, or vacuum or liquidg2t1001, 3:31-43, 10:12-14,

FIGS. 9-10; Janét, 1222.
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Knoll's Fig 1 (annotated below) shows robotic védit withdrive means
12 andwheelscontacting the pool bottom surface within workimga3. Knoll,

Fig. 1.

Knoll, Fig. 1 (annotated)

Knoll describes that “drive means (12) for driviaugd steering the robotic
vehicle (1)” are configured “for generating propaisand for steering the robotic
vehicle 1.” Knoll, Abstract, [0028], Claims 1, 14.POSITA would have
understood that Knoll's drive means 12 compriseon(s) powering the wheels,
because generating propulsion and steering foreeeled robotic vehicle needs
motor-driven wheel rotation. Janét, 1224.

A POSITA would have understood that Knoll thus tlises the claimed
function and correspondingtructure: wheelscontact the submerged pool

surfaces and amowered by a motorto propel the vehicle bodywithin the
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swimming pool. Janét, 1225. Specifically, the 'FHtent discloses wheels that
propel the vehicle “along the submerged pool seaand are “powered by a
motor” (EX1001, 3:33-39), and Knoll similarly diesdes wheels (Figure 1) that
contact the pool bottom surface and are powerandipr(s) (as part of drive
means 12) to move robotic vehicle 1 within the pdahét, 1225.

d. 1c]
Knoll discloses or suggests 1[c]. Janét, 11226-228.

Knoll discloses this limitation because its po@arling robot includes “a
filter device and/or suction device.” Knoll, [000T0021]. Knoll describes its
robot operates on “working area 3...formed by thidm of the pool” and its
control unit is “located inside the robotic vehiatea waterproof housing.” Knoll,
[0008], [0027].

A POSITA would have understood that Knoll's suctdevice draws water
containing debris from the pool’'s submerged suddmesuction, and the filter
device retains this collected debris, because Knalbot operates on the bottom
of the pool and has “waterproof housing” for itsitol unit (Knoll, [0008]), and
the filters in pool cleaning systems, like Knolkkspture and retain debris while
allowing clean water to pass through, preventingriddrom recirculating back
into the pool. Janét, 11228.

e. 1[d]
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Knoll discloses or suggests 1[d]. Janét, 11229-234.

Knoll discloses “at least one camera positionedmnin the body,” because
Knoll describes “robotic vehicle 1 is equipped watldistance-determining device
5 (sensor device), which...comprises a...digitahera 6” Knoll, [0028], FIG. 1

(annotated below); Janét, 1230.

As explained in 8IV.E.2.b (1[a]), Knoll's robotieticle is the claimed
“vehicle body,” and a POSITA would have understtwat camera 6, which is part
of distance-determining device 5 arranged on rabathicle 1, is “positioned on
or in the body.” Janét, 231.

Knoll also discloses “the at least one camera.cémturing an image of at

least a first portion of the submerged surfacen&dgf232. As explained in
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8IV.E.2.a (1[pre]), Knoll's pool cleaning robot aeties “a complete and efficient
cleaning of a pool floor and/or the pool walls,” @vh the pool bottom (working
area 3) and pool walls (boundary surface 4) arensugped surfaces. Knoll, [0007],
[0027]-[0028].

Knoll describes that camera 6 is positioned to nkesboundary surface 4
formed by pool walls. Knoll, [0028], FIG. 1. Knakplains that “a light beam is
focused on the boundary line or boundary surfadeoaserved with a camerd’
and that “the angle at which the light bearmbservedchanges and thus the
position ofits imageon thecameras photo sensor changes” as the “distance of
the boundary line or the boundary surface (measeméwbject) from the sensor
(e.g., acamerd changes.” Knoll, [0018].

A POSITA would have understood that camera 6 captumages of “at
least a first portion of the submerged surface’alose: (1) the pool walls
(boundary surface 4) observed by camera 6 are geesssubmerged surfaces that
Knoll's robot cleans; and (2) for triangulationdetermine distance, the camera
captures an image of a scene—not merely a poimea+rand the camera’s field
of view encompasses portions of the submergedsuoédces (first portion), e.g.,
pool bottom and/or walls, within the scene wheeelipht beam is reflected. Knaoll,
[0018], [0027]-[0028]; Janét, 1234.

. 1le]f]
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Knoll discloses or suggests 1[e][i]. Janét, 11238-2

Knoll's robotic vehicle 1 includes @ntrol unit 11 inside the vehicle body
that controlsdrive means 1Zand is “designed to automatically calculate a
trajectory of the robotic vehicle,” and “suctiondaor filter and/or cleaning
device.” Knoll, Abstract, [0007], [0021], [0027]9@8], Claims 1-2, 14, FIG.1

(annotated below).

Knoll's robotic vehicle 1 includes various compotsndrive means 12for
generating propulsion and for steeringghtrol unit 11 that “controls the drive
means” and is “designed to automatically calcutateajectory of the robotic
vehicle,” and “suction and/or filter and/or cleagigevice.” Knoll, Abstract,

[0007], [0021], [0027]-[0028], Claims 1-2, 14, FI;(annotated below).
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Knoll discloses the controller “positioned...in thedy” because Knoll
describes “theontrol unit is preferablylocated inside the robotic vehiclen a
waterproof housing or in the camera.” Knoll, [000BIG. 1 (annotated above). As
explained in 8IV.E.2.b (1[a]), robotic vehicle 1te claimed “vehicle body.” A
POSITA would have understood that control unitddated “inside the robotic

vehicle” is “positioned on or in the body.” Jan¥238.

g.  1le]fi]
Knoll discloses or suggests 1[e][ii]. Janét, 11239-

Knoll discloses its control unit (controller) is @ectronic communication
with camera 6, because it receives and processggeinata from camera $ee,
e.g, Knoll, [0018], [0028]; Janét, 1240. Specificalknoll explains that “the
distance-determining device uses the rotating lglam source and the rotating

camera to determine the distance to the boundagyoli boundary surface by
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triangulation” and that the device includes ‘@mluation unit 10for evaluating or
determining the measured distance values,” wite &haluation unit 10 [being]
part of acontrol unit 11.” Knoll, [0018], [0028], FIG. 1 (annotated below;
showing evaluation unit 10 (part ofcontrol unit 11) is connected toamera 6

via awire/cable Janét, 240.

Knoll further explains that “a light beam is focdsen the boundary line or
boundary surface and observed with a camera,”faatdas “the angle at which the
light beam is observed changes...gosition of its image on the camera’s photo
sensor changes with “[t]he distance...thercalculated from the change in

position.” Knoll, [0018]. A POSITA would have understoodaticontrol unit 11 is
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in electronic communication with camera 6 becatesealculate distance values
from images captured on the camera, evaluationlipart of control unit 11,
would receive data from camera 6 for processingliK[0018], [0028]; Janét,
1241.

h.  1[e][ii]
Knoll discloses or suggests 1[e][iii]. Janét, 11-245.

Knoll discloses generating control signals “in @sge to the captured
image.” Specifically, Knoll's control unit 11 reeis sensor information from
distance-determining device 5 (which includes cant@rand “controls the drive
means 12 as a function of...quasi-continuouslyrdeteed smallest distance
measurement values.” Knoll, [0028]. Knoll also epé that the distance
measurement values are derived from images capbyredmera 6, where “the
position of its image on the camera’s photo senkanges” based on the distance
to boundary surface 4, and “[tlhe distance...is tb&culated from the change in
position.” Knoll, [0018]. A POSITA would have undtood that Knoll's control
unit generates control signals “in response tacH#mured image” because the
control signals are based on distance measurementgd from images captured
by camera 6. Janét, 1243.

Knoll also discloses generating control signalsaose movement “to, or

away from, the first portion of the submerged stefaJanét, 1244. As explained
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in 8IV.E.2.e (1[d]), a portion of boundary surfateaptured by camera 6
constitutes the “first portion of the submergedace.” Knoll further explains that
control unit 11 controls drive means 12 “in suchay that the robotic vehicle
maintains a defined distance from the boundarydim&/or boundary surface” as
the vehicle travels working area 3 in a pluralifyaps. Knoll, [0011], Claim 4,

FIG. 2 (below).

A POSITA would have understood that, to maintadefned distance from
boundary surface 4 (first portion of the submerg@dace), Knoll's control unit
generates control signals that cause the vehiclg tmonove awayfrom boundary
surface 4 when the measured distance becomes abasrdtoward boundary
surface 4 when the measured distance becomesrgigo Ianét, 1245.

3. Claim 2 Unpatentable over Knoll

Knoll renders Claim 2 obvious. Janét, 11247-254.

-85 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

a. 2[pre]
Knoll discloses or suggests 2[pre]. Janét, 1248-25

Knoll discloses a system operating within a swingnpool, because it
discloses “autonomous robotic vehicle 1 designeal asol cleaning vehicle” with
acontrol unit 11, drive means 12 and distance-determining device 5 comprising
acamera 6that operates within a swimming pool. Knoll, [002@D28], FIG. 1

(annotated belowkee als®&IV.E.2.a (1[pre]); Janét, 1249.

Knoll's robotic vehicle equipped with a suctiornéit/cleaning device, cleans
debris from a submerged surface of a swimming peoluse it operates on
“working area 3...formed by the bottom of the poatid achieves “a complete and
efficient cleaning of a pool floor and/or the pedalls.” Knoll, [0007], [0027]-

[0028], FIG. 1 (below)see als&IV.E.2.a (1[pre]); Janét, 1250.

- 86 -



Petition forinter PartesReview of U.S. Patent 11,003,191 B2
PTAB Case No. IPR2026-00202

A POSITA would have understood that Knoll's systénnough the robotic
vehicle (pool cleaner), cleans debris from subnmemeol surfaces—including
working area 3 (pool bottom) and pool walls—becausepool bottom and walls
are submerged when the pool is in normal servioe p@ol-cleaning robots are
intended to operate in filled pools to clean debros these submerged surfaces.
Janét, 1251See als@IV.E.2.a (1[pre])).

b.  2[a][i]
Knoll discloses 2[a][i] as explained in 8IV.E.2HRre]). Janét, 1252.
c. 2[a]ii]-2[b]
Limitations 2[a][ii]-2[a][vii] are identical to lintations 1[a]-1[b] and 1[d]-

1[e][iii], respectively, and limitation 2[b] is sgbantially similar to limitation 1[c].
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For at least the same reasons explained abovdVhE88.b-h (1[a]-1[e][iii]),
Knoll discloses or suggests 2[a][ii]-2[b]. Jané&x5$.

4. Claim 3 Unpatentable over Knoll

Knoll renders Claim 3 obvious. Janét, §255-258.

a. 3[pre], 3[a]i]

Limitations 3[pre] and 3[a][i] are exactly the saamlimitations 2[Pre] and
2[a][i]. Knoll discloses 3[Pre] and 3[a][i] as eqohed in 88IV.E.3.a-lsee also
8IV.E.2.a (1[Pre]). Janét, 7256.

b.  3[a]ii]-3[b][ii]

Limitations 3[a][ii]-3[b][ii] are exactly the samas or substantially similar to
limitations 1[a]-1[d] and 1[e][ii]-1[e][iii], respetively. For at least the same
reasons explained above in 88IV.E.2.b-e, IV.E.2[g]¢1[d], 1[e][ii]-1[e][iii]),

Knoll discloses or suggests 3[a][ii]-3[b][ii]. Jan&257.

F.  Ground 4: Claims 1-3 Are Unpatentable over Renaud
1. Renaud
Renaud (EX1015) is prior art under AIA 35 U.S.C08®)(1) and is not

subject to exceptions under AIA 35 U.S.C. 8102(b)5EesSIII.C, suprg Janét,

1259.
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As explained below, Renaud discloses a self-preggibol cleaning robot
using controls based on camera images. Renaudlisgaus art with respect to
Claims 1-3 of the '191 Patent. Janét, 1260.

2.  Claim 1 Unpatentable over Renaud

Renaud renders Claim 1 obvious. Janét, 11261-289.

a. 1fpre]

Renaud discloses or suggests 1[pre]. Janét, [2B2-2

Renaud discloses a “swimming pool cleaner.” Rendiit, Abstract,
[0002], [0022]-[0023], [0037], [0039], FIGS. 1-8l¢aners 20200a’ (“positioned
at the water line”j200b’ (“positioned at the bottom of the swimming poat()Oc’
(“positioned in a docking orientation relative keetdocking station”00’).
Renaud further describes th@fébotic swimming pool cleaners are generally
designed to move along the swimming pool floor and/alls to clean the

necessary surfaces from, e.g., debris, sedimedthenlike.” Renaud, [0003].
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Renaud discloses the pool cleaner is “self-progélbecause Renaud
describes cleaner 200 includes “a motor, e.g.Jestrenically commutated motor”
and “wheels 206, e.g., rollers, tracks, and the, lilar moving the cleaner 200 in
the swimming pool 102.” Renaud, [0023], [0025]. Bed further describes that
“the vision system can communicate with the cle@®€rto drive and/or steer the
wheels 206 of the cleaner 200 in the directiorhefdrea of debris.” Renaud,
[0030]. A POSITA would have understood that a raboleaner with an onboard
motor that drives and steers wheels for movemeaéutine control of the onboard
vision system is “self-propelled.” Janét, 1264.

Renaud discloses the pool cleaner “cleaning défoms a submerged
surface of a swimming pool” because Renaud descdleaner 200 “traverses, and

cleans near, the walls (e.g., vertical or horizowslls) of the pool” in “bottom
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mode” and “rises to the water surface and cleamsvtiter surface” in “top mode.”
Renaud, [0022]. Renaud further describes clean@ug6s “a suction pump
impeller” to “collect the debris in the swimminggdand collects “debris
collected from the swimming pool 102" into “a debcontainer” located in
housing 202. Renaud, [0023], [0030]. A POSITA woluke understood that
cleaner 200 cleans a submerged surface below ttex staface at least when
operating in “bottom mode.” Janét, 7265.

b. 1[a]
Renaud discloses or suggests 1[a]. Janét, 11266-267

As explained in 8IV.F.2.a (1[pre]), Renaud disckseaner 20¢200a’
(“positioned at the water line’d0D0b’ (“positioned at the bottom of the swimming
pool 102™)/200c’ (“positioned in a docking orientation relative teetdocking
station 300™")200". Renaud, [0022]-[0023], [0037], [0039], FIGS. 1a®inotated
above). Renaud describes “cleaner 200 includesisifg 202 which includes a
plurality of components therein,” including “a magte.g., an electronically
commutated motor, a storage device, and a procgdsiice,” as well as “a debris
container,” and “wheels 206, e.g., rollers, trackyg] the like.” Renaud, [0023],
[0025], FIGS. 1-3. A POSITA would have understoldttthe assembled structure
of cleaner 200—comprising housing 202 and the camapts within or carried by

it—that travels within the pool constitutes theirlad “vehicle body.” Janét, 1267.
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C. 1[b]
Renaud discloses or suggests 1[b]. Janét, 11268-271

The format and content of 1[b] evokes claim intetation under AIA 35
U.S.C. 8112(f), or pre-AlA 35 U.S.C. 8§8118. As explained in 8lII.E, the recited
function is “moving the vehicle body within the smming pool,” and the
corresponding structure is “wheels, rollers, tracksother surface contacting
members powered by a motor, or vacuum or liquid X1001, 3:31-43,
10:12-14, FIGS. 9-10; Janét, 1269.

Renaud discloses identical function because itrdessccleaner 200
“includes wheels 206...fanoving the cleaner 200n the swimming pool 102.”
Renaud, [0025]. Renaud further describes the “misgstem can communicate
with the cleaner 200 to drive and/or steer the \#h2@6 of the cleaner 200 in the
direction of the area of debris.” Renaud, [00&He alsdrenaud, [0003]
(“Robotic swimming pool cleaners are generally geed to move along the
swimming pool floor and/or walls™).

Renaud discloses identical corresponding strucReeaud describes
cleaner 200 includes ,)e.g., rollers, tracks, and the like” powered hy “
motor, e.g., an electronically commutatextor.” Renaud, [0009], [0023],

[0025], FIGS. 1-3 (annotated below).
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d. 1[c]

Renaud discloses or suggests 1[c]. Janét, 1127.2-275

As explained in 8IV.F.2.a (1[pre]), Renaud’s clea®@O collects debris
from submerged surfaces of the swimming pool. Rén@022], [0023], [0030].

Renaud discloses “a filter configured to retainrd@lbecause Renaud
describes cleaner 200 includes “debris containeftiebris bag” for “collecting
the debris collected from the swimming pool 102ehud, Abstract, [0006],
[0015], [0023], [0030], Claim 20. Renaud also dé=sxs cleaner 200 uses “a
suction pump impeller to collect the debris in $@mming pool into the debris
container located in the housing 202 of the cle@20@c” Renaud, [0030].

Renaud further describes “[t]he self-cleaning &f debris container, e.g., a

debris bag” where “the debris container of the w200 can be cleaned/emptied
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into the debris container of the docking statiof.3®enaud, [0033], [0036]. A
POSITA would have understood that Renaud’s delornsainer/debris bag of
cleaner 200 retains debris—otherwise, there woalddneed to clean or empty
the debris container/bag of cleaner 200 as Renesctitbes. Janét, 275.

e. 1[d]
Renaud discloses or suggests 1[d]. Janét, 11276-278

Renaud discloses “at least one camera position&d mnthe body” because
Renaud describes cleaner 200 includes a housing aisibn system, which
includes a camera. Renaud, [0008], Claim 1. Asarpt in 8IV.F.2.b (1][a]),
cleaner 200 includes the claimed “vehicle body.h&el discloses the camera “for
capturing an image of at least a first portionh& submerged surface” because
Renaud describes “the sensors of the vision systeninteract with the controller
and/or processing device to ident#keas on the pool floor, wallsand/or water
line where debris or dirt existsin the swimming pool 102, such as at fiodtom
(on the horizontal or vertical walls).” Renaud, [0029]. Renaud further describes
the vision system “identifieareas of debrisby sensing areas optical contrast,
for examplegenerated by a foreign object, debris and/or dirt’ Renaud, [0031].
A POSITA would have understood that a camera of/isien system captures
images to facilitate identification of specific &as of debris” or “areas of optical

contrast” (first portion) on pool floor and wallsupbmerged surfaces), which
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constitute the claimed “at least a first portiortted submerged surface.” Janét,
1277.

Renaud discloses or suggests the camera is “position or in the body”
because Renaud explicitly identifies the camera @emponent of the “vision
system” (Renaud, [0008]) and physically locatesvis®n system “inside the
cleaner 200" (e.g., “the vision system can incladeCB...disposed inside the
cleaner 200”) (Renaud, [0029]). Janét, §278.

. 1fe][i

Renaud discloses or suggests 1[e][i] becauseliides a “processing
device..., such as a microprocesswside...cleaner 200disposednside the
cleaner 20Q” which interacts with the camera to control theaoer. Renaud,
[0008]-[0009], [0029]-[0030]. Janét, 11279-282.

Renaud describes cleaner 200 includes “a visioesyswith “sensors (e.g.,
camera) and programming stored on the storage devicprimressing by the
processing device€ Renaud, [0008]. Renaud further describes “tlsgowi system
can include “[aprocessing devicgnot shown), such asnaicroprocessor, inside
of the cleaner200...can access the programmed data related toglm\system
for actuating the motor.” Renaud, [0029]. Renaud describes “se@sorsof the
vision system camteract with the controller and/gorocessing deviceo identify

areas on the pool floor, walls and/or water lineevehdebris or dirt existsId.
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Renaud also describes that “[u]pon identifying delmcated in the swimming
pool, the vision system carctuate the motorto direct the swimming pool cleaner
to the debris.” Renaud, [0008ee alsdkenaud, [0030] (“the vision system can
communicate with one or more motors of the cle20€x, toactuate, or control

the speed of, the motar).

A POSITA would have understood that Renaud’s prsings
device/microprocessor (controller) receiving datarf the camera, processing that
data, and generating signals to actuate/contrahtht®er—constitutes the claimed
“controller.” Janét, 1281.

As explained in 8IV.F.2.b (1[a]), cleaner 200 is ttlaimed “vehicle body.”
A POSITA would have understood that the PCB anplfocessing device
“disposed inside the cleaner 200" is positioned 6oin the body.” Janét, 1282.

9. 1fe][i]

Renaud discloses or suggests that its processunged@ontroller) is in
electronic communication with the at least one ganbecause it describes that
“the sensors [e.g., camera] of the vision systemmaract with the...processing
device [controller] to identify areas on the pdobf.” Renaud, [0008], [0029];
Janét, 1283.

h.  1[e][ii]

Renaud discloses or suggests 1[e][iii]. Janét, 42HB.
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Renaud discloses or suggests that its processuniged@ontroller) generates
control signals “in response to the captured infagpecifically, Renaud’s vision
system “includes sensors (e.g., camera) and prognagnstored on the storage
device for processing by the processing deviced'tAe processing device
“access[es] the programmed data related to thervsystem for actuating the
motor.” Renaud, [0008], [0029]. The vision systenehtifies areas of debris by
sensing areas of optical contrast...generated byeggfoobject, debris and/or dirt”
on pool floor and walls (submerged surfaces), @am$aers “provide location
information to the processor...for directing theraming pool cleaner to the
debris.” Renaud, [0008], [0031]. Renaud also dbessrthat its processing device
controls a controller to actuate the motor for nroeat of the cleaner.” Renaud,
[0025].

A POSITA would have understood that Renaud’s preingsdevice (the
claimed “controller”) processes the programming mnage data to generate the
control signals that actuate the motors, causiag/éhicle body to move to the
debris area (the first portion), because it idesgiflebris based on “optical
contrast’—i.e., based on visual/image data froncdmaera. Janét, 1287.

Renaud also discloses the processing device gergcaintrol signals to
cause movement “to...the first portion.” Specifigat[u]pon identifying

debris...the vision system [via the processingckwcan actuate the motor to
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direct the swimming pool cleaner to the debris.h&ed, [0009], Claim 3, [0030]
(steer wheels “in the direction of the area of ¢&&hr[0025]. A POSITA would
understand that the processing device generates fignals to actuate the motor
and steer the vehicle specifically to the “aredetiris” (first portion). Janét, 1288.

The claim limitation uses the disjunctive “or” betan “to” and “away
from,” meaning the limitation is satisfied by teaaheither alternative. Because
Renaud teaches control signals that cause movéinéiie first object, Renaud
discloses or suggests this element. Janét, 1289.

3.  Claim 2 Unpatentable over Renaud

Renaud renders Claim 2 obvious. Janét, 11290-296.

a. 2[pre]

Renaud discloses or suggests 2[pre]. Janét, 11231-2

Renaud discloses a system associated with a “swighpool cleaner.”
Renaud, Title, Abstract, [0002], [0022]-[0023], X, [0039], FIGS. 1-3
(cleaners 20200a’ (“positioned at the water line7p00b’ (“positioned at the
bottom of the swimming pool”00c’ (“positioned in a docking orientation
relative to the docking station200’). Renaud further describes thifdbotic
swimming pool cleaners are generally designed teenabong the swimming pool
floor and/or walls to clean the necessary surfawes, e.g., debris, sediment, and

the like.” Renaud, [0003].
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Renaud discloses the pool cleaner of the systesafiohg debris from a
submerged surface of a swimming pool” because Rkedascribes cleaner 200
“traverses, and cleans near, the walls (e.g.,cadir horizontal walls) of the pool”
in “bottom mode” and “rises to the water surfacd aleans the water surface” in
“top mode.” Renaud, [0022]. Renaud further deserilleaner 200 uses “a suction
pump impeller” to “collect the debris in the swimmgipool” and collects “debris
collected from the swimming pool 102" into “a dedbciontainer” located in
housing 202. Renaud, [0023], [0030]. A POSITA woluée understood that the
system, through the cleaner 200, cleans a submetgéxte below the water
surface at least when operating in “bottom modaried, 1293.

b.  2[a][i]
Renaud discloses 2[a][i] as explained in 8IV.F(2[&re]). Janét, 294.
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c.  2[a]ii]-2[b]

Limitations 2[a][ii]-2[a][vii] are identical to lintations 1[a]-1[b] and 1[d]-
1[e][iii], respectively, and limitation 2[b] is ssbantially similar to limitation 1[c].
For at least the same reasons explained in 881\bf.21[a]-1[e][iii]), Renaud
discloses or suggests 2[a][ii]-2[b]. Janét, 295.

4.  Claim 3 Unpatentable over Renaud

Renaud renders Claim 3 obvious. Janét, 1297-300.

a. 3[pre], 3[a][i]

Limitations 3[pre] and 3[a][i] are exactly the saamlimitations 2[Pre] and
2[a][i]. Renaud discloses 3[Pre] and 3[a][i] as lexped in §88IV.F.3.a-bsee also
8IV.F.2.a (1[Pre]). Janét, 1298.

b.  3[a][ii]-3[b][ii]

Limitations 3[a][ii]-3[b][ii] are exactly the samas or substantially similar to
limitations 1[a]-1[d] and 1[e][ii]-1[e][iii], respetively. For at least the same
reasons explained above in 88IV.F.2.b-e, IV.F.2(4f{a]-1[d], 1[e][ii]-1[e][iii]),
Renaud discloses or suggests 3[a][ii]-3[b][ii]. 68r1]299.

V. CONCLUSION

The Board should institute IPR and cancel Clain3s 1-

VI.  MANDATORY NOTICES
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A. Real Party in Interest

Petitioner identifies itself as a real party ineirgst. The following are
identified as additional real parties in interd3eepwater Innovation Technology
(Hong Kong) Limited and Xingmai Innovation Techngyo(Suzhou) Co., Ltd.

B. Related Matters

To the best of Petitioner's knowledge, the '191elRahas been involved in
the following cases:
» Beatbot Technology (USA) Co. Ltd. et al v. ZodieolSystems LLONo.
3:25-cv-01946 (S.D. Cal.).
» Zodiac Pool Sys. LLC v. Wyboaotics, Co. L€hase No. 2:25-cv-00582 (E.D.
Tex).
* Wybotics Inc. et al v. Zodiac Pool Systems LC&se No. 2-25-cv-08526
(C.D. Cal.).
* Wybotics Inc. et al v. Zodiac Pool Systems LIRRR2026-00159 (PTAB).
Petitioner is also concurrently filing Petitions fater PartesReview of U.S.
Patent Nos. 11,880,207 and 11,262,766 which amecklto the '191 Patent

challenged herein.
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PTAB Case No. IPR2026-00202

Notice of Counsel and Service Information

Petitioner consents to electronic service. All caimioations to the attorneys

listed below may be sent to: Perkins-Service-XingAuwiac-
IPRs@perkinscoie.com.
LEAD COUNSEL BACK-UP COUNSEL
Kyle R. Canavera Wei Yuan

Reg. No. 72,167

Perkins Coie LLP

11452 El Camino Real, Suite 300
San Diego, CA 92130-2080
Phone: 858.720.5700

Fax: 858.720.5799
canavera-ptab@perkinscoie.com

Reg. No. 71,772

Perkins Coie LLP

11452 EI Camino Real, Suite 300
San Diego, CA 92130-2080
Phone: 858.720.5700

Fax: 858.720.5799
yuan-ptab@perkinscoie.com

BACK-UP COUNSEL

BACK-UP COUNSEL

Bing Ai

Reg. No. 43,312

Perkins Coie LLP

11452 El Camino Real, Suite 300
San Diego, CA 92130-2080
Phone: 858.720.5700

Fax: 858.720.5799
ai-ptab@perkinscoie.com

Xiaobing Zhang

Reg. No. 63,929

Perkins Coie LLP

11452 EI Camino Real, Suite 300
San Diego, CA 92130-2080
Phone: 858.720.5700

Fax: 858.720.5799
zhang-ptab@perkinscoie.com

BACK-UP COUNSEL

BACK-UP COUNSEL

Babak Tehranchi

Reg. No. 55,937

Perkins Coie LLP

11452 El Camino Real, Suite 300
San Diego, CA 92130-2080
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Phone: 858.720.5700
Fax: 858.720.5799
tehranchi-ptab@perkinscoie.com

D. Power of Attorney

A power of attorney is filed herewith according3{d C.F.R. 842.10(b).

Respectfully submitted,

/| Kyle R. Canavera

Kyle R. Canavera
Reg. No. 72,167
Attorney for Petitioner

PERKINS COIE LLP
11452 El Camino Real Ste 300
San Diego, CA 92130-2080

Date:January 26, 20:
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CERTIFICATE OF WORD COUNT UNDER 37CFR 842.240)
Pursuant to 37 C.F.R. 842.24(a), Petitioner hecdtifies that portions of

the above-captioned Petition fioter partesreview of U.S. Patent No. 11,003,191,
in accordance with and reliance on the word coumtided by the word-processing
system used to prepare this Petition, that the euwiwords in this paper is 13,976.
Pursuant to 37 C.F.R. 842.24(a), this word coum ompliance and excludes the
table of contents, table of authorities, mandatwtices under 842.8, certificate of
service, certificate of word count, appendix of ibkls, and any claim listing. This

word count was prepared using Microsoft Word.

Respectfully submitted,

/| Kyle R. Canavera

Kyle R. Canavera
Reg. No. 72,167
Attorney for Petitioner

Date:January 26, 20:
PERKINS COIE LLP

11452 El Camino Real Ste 300
San Diego, CA 92130-2080
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that true copfeth® Petition forinter
partesreview of U.S. Patent No. 11,003,191 and supportiaterials (Exhibits and
Power of Attorney) were served via FedEx delivenytbe Patent Owner at the
correspondence address of record as listed on PAIR:

Kilpatrick Townsend & Stockton LLP - East Coast
Mailstop: IP Docketing - 22
1100 Peachtree Street
Suite 2800
Atlanta, GA 30309

A courtesy copy was also sent via electronic nmalPatent Owner’s
litigation counsel listed below:

Christopher Samuel Leah - cleah@Kkilpatricktownseom.

Kathleen Rose Geyer - kgeyer@ktslaw.com
Steven David Moore - stevemoore@velaw.com

Respectfully submitted,
/Meghan Bright

Meghan Bright
Patent Paralegal

Date:January 26, 20:
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