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LISTING OF CHALLENGED CLAIMS

11,880,207

Claim 1

1[pre] A self-propelled pool cleaning system faganhing debris 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. afilter configured to retain debris colied from the submerged surface;

1[d] d. at least one camera for capturing an incfge least a first object within
the swimming pool; and

1[e][i] e. a controller (i) in electronic communtan with the at least one came
and

ra

1[e][ii] (i) configured to generate, in responsethe captured image, at least g
control signal to cause movement of the body withenswimming pool to, or
away from, the first object.

ne

Claim 2

2[pre] A pool system comprising:

2[a] at least one piece of equipment for a swimnpagl or spa;

2[b] one or more cameras configured to captureovmeémages of at least a
portion of a location including the swimming poolspa; and

2[c][i] a controller in communication with the adst one piece of equipment
and the one or more cameras,
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2[c][ii] the controller configured to receive vidudata from the one or more
cameras and determine a control action for theastlone piece of equipment
based on the received visual data.

Claim 3

3. The pool system of claim 2, wherein the at least piece of equipment
comprises a cleaning device with one or more ppalmechanisms, the
cleaning device configured to travel adjacent tonserged or water-containing
surfaces of the swimming pool or spa and to perfarcteaning operation.

Claim 5

5. The pool system of claim 2, wherein the one orextameras are mounted ¢
the at least one piece of equipment.

DN

Claim 6

6. The pool system of claim 2, wherein the one orextameras are submergik
or submerged within the swimming pool or spa.

Claim 7

7. The pool system of claim 2, wherein the conéiralé configured to detect a
characteristic of the location based on the vida#h and control the piece of
equipment based on the detected characteristic.

Claim 8

8. The pool system of claim 7, wherein the charatte comprises a cleanlines
of a surface of the swimming pool, and whereindbetroller is configured to
control the piece of equipment based on the detedt&anliness being outside ¢
a threshold.

S

Claim 10
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10. The pool system of claim 2, wherein the coldrat further configured to
present a graphical depiction on a remote devisedan the received visual
data as the control action.

Claim 12

12[pre] A method for monitoring a pool system, thethod comprising

12[a] receiving images of at least a portion od@ation including a swimming
pool or spa from one or more cameras;

12[b] determining a target area and detecting aacheristic of the target area
based on the images; and

12[c] generating a control response based on tteetdel characteristic of the
target area.

Claim 13

13[a] The method of claim 12, wherein the targetasomprises a portion of a
surface of the swimming pool or spa, and

13[b] wherein the characteristic comprises a cieask characteristic of the
portion of the surface of the swimming pool or spa.

Claim 14

14. The method of claim 12, wherein generatingcthr@rol response comprises
controlling an operation of a piece of equipmenthaf swimming pool or spa.

Claim 15

15. The method of claim 12, wherein generatingcthr@rol response comprises
generating an alert on a remote device.

Claim 16
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16. The method of claim 12, wherein generatingcthr@rol response comprises
wirelessly communicating with a piece of equipmfentthe swimming pool or
spa or a remote device.

Claim 17

17. The method of claim 12, wherein generatingcthr@rol response comprises
prompting a user on a remote device, and whereiméthod further comprises
receiving a control input from the user on the remaevice for controlling a
piece of equipment of the swimming pool or spa.

Claim 19

19[a] The method of claim 12, wherein generatirgdbntrol response

comprises controlling operation of a cleaning devaonfigured to travel
adjacent to submerged or water-containing surfatése swimming pool or sp:
and to perform a cleaning operation,

O

19[b] wherein controlling operation of the cleanohgyice comprises one or
more of controlling a path or route of the cleanil®yice, an aggressiveness of
cleaning chemicals deployed, an aggressivenesdchanical cleaning, or a
speed of the cleaning device.
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[, Jason A. Janét, of Raleigh, North Carolina, dexthat:

l. INTRODUCTION

1. | have been retained by counsel for Petitioner BEAT
TECHNOLOGY (USA) CO. LTD. (“Petitioner” or “BEATBOT) as an expert
witness to provide my opinion regarding certairopsrt references and U.S. Patent
No. 11,880,207 (“the '207 Patent”) in their Petitifor Inter PartesReview.

2. | make this declaration based upon my own perdamalledge and, if
called upon to testify, will testify competently ttoe matters stated herein.

3. | have been asked to provide my expert opinioroimection with the
Inter PartesReview of the '207 Patent to Durvasefaal. concerning whether it is
unpatentable over certain prior art. This declarais a statement of my opinions on
Issues relating to the patentability of claims 1538, 10, 12-17, and 19 (the
“Challenged Claims”) of the '207 Patent. As | explanore fully below, it is my
opinion that all of the Challenged Claims would @&deen obvious to a person of
ordinary skill in the art (“POSITA”) at the time die alleged invention.

4. | am being compensated for my work in this mattems standard
hourly rate. | am also being reimbursed for reabtenand customary expenses
associated with my work and testimony in this iiigagion. My compensation is

not contingent on the outcome of this matter orsghecifics of my testimony.
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5. | understand that the '207 patent has been assign&@diac Pool
Systems LLC.
6.  This declaration is based on the information culyesvailable to me.
To the extent that additional information becomesilable, | reserve the right to
continue my investigation and study, which mayunel a review of documents and
information that may be produced, as well as testiyrfrom depositions that have

not yet been taken.

A. Qualifications and Professional Experience

7. | have studied, taught, and practiced in the fadfldobotics for over
thirty years, including extensive work in autonorsaunderwater vehicles, camera-
based sensing systems, and computer vision apphsat have a Ph.D. in Electrical
& Computer Engineering from North Carolina Stataudnsity (or “NCSU”), which
| earned in 1998. Prior to that | received a MnSntegrated Manufacturing Systems
Engineering from North Carolina State UniversitylB94 and a B.S. in Mechanical
Engineering from the University of Virginia in 1990

8. Since 1991, | have been active in the submersibte land-based
mobile robots, wall-climbing mobile robots, sensgpattern analysis, computer
vision, image/video processing, and automatiordéieMy work has specifically

included developing autonomous systems that usereabased image analysis to
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detect objects, recognize surface characteristiu$ make control decisions. | have
authored numerous publications and have co-auth@edextbook entitled
Computational Intelligence
9. My PhD dissertation is entitld@attern Analysis, Tracking and Control
for Autonomous Vehicles Using Neural Networks described the use of
unsupervised training (i.e., the Hyper-Ellipsoidugiering Neural Network, or
“HECNN"), and supervised training (i.e., the Regié@ature Neural Network, or
“RFNN”) for dissimilar mobile robots to learn aspecof their common
environments through multiple types of sensors .(eighaging, acoustic
rangefinding, infrared proximity, and tactile), atten transfer knowledge between
for operational use and/or refinement. Among othéputs, the robots learned to
recognize surface conditions, spaces, objectaaatiarks within those spaces, and
then plan and track motion from the accumulatedsiraded knowledge. The robots
demonstrated the ability to use visual and senata th autonomously recognize
and respond to environmental characteristics.
10. | have designed, built, and marketed robots, autednaystems, and
components thereof, including submersible and gfomobile robots, unmanned

aerial vehicles (UAV), unattended sensors automst@ege and retrieval systems

(ASRS), proof-of-concept extra-terrestrial robotsmnanually manipulated



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

(“twiddled”) submersible foils, wall climbing molglrobots, and augmented reality

systems.
11. | have taught the following courses: Introductian Robotics and
Automation (Duke and Introduction to Control Theory (Duke and

Distributed Real-

the areas of robotics, automation, artificial inggince, autonomy, pattern analysis,
and control systems. | have also served on sel®al and PhD-level graduate
student committees, designed qualifying exam probleserved on the NCSU
IMSEI Board, and participated in curriculum devetggnt for undergraduate and
graduate level programs.

12. | have also started, sponsored, and advised naiktiphmpion student
teams for international robot competitions inclggirbut not limited to, the
NASA/ASCE Extra-Terrestrial Robotics Competitionhet DARPA Grand
Challenge, the AUVSI/ONR Autonomous Underwater @eEhCompetition, and the
European CLAWAR Wall-Climbing Robot competition.

13. | have initiated multiple unmanned aerial vehidl#AY) projects at
both academic and industry levels. The AngelFistos&Domain Submersible
UAV, a DARPA ASW program that | incubated and pn@ol funding for at

Teledyne, included a partnership with North CaiBtate University. Additionally,

-4 -
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academic UAVs include, but are not limited to, Quamters with Hybrid Remote
and Autonomous Control, Marsupial UAVs that Deplnyd Recover Unmanned
Ground Vehicles, and Wall-Climbing UAVSs.

14. In 1999, while | was employed by Nekton ReseardieKton”), |
captured and managed multiple programs sponsordagebpepartment of Defense
(DoD) and private-sector companies that focusedngmily on autonomous
underwater vehicles (AUV), remotely operated vedsdROV), TwiddleFish toys,
and indirect-fire projectiles. During my tenure,KitEn entered into a joint venture
agreement with the founders of what eventually becknown as Parata Systems —
a pharmacy automation solutions company, whiclppetted launching.

15. After leaving Nekton in March 2002, | joined a tHdaw Jersey-based
company called Avionic Instruments, Inc. (“AvionjcWhile at Avionic, | continued
developing and marketing robots and supported eeging related to various
design, manufacturing, quality and assembly issuethe core aerospace product
lines. Avionic product lines include, but are natited to, ducted fans, transformer
rectifier units (TRU), regulated TRU (RTRU), auatly power unit (APU) control
systems, power distribution systems (PDU), frequesanverters, corner clamps,

and VRAM attractors/thrusters. Customers include®DNASA, Boeing, Sikorsky,

Augusta-Westland, Dassault, and Lockheed-Matrtin.

-5-
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16. In late 2004, soon after Avionic was sold, I, alomgh others from
Avionic, secured funding to develop an alpha-lewelti-dispenser robotic system
which afforded me time to write the RxMedic bussgdan and raise multiple
rounds of venture capital. In late 2006, RxMediallgd “APDS” until November
2006) was launched as a stand-alone, sole-focutureerAfter the operational
launch of RxMedic, | served as General Manager arahtually Chief Technical
Officer. Through my roles at RxMedic, | oversaw tleelopment of the RxMedic
ADS robot, managed the intellectual property pdidfocoordinated sales and
marketing, and provided strategic, fiscal, and apenal leadership. In May 2010,
J.M Smith Corporation acquired RxMedic, and in Hareto assist in the change of
ownership, | served as a director of RxMedic uviay 2011.

17. Also in late 2004, after Avionic was sold, |, alongth others from
Avionic, secured funding for Vortex HC through DabDntracts and robot sales, to
continue developing the VRAM Mobile Robot Platfo(MRP — a wall-climbing
robot), the ARTEMIS AUV (a holonomic submersibldood for counter-mine and
counter-obstacle operations), the submersible erathle nuclear-grade boiler water
reactor (BWR) inspection robot, and other robotdpicis centered around the

VRAM. Some DoD programs were/are classified, foraih maintained a SECRET

clearance at both the personal and facilities |eared served as the facilities security

-6 -
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officer (FSO). In late 2006, corresponding to thiklaunch of RxMedic, Vortex HC
technologies were largely licensed to Teledyne $&aBSeaRobotics, and HDT.
However, | have continued to support Vortex HC lieees and customers to date.
After the sale of RxMedic, and after fulfilling niy2-month employment obligation,
| joined Teledyne Technologies in summer 2011 e as the Senior Manager for
the RTP division of Teledyne Scientific, and supedrmultiple DoD sponsored
robotic-focused programs. Some of these programe/are classified, for which |
maintained a personal SECRET clearance. Among tpesgrams, were cargo
unmanned ground vehicles (CUGV), squad-level autans unmanned ground
vehicles (UGV), autonomous underwater vehicles (AUMmanned underwater
vehicles (UUV), and a cross-domain autonomous \eloapable of transitioning
between air-, surface- and underwater-domains.atomain vehicles that were
evaluated, designed and prototyped included, bt wet limited to, the AngelFish
(later called “EagleRay”) submersible AUV for astibmarine warfare, and a ball-
shaped robot for countermine operations on thergtoun the beach zone and in the
surf zone. Sensor design, refinement and signaessing was a major component
of each program. Sensors employed include, butarenited to: proximity

ranging electro-optical long-, short- and mid-
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Additionally, control systems were designed, reafinend integrated into the
aforementioned systems. Most control systems wesed-loop, in that they utilized
sensor-based # $  others were open-loop, where states were estimatkdittle
or no feedback.

18. Inlate 2013, Avionic, a Transdigm business unihat point, requested
that | return to turn around a supply-chain issar@] assume management of its
Sikorsky S97 Raider helicopter program. The S97d&ais purported to be the
fastest, most maneuverable helicopter, due toodsial, counter-rotating variable
pitch wings, and an aft-based push-propeller. Agi@iso controlled two business
units named Acme Aerospace (Acme) and Aerospacdirngo8olutions (ACS).
Avionic, Acme and ACS supported the S97 programg¢lwhas met milestones and
continues to produce multiple successful demonstst In 2013, Transdigm
expanded my role to include directorship of theofwt, Acme and ACS sales and
marketing team, and to report operational and trerstatus at six-week intervals.
Transdigm required that | move my family to Newsésr in late 2014, which
influenced my decision to resign and assume the @O0 Delta Five Systems in
Raleigh, NC.

19. As CEO of Delta Five, | led a private-equity backéabspitality-

focused venture, coordinating the company'’s lawarh strategic path including an

-8-
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early stage pivot. Initially focused on back-entatics and automation, Delta Five
shifted to address the rampant bed bug problem-p-priority for hoteliers—with
a novel unattended sensor and trap, called thenBézed Pest Monitoring System
(TPMS), which is based on computer vision and mgeof things (IoT), and has
proven capable of scaling to other pests. In amldito the TPMS, Delta Five
developed a novel means to mass produce a natumatented aggregation
pheromone that, in concert with placement and heat] invertebrates to the TPMS.
After leading Delta Five and serving on its Boawod four years, | resigned to join
ARA, but continue serving Delta Five as an investw supportive transition agent.
20. In 2018, | joined ARA as sector CTO. In this rolmy primary
responsibilities included leading the commercidiaa and technology transition
efforts, which require technical, business and cafe development, as well as the
raising of capital and managing matrixed rosteessumed my other current role at
ARA, Corporate Director of IP and Product Commédrizadion, in 2020. In this role,
| evaluate, quantify, present, and recommend p@#f®f IP, product lines, and
ventures on the basis of competitive landscapeseadable markets, sales strategy,
resource availability and technology readinesdst apearhead investments and

provide general venture oversight. | maintain a&ctivfOP SECRET and SCI

(Sensitive Compartmented Information) security iIdeaes.

-9-
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21. My curriculum vitae is attached as EX1004 to thecldration in
support of the IPR petition, and provides furthdormation about my experience,
expertise, and presentations.

22. Considering the foregoing, | consider myself taheexpert in the field
of autonomous underwater robotics, including can@sed computer vision, image
processing for object and surface recognition, rmatwous control systems, and
robotic operation in aquatic environments such @sl gleaning and monitoring
systems. Therefore, | believe that | am qualifiegrtovide an opinion as to what a
person of ordinary skill in the art at the timetbé invention (“POSITA”) would
have understood, known, or concluded regardingstiigect matter of the '207

patent involved in this case.

B. Materials Reviewed

23. My opinions expressed in this declaration are basedocuments and
materials identified in this declaration, includitige '207 patent, the prior art
references and background materials discussedisnddtlaration, and the other
references specifically identified in this declaat | have considered these
materials in their entirety, even if only portic® discussed here. The following is

an exemplary list of the materials on which | basedpinion.

-10 -
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No. Exhibit

1001 U.S. Patent No. 11,880,207 (207 Patent”)

1002 File History of the '207 patent (“207FH”")

1003 [Reserved]

1004 Curriculum Vitae of Jason Janét, Ph.D.

1005 Chinese Patent Application Publication No. 6GMI119A (“Cui”)

German Patent Application Publication No. DE102@3310A1

1006 | kol

Chinese Patent Application Publication No. CN10XIBAA (“Fu-

1007 007")

1008 U.S. Patent No. 3,321,787 (“Myers”)

1009 U.S. Patent No. 4,168,557 (“Rasch”)

Jonathan Horgan & Daniel Toal, Review of Machinsivfn
1010 | Applications in Unmanned Underwater Vehicles, Path.Int'l
Conf. on Control, Automation, Robotics and Visiof2006)

1011 U.S. Patent Application Publication No. 20024025 Al (“Hsu”)

U.S. Patent Application Publication No. 2008/004831

1012 v aitta)

24. In forming the opinions expressed below, | havesaered:
% #
the relevant legal standards as explained to niledblpetitioner’s

counsel, including the standard for obviousness] any

-11 -
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additional authoritative documents as cited in ltey of this

my own knowledge and experience based upon my woitke
field of underwater robotics as described above
any other documents not listed above but citedvhelo
25. | may rely upon these materials, my knowledge aqpeérence, and/or
additional materials to rebut arguments raisedneyRatent Owner. Further, | may
also consider additional documents and informaimrforming any necessary
opinions, including documents that may not yet hasen provided to me.
26. My analysis of the materials produced in this peatieg is ongoing and
I will continue to review any new material as it psovided. This declaration
represents only those opinions | have formed te.dateserve the right to revise,
supplement, and/or amend my opinions stated hbesiad on new information and
on my continuing analysis of the materials alrepdyvided.
27. Unless otherwise noted, all emphasis in any quotaterial has been
added.

I. LEVEL OF ORDINARY SKILL IN THE ART

28. My analysis reflects the views of a person of cadynskill in the art

(POSITA) in the field of the '207 Patent as of Jaly, 2012, which | understand is

-12 -
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the alleged time of invention.

29. | have been advised by the Petitioner’'s counselwamterstand there
are multiple factors relevant to determining thesleof ordinary skill in the pertinent
art, including (1) the levels of education and edee of persons working in the

% % & % % % % " %

# % ( % %
problems. | understand that POSITAs is not a sjpaél individual, but rather is a
hypothetical individual having the qualities retied by the factors above. |
understand that POSITAs would also have knowledge fteachings of the prior
art, including the art cited below.

30. Taking these factors into consideration, in my amnon or before July
10, 2012, POSITAs would have been someone knowdddgeand familiar with
design or development of autonomous robotic systearsera-based sensing and
Image processing, and control systems for aquatinderwater applications that
are pertinent to the '207 Patent. That person wdwade a bachelor’'s degree in
electrical engineering, mechanical engineering,Sgsy or computer engineering,
with at least two years’ experience in autonomaoamera-based robotic cleaning

systems. In my opinion, a lack of work experienaa be remedied by additional

education, and vice versa.

-13 -
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31. AsofJuly 10, 2012, | met, and in fact exceeded,qualifications of a
person of ordinary skill in the art.

32. For purposes of this Declaration, in general, aridss otherwise noted,
my statements and opinions, such as those regarmyngexperience and the
understanding of POSITAs generally (and specifjcadllated to the references |
consulted herein), reflect the knowledge that exish the field as of the earliest
possible priority date of the '207 Patent (i.elyd0, 2012). Unless otherwise stated,
when | provide my understanding and analysis beitois,consistent with the level

of POSITAs prior to the earliest alleged priorigte of the '207 Patent.

[ll.  RELEVANT LEGAL STANDARDS

33. | am not an attorney. In preparing and expressiygopinions and
considering the subject matter of the '207 Patiesuty relying on certain basic legal
principles that counsel have explained to me. Theseiples are discussed below.

34. | understand that for an invention claimed in aepatto be found
patentable, it must be, among other things, newnahdbvious in view of what was
known before the invention was made.

35. | understand the information that is used to eualuahether an
invention is new and not obvious is generally neféito as “prior art” and generally

includes patents and printed publications (e.gokbpjournal publications, articles
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on websites, product manuals, etc.).

36. lunderstand that in this proceeding Petitionerthasurden of proving
that the claims of the '207 Patent are anticipdgdr obvious in view of the prior
art by a preponderance of the evidence. | undeatdtzat “a preponderance of the
evidence” is evidence sufficient to show that d faenore likely true than it is not.

37. lunderstand that prior art to the '207 Patenhis proceeding includes
patents and printed publications in the relevantheat predate the proper priority
date of the alleged invention recited in the '2@feRt.

38. | understand that terms appearing in the patenmslaare to be
interpreted according to their “ordinary and cushoyn meaning” in an IPR
proceeding. In determining the ordinary and custynmaeaning, the words of a
claim are first given their plain meaning as theyuld have been understood by
POSITAs at the time of the alleged invention, ghti of the specification and file
history. | understand that treatises and dicti@samay be consulted, albeit under
limited circumstances, to determine the meaningoated by POSITAs at the time
of the alleged invention. | have followed this apgch in my analysis and have
applied the ordinary and customary meaning of thesas throughout my analysis

in this Declaration.

39. | understand that there are two ways in which paidrmay render a
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patent claim unpatentable. First, the prior artlsashown to “anticipate” the claim.
Second, the prior art can be shown to have madeldire “obvious” to a person of
ordinary skill in the art. In this declaration |cies on “obviousness.” My
understanding of the legal standard for “obvioushesset forth below.

40. | have been informed by counsel that a claimed ntiga is
unpatentable as obvious if the differences betwleemvention and the prior art are
such that the subject matter as a whole would e obvious at the time the
invention was made to a person having ordinary skthe art to which the subject
matter pertains. | have also been informed by celuhsit the obviousness analysis
takes into account factual inquiries including fénee| of ordinary skill in the art, the
scope and content of the prior art, and the diffees between the prior art and the
claimed subject matter.

41. Specifically, 1 understand that the obviousnessstioe requires
consideration of four factors (although not necelgsa the following order):

% %
The differences between the %
The knowledge of a person $ %

and

Whatever objective factors indicating obviousness non-
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obviousness may be present in any particular case.

42. | have been informed by counsel that the Supremet@as recognized
several rationales for combining references or fyody a reference to show
obviousness of claimed subject matter. Some ofeth@dionales include the
following: (a) combining prior art elements accoglito known methods to yield

# # # $ %
# # $ %
% ) % pplying a known technique to a known

% ) #
choosing from a finite number of identified, pradiale solutions, with a reasonable
* % ) ggestion, or motivation in the prior
art that would have led one of ordinary skill todifyg the prior art reference or to
combine prior art reference teachings to arrivehat claimed invention. | also
understand that, at least in IPR proceedings, ailomis in the patent or in the
prosecution file history of the patent (referrecagoApplicant Admitted Prior Art or
“AAPA”) can be used to, among other things, essiblbackground knowledge
possessed by POSITAs.

43. | further understand that certain factors may suppo rebut the

obviousness of a claim. | understand that suchnekeg considerations include,
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among other things, commercial success of the gtaenvention, skepticism of
those having ordinary skill in the art at the tiofanvention, unexpected results of
the invention, any long-felt but unsolved needhe art that was satisfied by the
alleged invention, the failure of others to make #leged invention, praise of the
alleged invention by those having ordinary skilthe art, and copying of the alleged
invention by others in the field. | understand thiaére must be a nexus—a
connection—between any such secondary considesadiot the alleged invention.
| also understand that contemporaneous and indepemivention by others is a
secondary consideration tending to show obviousness
44. | am not aware of any allegations by the namedntoreof the '207
Patent or any assignee of the 207 Patent thatsacpndary considerations are
relevant to the obviousness analysis of any ChgdldrClaim of the '207 Patent.
45. | understand that a petition must identify, for aayms with means-
plus-function limitations, the specific portionstbe specification that describe the
structure, material, or acts corresponding to etanimed function. | also understand
a rebuttable presumption exists that without usthefterm, “means,” a claim term
IS not interpreted as means-plus-function, but tbtdter nonce words like

“component” have been found to satisfy the rebilgtaibpesumption and invoke a

means-plus-function claim construction of suchaanclterm.
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46. | also understand that a petitioner seeking to destnate that the prior
art discloses a means-plus-function limitation musive that the corresponding
structure—or an equivalent—was present in the @roand performing the same
claimed function.

47. | understand that the standard for determining kdrethe prior art
discloses the corresponding structure or an ecgnvals whether there are
insubstantial differences, which means that if dissertedly equivalent structure
performs the claimed function in substantially $lene way to achieve substantially
the same result as the corresponding structureiideddn the specification, it is
equivalent.

48. | understand that proving structural equivalencesdaot require a
component-by-component analysis, but rather thatstfficient to show structure,
materials, or acts that perform the claimed fumcirosubstantially the same way to
achieve substantially the same result because l#m@ dimitation is the overall
structure corresponding to the claimed function awoidindividual components.

49. | understand that for a claim to be valid, its seapust be definite, and
that improperly introducing a term can lead to aascertainable scope of a term,

rendering it indefinite. | understand that any rlaélement first addressed in the

claims by the antecedent basis, “a” may then betiiiked later in the claims by the
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antecedent basis, “the.” | understand that falo@pllow this convention may lead
to ambiguity in the identification of the particuldaim element in question, leading
to an indefinite scope of the claim’s term. For pmses of this proceeding, |
identified and provided my best understanding of aoch terms despite such

ascertainable scope.

IV. SUMMARY OF OPINIONS

50. During my review, | have evaluated the claims lo¢ tchallenged
patents and it is my opinion that each challengaidhas invalid. Specific invalidity
grounds are listed in the table below, where &lrdferences are prior art under AlA

35 U.S.C. §102(a)(1)-(2).

C;gosbg'scl%nldozr Claims Reference(s)
1A 1,2, 3,5-8,12 13-14, 19 Cui
1B 8, 16 Cui and Fu-007
1C 10, 17 Cui and Hsu
2A 1,2 3,5-712 14, 19 Knoll
2B 7-8,12, 13-14, 19 Knoll and Fu-007
2C 10, 17 Knoll, Fu-007, and Hs{i
3 2,4,7,1012, 14-16 Laitta

51. |reserve the right to supplement these findingsikhnew information
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be made available.

V. OVERVIEW OF THE TECHNOLOGY

52. The following section summarizes the state of thdmthe field of
robotic pool cleaners as of the alleged July 1@,22friority date. The technical
information and principles discussed herein werd-d@umented in the public
domain and represent the common general knowledgiable to a person of
ordinary skill in the art (POSITA) at that time.

A.  Historical Context: Stochastic Navigation in EarlyPool Robotics
(1967-2000)

1. The Genesis of the Submersible Chassis: Myers (1967

53. The foundational architecture of the electric rab@ol cleaner was
established by Robert B. Myers in U.S. Patent N82B,787 (“Myers” +, 1008),
titled “Swimming Pool Cleaning Means,” filed in 1B6Myers’ invention was
significant not for its intelligence, but for it®bust interaction with the aquatic
environment. The patent describes a device tharriatically self-propelled over
the bottom surface of the swimming pool.” The ofieral principle was purely
stochastic. The device utilized a drive mechanisat induced random turns and
reversals. Statistically, given infinite time, adam walk within a bounded domain
(the pool) will cover the entire area. Howeverpiactical terms, this resulted in

significant inefficiency. The “intelligence” of th®lyers device was mechanical,
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relying on physical interaction with pool walls tiagger directional changes. This
established the “bump-and-turn” paradigm that woddehinate the industry for

decades.

2.  The Rasch Architecture (1979)

54. The next quantum leap in mechanical design came Wdlhelm
Rasch, whose work culminated in U.S. Patent No6&857 (filed 1976, granted
1979 +,-. 09). Rasch’s patent described the canonical foctofaof the modern
robotic cleaner:

A sealed, waterproof body containing the drive matad pump motor.

A filter chamber located within the body.

Endless tracks (caterpillar tracks) for tractionstippery pool liners.

An impeller system that not only drew water throtigg filter but also created

a thrust force perpendicular to the surface (pngstie cleaner against the

floor or walls) to maintain traction, including eertical walls.

B. The Rise of Underwater Computer Vision (Before 2012
55. By the alleged July 10, 2012 priority date, thelegjapion of machine

vision in the control of unmanned underwater vedsc(UUVs) was a well-
established and rapidly maturing field. While eauntyderwater navigation relied

heavily on expensive and bulky acoustic sensossjritlustry had shifted toward
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machine vision because cameras provided a lightweigexpensive, and flexible
alternative that lacked the minimum operating ralngéations of sonar. By 2010,
machine vision was already considered a “naturadlusion in underwater control
loops, serving as standard payload equipment foin Batonomous underwater
vehicles (AUVs) and remotely operated vehicles (RDY6 assist in tasks like

inspection, surveying, and data collection.

56. For example, 2006 review paper by Jonathan HorgdrDaniel Toal,
titled “Review of Machine Vision Applications in imanned Underwater Vehicles”
(EX1010 /0 1 ) provides a comprehensive overview of the integnabf
machine vision in underwater robotics. As the argimote, by 2006, machine vision
was already a standard sensor in underwater cdabps, serving as a lightweight
and cost-effective alternative to acoustic send6xsl010, p.1. They further note
that because cameras were common payloads, they‘maturally” utilized within
vehicle control loops to facilitate autonomous gation and positioningd.

57. Horgan explicitly describes the closed-loop ardttiiee required to
move a vehicle in response to visual data. Forantst, in “station keeping”
applications, a vehicle uses a downward-facing caneeacquire images of the floor

at a range of 1-3 meteidsl. The system’s controller then analyzes these cegtur

iImages to measure the vehicle’'s offset and autcalbtigenerates “appropriate
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thruster signals” (i.e., control signals) to causavement of the vehicle body to a
specific orientation or positiomd.

58. Furthermore, Horgan details “target tracking” ariéature tracking”
where the system is configured to move the vehiddy specifically toward or
relative to a first objecGedd. The paper describes methods where vision is wsed t
“determine the required direction” to an objectrdérest, allowing the controller to
steer the vehicle based on that identified directid.,, p. 4.

59. By the alleged July 2012 priority date, a POSITAwdo have
recognized that these established underwater rteongachniques—using captured
Images to identify objects and generating conigsias to guide the vehicle relative
to those objects—were directly applicable to theiremment of a self-propelled

pool cleaner.

VI. THE '207 PATENT
A. Overview

60. The '207 Patent describes a pool system that wsasma-based image
analysis to detect pool conditions and generateaamsponses. EX1001, Abstract.

As illustrated in FIG. 1 (annotated below), thetegs includes ac¢amera 321

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

specified.
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positioned to capture images of a swimming poosma, a ¢ " that

analyzes the images and generates control respémsg®ol equipment (e.g.,

for cleaning applications). EX1001, 2:64-5:9.

., g .
JoJo10) I SUREE— “‘...N.Ev.ﬁ I o |
7 &
L :ﬁ 353 aF
Fis. | I

61. The system also includes a cleaning device (veBitlas illustrated in
FIG. 1 (annotated above)) with a bodyda/e system coupled to the body for
moving the body within the pool, and cleaning equamt ( , suction
mechanisms, chemical dispensers) for removing slelati, 10:11-30, FIG. 10
(annotated below). The cameras capture imageseopdtiol, and the controller
analyzes the images to determine the cleanlinessilmherged pool surfaces and
generates control signals to adjust the operatidheocleaning vehicldd., 8:27-

9:59.
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A6 10

B. Prosecution History

62. The '207 Patent claims priority to U.S. Patent Aggion No.
13/545,918 filed on July 10, 2012, which is assuttweede the priority date for all
Challenged Claims for purposes of this Petition18X1, field (63).

63. The Examiner issued a Non-Final Office Action ré&jag the sole
pending claim (Claim 20) for nonstatutory doubleggodéing. EX1002, pp.82-90.
Applicant filed a Terminal Disclaimer and new ClairB1-39 (Claims 21 and 31
being independent claimdyl., pp.92-105. The Examiner then allowed the claims.

64. Fu-007, used in this petition, was cited in an tnfation Disclosure
Statement (IDS) (EX1002, pp.55, 72) but was notl@asea basis for claim rejections
or otherwise discussed during the prosecution. BrisOuse in this Petition is not
cumulative over the prior examination at least beeaFu-007 is used in
combination with other references, including Knatld Cui, and the Examiner

lacked expert testimony regarding the use of Fudd0€ombination with other
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references.

C. Claim Construction

65. | have been advised by Petitioner’s counsel ancenstand that, for
determining invalidity in this Petition, Petitiondrelieves no constructions are
necessary except for the means-plus-function (MiRtation “means for moving
the vehicle body” in Claim 1.

66. When a claim uses “means” or “module” and recitesaasociated
function, it is presumably MPFSeepre22 '3 """ 4--& 56 MPEP 82181
TriMed, Inc. v. Stryker Corp514 F.3d 1256, 1259-60 (Fed. Cir. 2008).

67. Claim 1 recites a claim limitation in the form eheans for moving...."
and recites a claimed function of “moving the véhioody within the swimming
pool.” EX1001, 10:50-64. It is my opinion that tth@responding structure described
in the specification of the '207 Patent includebewis, rollers, tracks, other surface
contacting members powered by a motor, a vacuuna, laquid jet.Id., 3:33-45,
10:15-17, FIGS. 9-10.

68. In my opinion, the above described structuresasihecification of the

'207 Patent are the corresponding structures ®frieans for moving....”
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VII. SPECIFIC GROUNDS

A. Ground 1A: Claims 1-3, 5-8, 12-14, and 19 are unpahtable over
Cui

69. In my opinion, as explained below, Cui disclosesuggests Claims 1-
3, 5-8, 12-14, and 19.

1. Cui

70. Cui (EX1005), an analogous art and in the samd fiélendeavor as
the '207 Patent, discloses a pool cleaner withided®tection capability for use in
swimming pools. Cui, Title, Abstract. The pool clea uses a CCD camera to
continuously capture images of pool surfaces, coemghem with pre-stored

standard images of clean surfaces, and control€ld@mer’'s operation based on
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detected debris levels/distributiond., Abstract, pp.5-%
71. As illustrated in FIGS. 1-2 (annotated below), Gugool cleaner
comprises a housing 4 containing various componiectading a
, aninfrared distance sensor 3aCCD camera 5 afilter
bag 6 an industrial control computer 7 with relatedtaaire, sensors 8, 9,tiack-

type crawling mechanisms 10roller brushes 11, andhybrid stepper motors 15

Cui, Claim 1, pp.4-5, FIGS. 1-3.

8 2 (o)LL
S S 1P
|| | )| B
= E -
. A~
. Q
sl —T =
2 *
. 1o 14
L FIG. 1 FIG.2

Cui, FIGS. 1-2 (annotated)

2 Page citations to Cui are to the original pagorath the bottom center of each

page.
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72. As illustrated in FIGS. 5-6, computer 7 is conndcte camera 5
through image acquisition card 21 and processesdptured images to generate
control signals that adjust the crawling speed das® detected debris
levels/distributions. Cui, pp.4-7, FIGS. 5-6. Imagpguisition card 21 connects to
3 -7 -3"  Id. Camera 5
captures images that undergo A/D conversion angeaason with standard images
stored on computer Td. Greater sediment/debris levels produce largersgedy

differences, causing computer 7 to adjust speeahaibr 15 via relay board 20,

controlling crawling speed and cleaning forizke.

18 12

1L/

[

FIG. 5 Z
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EC-1040 industrial control computer

< ]
B S S A

PCI-1407 PCL-839 3-axis PCL-818 multi- PCLD-786
Tmage acquisition card movement control card channel A/D Relay terminal
converter card board
S
CCD camera Stepper motor

.pp Turbidity sensor Brushless DC

drive module o L )
Photoelectric distance sensor motor drive card

PT temperature sensor
v

pH sensor, ete.

Stepper motor

Brushless DC

FIG 6 water pump motor]|

73. Human-machine interface 16 of computer 7 displaysl grea with
different colors to indicate cleaned areas andsaiebe cleaned, sensor values, and

control switches. Cui, p.6, FIG. 4.
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16

2. Claim 1

74. In my opinion, Cui discloses or suggests Claim 1.
a. 1[pre] “A self-propelled pool cleaning system for

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

75. In my opinion, Cui discloses or suggests 1[pre].

76. Cui discloses a system designed for “professiomacammercial
swimming pools,” including an underwater cleaninghicle with track-type
crawling mechanisms 1(powered byhybrid stepper motor 15and a computer 7
that processes sensor data and controls the ve@igieAbstract, Claim 1, pp.5-7,

FIGS. 1-2, 6 (annotated below).
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S
12
A
= ’ - "
3 v
15 14
FIG. 1 FIG. 2
EC-1040 industrial control computer
>
PCI-1407 PCL-839 3-axis PCL-818 multi- PCLD-786
Image acquisition card movement control card channel A/D Relay terminal
converter card board
7\
4
CCD p \
i Ste_p peCmotol Turbidity sensor BrushlessDC
drive module . o P
Photoelectric distance sensor motor drive card
PT temperature sensor
A
pH sensor, etc. i
Brushless DC
FIG 6 water pump motot]

77. Cui's cleaning vehicle is self-propelled becausdeurthe control of
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computer 7, motors 15 drive track-type crawling hagsms 10 to move it across
pool surfaces. Cui, Claim 1, pp.5-6.

78. Cui's system detects debris by capturing images wémera 5 and
comparing them (via computer 7) with “pre-storeghslard image information of a
clean pool bottom"—“when there is a lot of sedimamtthe pool bottom, the
grayscale level of the real-time captured imagegsyreatly different from the
grayscale level of the original standard image(€ui, Abstract, pp.4-7. Cui’'s
system collects and cleans debris using “rollessbr(iLl1),” “brushless DC water

pump motor (2),” and “filter bag (6).” Cui, Claim fp.5-7.

b. 1[a] “a. a vehicle body”

79. In my opinion, Cui discloses or suggests 1[a].

80. Cui’'s pool cleaner includes a vehicle body, attleasthe form of
housing 4 with integrated propulsion mechanisnackitype crawling mechanisms
10, motors 15), cleaning components (motor 2, lesishl, filter 6), and sensors
(camera 5). Cui, Claim 1, pp.5-6, FIG.1 (annotdietbw). POSITAs would have
understood this assembled structure is the clafwetdcle body” that travels within
the pool. Specifically, POSITAs would have recoguithat in the context of mobile
robotics, a “vehicle body” constitutes the centahssis or structural frame upon

which propulsion and functional payloads are modintéere, housing 4 provides
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the necessary structural integrity to hold the elthacks (1) and cleaning pump (2)
in a fixed spatial relationship, thereby definimg tphysical form of the “vehicle”
that navigates the pool.

6
: 12

EIY

1 ' FIG. 1

C. 1[b] “b. means for moving the vehicle body within he
swimming pool”

81. In my opinion, Cui discloses or suggests 1[b].

82. The format and content of 1[b] invokes 35 U.S.QL&1). As explained
in 8VI.C, the recited function is “moving the vel@dody within the swimming
pool,” and the corresponding structures are “wheaelders, tracks, other surface
contacting members powered by a motor, a vacuum liquid jet.” EX1001, 3:33-
45, 10:15-17, FIGS.9-10.

83. Cui discloses moving the vehicle body within theirsming pool.

Specifically, Cui disclosesrack-type crawling mechanisms 10powered by
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motors 15. Cui, Claim 1, pp.5-6, FIGS. 1-2 (annotated beloMptors 15 are
mounted on both sides of sealed motor cover liracl-type crawling mechanisms

10 are mounted at front and rear ends of housitdy 4.

12

EI1Y

| ‘ FIG. 1 FIG.2

84. A POSITA would have understood that Cui's trackeyprawling
mechanisms 10 powered by hybrid stepper motorgd Substantially the same as
the '207 Patent’s disclosed “tracks...powered byodor"—both are motor-powered
track systems that contact pool surfaces to pritigelehicle body. Specifically, a
POSITA would have recognized that Cui's mechanwgnttions identically to the
disclosed structure in the '207 Patent by utilizimg electric motor to drive a
continuous, surface-contacting belt (the trackyeoerate traction against the pool
floor. Because Cui employs the exact “tracks” anmmbtor” components identified

as corresponding structure in the '207 Patent, &IP®would have regarded Cui's
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structure as structurally identical to the meaaswed. Cui’s structure performs the
claimed function because motors 15 drive track-tgp@mwling mechanisms 10,
which contact pool surfaces and propel the veltnoty within the swimming pool.

Cui, pp.5-7, FIGS. 1-3+,-..-)'8"  -45.

d. 1[c] “c. a filter configured to retain debris collected
from the submerged surface”

85. In my opinion, Cui discloses or suggests 1][c].

86. Cui’'s system includes a filter configured to retdéebris collected from
the submerged surface, at least in the formiliefr bag 6, which is in the water
circulation system includingrushless DC water pump motor 2Cui, Claim 1, p.6,
FIG.1 (annotated below). A POSITA would have untierg that Cui’'s pump motor
2 draws water containing debris from pool surfdmesuction and filter bag 6 retains
this collected debris, while allowing clean wateipgss through. A POSITA would
have recognized that the specific arrangement ‘Gfter bag” within the “water
circulation” path driven by the pump is the stanldarechanism for debris retention
in this field. A POSITA would have understood tlzet the pump generates the
necessary suction to lift sediment from the “poattdam” (the submerged surface),
the filter bag functions as a permeable barriert tblaysically entraps solid
particulates while permitting the liquid mediumreirculate, thereby “retaining”

the debris as claimed.
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12

1 ‘ FIG. 1

e. 1[d] “d. at least one camera for capturing an imagef
at least a first object within the swimming pool”

87. In my opinion, Cui discloses or suggests 1[d].
88. Cui’'s pool cleaner includesamera 5positioned at the upper front end
of housing 4 to observe pool surfaces ahead otldg@ner. Cui, Claim 2, FIG.1

(annotated below), pp.5-6.
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(o))
a

iy

FIG. 1

89. Cui's camera “continuously captures images of ateabe cleaned
located directly in front and below a crawling d@itien of the cleaner,” including
Images showing “sediment at the pool bottom.” @piG-7.

90. A POSITA would have understood that Cui’'s camenatw®s images
of “at least a first object within the swimming pbbecause the camera observes
the pool bottom surface and debris/sediment on shdtce (both are physical
objects within the pool), and these surfaces abdslare within the swimming pool
as the cleaner operates while submerged. FurthernaoPPOSITA would have
recognized that the “sediment” or “debris” detecbydCui constitutes a physical
“object” distinct from the water medium. Becausei @ascribes analyzing the

“grayscale level” of these features to distinguistim from a “clean pool bottom,”
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the camera necessarily captures an optical repetssn (an image) of these
physical entities. Thus, whether the "first objastidentified as the debris particles
themselves or the specific section of the poolrfloeing inspected, Cui's camera

functionality satisfies this limitation.

f. 1[e][i] “e. a controller (i) in electronic communication
with the at least one camera and”

91. In my opinion, Cui discloses or suggests 1[e][i].
92. Cui's FIGS. 5-6 (annotated below) shows computefcantroller)

connected teamera 5Sthroughimage acquisition card 21 Cui, p.6, FIGS. 5-6.
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93. Cui’'s camera 5 captures images of pool surfacesiahds. Cui, pp.6-
7. Cui’'s computer 7 processes these captured imiah&pecifically, Cui describes
that during operation, “the video signal undergds conversion through the high-
speed image acquisition card 21 and...is compardd tle original standard
image(s) of the pool bottom stored in the indubktdantrol computer 7."ld.
Computer 7 processes the camera images to detedaes levels and generates
control signals for the vehicle’s mototd. A POSITA would have understood that
Cui’'s computer 7 is “in electronic communicatiorticamera 5 because computer
7 receives camera images (via image acquisitiod 24) to process them and
determine debris levels. A POSITA would have recogphthat the transmission of
a “video signal”’ to an “image acquisition card” f&/D conversion” (analog-to-

- 41 -



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201
digital conversion) constitutes a definitive forni electronic communication
involving the transfer of data. Cui, pp.6-7. A POSMWwould have understood that
for the controller to perform the described comgami between live footage and
stored images, there must be an active electromia dathway transmitting the
visual information from the camera sensor to tleeessor.
g. 1[e][ii] “(ii) 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 object.”

94. In my opinion, Cui discloses or suggests 1[e][ii].

95. As explained in 8VIILA.2.f (1]e][i]), Cui's compute7 (controller)
processes images from camera 5 and generates Icaigtrals in response to the
captured images. Specifically, Cui describes tlmhmuter 7 compares captured
images with stored standard images to identifyraedt/debris—“when there is a
lot of sediment at the pool bottom, the grayscalesl of the real-time captured
image(s) is greatly different from the grayscalgeleof the original standard
Image(s), resulting in a high comparison outputage.” Cui, pp.6-7. Based on this
Image-derived voltage signal corresponding to delevels, “[a] pulse signal
command output after processing goes through tley terminal board 20 to
separately control the drive of the two hybrid g&pmotors 15.” Cui, pp.6-7. These

are “control signal[s]” generated “in responsefie taptured image.”
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96. As explained in 8VII.A.2.c (1[b]), motors 15 driveack-type crawling
mechanisms 10 that move the vehicle body. The cbsifynals adjust motor speed,
thereby controlling movement. Cui, Abstract, pp.6-7

97. Cui's control signals cause movement “to...thetfiobject.” As
explained in 8VII.A.2.e (1[d]), the “first objectiicludes debris or an area on a pool
surface. Camera 5 captures images “of the arebe tweaned located directly in
front and below the crawling direction of the cleahCui, Abstract, pp.5-7. These
are images of debris ahead of the cleddekVhen the controller generates control
signals adjusting movement speed based on detdetats in an area of a pool
surface in these forward-looking images, the rabotinues moving forward toward
the detected debris location—i.e., the control glgrcause movement “to” the first
object (debris or an area of a pool surface).

98. The claim limitation uses the disjunctive “or” bet@n “to” and “away
from,” meaning the limitation is satisfied by teaaheither alternative. Because Cui
teaches at least control signals that cause mouett@nthe first object, Cui
discloses or suggests this element. A POSITA wbialde understood or found it
obvious that Cui's robotic cleaner travels "to" thedris it detected in order to

remove it. Since Cui's camera looks forward andcthroller drives the motors to

advance the vehicle over the detected debris, d AQ%uld have recognized that
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these control signals cause movement directed that first object, thereby
satisfying this claim limitation.

99. Therefore, in my opinion, Cui renders Claim 1 oo

3. Claim 2

100. In my opinion, Cui discloses or suggests Claim 2.

a. 2[pre] “A pool system comprising”

101. In my opinion, Cui discloses or suggests 2[pre].

102. Cui discloses a pool cleaning system designed pooféssional or
commercial swimming pools” comprising an underwatkraning vehicle with
camera 5, computer 7, sensors, motors, and cleamgotpanisms operating within
a swimming pool. Cui, Title, Abstract, Claim 1, g/, FIGS. 16 see also
8VII.A.2.a (element 1[pre]).

b.  2[a] “at least one piece of equipment for a swimmig
pool or spa”

103. Itis my opinion that Cui discloses or suggestg.2[a

104. Cui discloses a piece of equipment for a swimmiogl in the form of
the pool cleaner, which is designed for “profesaloor commercial swimming
pools” and includes camera 5, motors, filter bagaier brushes 11, and other
cleaning components operating within the swimmirmmplp Cui, Title, Abstract,

Claim 1, pp.5-7, FIGS.1- see als®@VII.A.2.a (element 1[pre]).
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C. 2[b] “one or more cameras configured to capture

video or images of at least a portion of a location
including the swimming pool or spa”

105. Itis my opinion that Cui discloses or suggestd.2[b
106. Cui's pool cleaner includes camera 5, which “cambusly captures
images of areas to be cleaned located directiyomt and below a crawling direction

of the cleaner.” Cui, p.5, FIGs.1 (annotated be|@viee alsgVII.A.2.e (element
1[d)).

(o))
a

5

FIG. 1
107. A POSITA would have understood that these “aredsetoleaned” on
the pool bottom constitute “at least a portion éd@ation including the swimming
pool” because the pool bottom is a physical surfaitein the “swimming pool.” A

POSITA would have recognized that the “pool bottosi’a defining structural
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component of the swimming pool’s location. Therefdsy capturing images of this
surface to detect sediment, Cui’'s camera is omerally configured to image a
specific “portion” of the pool environment, theredgtisfying the limitation.
d.  2[c][i] “a controller in communication with the at

least one piece of equipment and the one or more
cameras,”

108. In my opinion, Cui discloses or suggests 2[c][i].

109. Cui discloses a controller at least in the formiradustrial control
computer 7. Cui's FIGS. 5-6 (annotated below) shimasstrial control computer 7
connected to pool cleaner components, includitP camera 5 stepper motor
15, sensors andbrushless DC water pump motor 2 via interface cards including

, , and

. Cui, pp.5-6, FIGS. 5-6.
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110. The industrial control computer 7 is “connectedthie pool cleaner
through the and the 2 Cui, pp.5-6, FIGS. 1-2
(annotated below). Computer 7 is in communicatidth whe pool cleaner (the
equipment, as established in 8VII.LA.3.b element])2fiilso because computer 7
controls the cleaner’'s motors based on processesbselata—“[a] pulse signal
command output after processing goes through tley terminal board 20 to

separately control the drive of the two hybrid gEpmotors 15.” Cui, pp.6-7.

- ¢ 8 9 10 U
2 . . 1P AN
- lllll[lllllillll[[IHILIIIIHIHILIIIIIINIILE
o / s
4 ’
X S
= - é‘#_;
o *
1 15 14
FIG. 1 FIG. 2

111. Computer 7 is in electronic communication with camné& because
computer 7 receives and processes camera ima@egthimage acquisition card
21. Cui, pp.4-7, Claim Zee als@VIIL.A.2.f (1[e][i]).

e. 2[c][ii] “the controller configured to receive visual
data from the one or more cameras and determine a
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control action for the at least one piece of equipent
based on the received visual data.”

112. Itis my opinion that Cui discloses or suggestg[&]c

113. Specifically, Cui's computer 7 (controller) recesvienages (visual data)
from camera 5 through image acquisition card 21, gu4-5, FIGS. 3 see also
in 8VIILA.2.f (element 1[e][i]), 8VII.A.3.d (elemdr2[c][i]). Then, Cui’s computer
7 processes the images (visual data) to deternaibesdevels—“when there is a lot
of sediment at the pool bottom, the grayscale lef/tte real-time captured image(s)
Is greatly different from the grayscale level ot tbriginal standard image(s),
resulting in a high comparison output voltage.” Qup.69 see also8VIIL.A.2.g
(element 1[e][ii]).

114. Based on the received visual data, Cui's controllesletermines a
control action for the pool cleaner (equipment),,ean adjustment of the cleaner’s
motor/crawling speed. Cui, pp%see als®VII.A.2.g (element 1[e][ii]). APOSITA
would have recognized that this mechanism estaddighe claimed functional
dependency, as the specific magnitude of the negeed adjustment (the control
action) is calculated directly from the grayscadenparison of the captured images
(the visual data), thereby ensuring the actioretemined based on that data.

115. Therefore, in my opinion, Cui renders Claim 2 olngo
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4. Claim 3 (“The pool system of claim 2, wherein thetdeast
one piece of equipment comprises a cleaning deviih one
or more propulsion mechanisms, the cleaning device
configured to travel adjacent to submerged or water

containing surfaces of the swimming pool or spa antb
perform a cleaning operation.”)

116. Claim 3 depends from Claim 2. It is my opinion tikati discloses or
suggests Claim 3.

117. Cui's pool cleaner (equipment) is a cleaning dewsth track-type
crawling mechanisms 10 and hybrid stepper motofpddpulsion mechanisms) that
include roller brushes 11, water pump motor 2, #itidr bag 6 for cleaning

) ) ) "06 see als®&VII.A.3.b (2[a)).

118. A POSITA would have understood that Cui's pool nlais
“configured to travel adjacent to submerged or watataining surfaces and to
perform a cleaning operation” because it travelgpoal bottoms and walls, and
removes debris from pool surfaces as it traveld, these surfaces are submerged
when the pool is filled with wate6ee8VII.A.2.a (1[pre]), 8VII.LA.3.b (2[a]). A
POSITA would have recognized that for the rollendbres and suction intake to
effectively remove debris as disclosed, the velbdey remains in close proximity
(adjacent) to the pool floor or walls throughosttitaversal.

119. Therefore, in my opinion, Cui renders Claim 3 olngo
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5.  Claim 5 (“The pool system of claim 2, wherein theme or
more cameras are mounted on the at least one pieak
equipment.”)

120. Claim 5 depends from Claim 2. In my opinion, Cusdoses or
suggests Claim 5.
121. Cui describes that itsamera 5is “mounted at the upper front end of

the housing 4” of the cleaner (equipment). Cui5gh.FIG.1 (annotated below).

2 S |

o

5

FIG. 1
122. Because camera 5 is mounted on housing 4, whiphrisof the pool
cleaner, camera 5 is mounted on the equipmentaasead. Cui, pp.5-6, Claim 1,
FIG.1.

123. Therefore, in my opinion, Cui renders Claim 5 olngo
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6. Claim 6 (“The pool system of claim 2, wherein there or

more cameras are submergible or submerged within #h
swimming pool or spa.”)

124. Claim 6 depends from Claim 2. In my opinion, Cusdoses or
suggests Claim 6.

125. Cui’s pool cleaner operates within filled poolsdean pool surfaces.

) -) "9 see alsa8VII.A.2.a (1]pre]). Cui's camera 5 is mounted e

pool cleaner. Cui, pp.B-!:"- see also8VII.A.5 (Claim 5). Hence, a POSITA
would have understood that camera 5 is “submergiblsubmerged within the
swimming pool” because it is mounted on the poeankr that operates submerged
within the swimming pool. A POSITA would have unstenod that because the
camera is an integral sensor fixed to the chassisrobot designed for underwater
operation, it is configured to be “submerged” dgruse.

126. Therefore, in my opinion, Cui renders Claim 6 olngo

7. Claim 7 (“The pool system of claim 2, wherein the
controller is configured to detect a characteristiaof the

location based on the visual data and control theipce of
equipment based on the detected characteristic.”)

127. Claim 7 depends from Claim 2. In my opinion, Cusdoses or
suggests Claim 7.
128. Cui's computer 7 (controller) processes images &beat debris

level/distribution on the pool area to be clearaed control the cleaner (equipment),
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e.g., its moving speed, based on detected delkaBdestribution. Cui, pp.5-7, FIGS.
5-6 see also8VII.A.3.e (2[c][ii]). A POSITA would have undei®bd this debris
level/distribution is a “characteristic of the ltica” because it describes the
physical state—i.e., the cleanliness—of that paaelaaA POSITA would have
appreciated that in the field of automated cleanagcharacteristic” of interest
would include its state of cleanliness. Conseqygebyl quantifying the “distribution
of debris” or “sediment” level at a specific spot thhe pool bottom, Cui’s system is
detecting a physical attribute—or characteristic-thait location to determine the
appropriate cleaning response.

129. Therefore, in my opinion, Cui renders Claim 7 olngo

8. Claim 8

130. Claim 8 depends from Claim 7, which depends fromir€l2. In my
opinion, Cui discloses or suggests Claim 8.
a. 8[a] “The pool system of claim 7, wherein the

characteristic comprises a cleanliness of a surfacé
the swimming pool, and”

131. Cui discloses or suggests 8[a]. Cui's computerohtfoller) detects
debris level/distribution (characteristic) on paalrfaces by comparing captured
Images with stored “clean surface” standard imaGes. pp.59 see als@&VIIL.A.7

(Claim 7). APOSITA would have understood that delavels indicate pool surface
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cleanliness—heavy debris indicates less cleancsfand minimal debris indicates
cleaner surfaces. A POSITA would have recognizatilth measuring the “varying
distribution of debris” or sediment load via imagealysis, Cui's system assesses
the cleanliness metric of the surface—where a lighiation from the “clean”
standard image corresponds to low cleanlinessadod deviation corresponds to
high cleanliness.
b.  8[b] “wherein the controller is configured to control

the piece of equipment based on the detected
cleanliness being outside of a threshold.”

132. In my opinion, Cui discloses or suggests 8[b].

133. Cui’'s computer 7 (controller) compares capturedgesawith stored
“clean surface” images and adjusts motor speeds whtected cleanliness differs
from that standard—“when there is a lot of sedimantthe pool bottom, the
grayscale level of the real-time captured image(sjyreatly different from the
grayscale level of the originagtandard image(s) resulting in a high comparison
output voltage” that controls motor speeds. Cui,5fp see also8VII.A.3.e
(2[c][ii]). A POSITA would have understood that Guipre-stored standard image
information of a clean pool bottom” constitutescéeanliness threshold,” because it
represents the baseline of “cleanliness” againstiwtie current state is measured.

Cui, pp.5-7. A POSITA would have recognized that‘tlareshold” in image
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processing and control systems acts as a referatge determining a change in

state. By storing an image of a clean bottom amao@wing real-time footage against

it, Cui's system sets the grayscale values of lb@cimage as the “threshold.” Any

significant deviation from these stored values—espnting the presence of

debris—crosses this limit, thereby identifying gtate as “unclean” and triggering
the control response.

134. Furthermore, a POSITA would have understood thatsQystem
determines the cleanliness is “outside of a thrigShawhen the real-time image
deviates from this standard image (i.e., is “gsedifferent”). Even if Cui employs
a continuous feedback loop (where voltage vari¢ls thie amount of sediment), its
control action (adjusting motor speed) is triggespdcifically because the detected
cleanliness level has deviated from (i.e., is a&sthe standard defined by the stored
image. A POSITA would have recognized or foundoious that the “threshold” in
such a control loop defines the boundary of therezfce state (the clean standard)—
when the cleanliness matches this standard (wipkrational tolerances), it is
“inside” the threshold (resulting in nominal or @eerror voltage), and when it
deviates, it is “outside” the threshold, generatthg “high comparison output

voltage.” Accordingly, Cui’'s system controls theugament based on the deviation

from the standard (the threshold), satisfying timt&tion regardless of whether the
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resulting speed adjustment is binary or proportiona

135. Therefore, in my opinion, Cui renders Claim 8 olngo

0. Claim 12

136. Itis my opinion that Cui discloses or suggestar@la?.

a. 12[pre] “A method for monitoring a pool system, the
method comprising”

137. In my opinion, Cui discloses or suggests 12[pre].

138. Cuidiscloses “a pool system” including a pool aeesand an industrial
control computer 7. Cui, pp.5-7, FIGS65see alsa8VII.A.3.a (2[a]). A POSITA
would have understood that Cui's method, includiagyong others, capturing
images, detecting debris based on the images, @mdolling cleaner movements
based on detected debris constitutes “monitoripga system.’ld.

b. 12[a] “receiving images of at least a portion of a
location including a swimming pool or spa from one

139. In my opinion, Cui discloses or suggests 12][a].

140. Cui discloses that camera 5 captures images ofquotdces ahead of
the cleaner, and computer 7 receives the videasgonomprising multiple images
captured over time) from camera 5 through imageiaaepn card 21 for processing.

Cui, Abstract, Claim 3, pp.9-see als@8VII.A.3.c-VII.A.3.d (2[b]-[c][i]).
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C. 12[b] “determining a target area and detecting a

and”

141. In my opinion, Cui discloses or suggests 12[b].

142. Cui's method involves its computer 7 (controlleeceiving images
from camera 5 and, detecting debris level (charsti® of an area based on the
images, and based on this detected charactetisticontroller adjusts the cleaner’s
crawling speed in that specific area. Cui, pp.#GS. 56 see alsaB8VII.A.2.e-
VIILA.2.g (1[d]-1[e][ii]) and 88VIIL.A.7-VII.A.8 (Claims 7-8). Because the Cui
system’s control action (adjusting the speed) Miag to a specific area in response
to the debris detected in that same area, a POSbIAd have understood or found
it obvious that Cui's system determines the area fivhich the images are captured,
and in which the movement control will be appligrbe a target area (e.g., a target
area for application of updated movement controfs)POSITA would have
recognized that the field of view of the image eutly being processed functionally
defines the “target area.” Since Cui's system a&stumages of the “areas to be
cleaned” to make real-time decisions, the systeohates and determines this
specific region as a target area for both charstiedetection (e.g., debris analysis)
and the subsequent control action (e.g., speedtatjunt).

d. 12[c] “generating a control response based on the
detected characteristic of the target area.”
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143. Itis my opinion that Cui discloses or suggestL2]

144. Cui's computer 7 assesses debris levels and gesepaflse signal
commands that control motor speeds to adjust clgafurce—“a corresponding
cleaning force can be selected according to a ngrgistribution of debris on the

# "1 )2# ) "3 see als@8VII.A.3.e&VII.A.7 (2[c][ii], Claim 7).

145. A POSITA would have understood that Cui’'s pulsenalgcommands
constitute “a control response” generated “basedhendetected characteristic”
(debris level or cleanliness) of the target aremlgurface). A POSITA would have
recognized that the generation of this specifis@uignal is causally linked to the

% % % # # # "M
cleaner), the computer would have generated a€liffgulse signal (or none at all),
thereby confirming that the control response igeined by, and thus “based on,”
the characteristic of that specific target area.

146. Therefore, in my opinion, Cui renders Claim 12 closg.

10. Claim 13
147. Claim 13 depends from Claim 12. In my opinion, @iscloses or
suggests Claim 13.
a) 13[a] “The method of claim 12, wherein the target

area comprises a portion of a surface of the swimmg pool
or spa, and”
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148. It is my opinion that Cui discloses or suggestal3[
149. Cui's target area is the specific area of the gaolace which computer
7 determines contains debris. Cui, pp.6ék alsgVII.A.9.b-VII.A.9.d (12[b]-[c]).
a.  13[b] “wherein the characteristic comprises a

cleanliness characteristic of the portion of the stace
of the swimming pool or spa.”

150. Itis my opinion that Cui discloses or suggestdlL3[

151. Cui's computer 7 detects debris level (cleanlirebsmracteristic) of the
target area, which is a portion of the pool surféba, pp.59 see als®B8VII.A.7-
VII.A.8.a (Claim 7, 8[a]).

152. Therefore, in my opinion, Cui renders Claim 13 clos.

11. Claim 14

153. Claim 14 depends from Claim 12. It is my opinioattui discloses or
suggests Claim 14 because Cui's computer 7 geseptise signal commands
(control response) that control movement (operatidra pool cleaner (equipment
of the swimming pool). Cui, pp.9-4VII.A.9.d (12[c]) and 8VII.A.3.b (2[a]).

154. Therefore, in my opinion, Cui renders Claim 14 clbs.

12. Claim 19

155. Claim 19 depends from claim 12. In my opinion, @iscloses or

suggests Claim 19.
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a) 19[a] “The method of claim 12, wherein generating
the control response comprises controlling operatioof a
cleaning device configured to travel adjacent to samerged

or water-containing surfaces of the swimming pool iospa
and to perform a cleaning operation,”

156. Cui discloses or suggests 19[a] because Cui’s mygtnerates pulse
signal commands (control response) that contro®rma@nd movement (operation)
of the pool cleaner (equipment). Cui, pp.6ee als®@8VII.A.9.d (12[c]), VII.A.11
(Claim 14). Cui's pool cleaner is configured toveeh adjacent to a bottom of
(submerged or water-containing surfaces) of thenswing pool and performs a
cleaning operation. Cui, pp%-see alsc88VII.A.2.a (1[pre]), VII.A.4 (Claim 3),
VII.LA.6 (Claim 6).

a.  19[b] “wherein controlling operation of the cleaning
device comprises one or more of controlling a patbr
route of the cleaning device, an aggressiveness of
cleaning chemicals deployed, an aggressiveness of

mechanical cleaning, or a speed of the cleaning
device.”

157. In my opinion, Cui discloses or suggests 19[b].

158. Cui's system generates pulse signal commands @@aesponses) that
control rotational speed of hybrid stepper motdsvthich a POSITA would have
understood controls “the crawling speed of the redea (speed of the cleaning

") "9 see als@VII.A.9.d (12][c]). Cui teaches that “the crawlisgeed

of the cleaner indirectly reflects the magnitudehs cleaning force.” Cui, pp.6-7,

-60 -



Dr. Jason A. Janét Declaration

Inter PartesReview of U.S. Patent 11,880,207 B2

PTAB Case No. IPR2026-00201

FIG.7. Although stated in the context of Cui’s tidrty-based embodiment, Cui

further explains the relationship: when “the craglispeed of the cleaner slows
down...the cleaning force increases.” Cui, Abstrpctd, FIG.7. A POSITA would
have understood this relationship between crawdipged and cleaning force to
apply equally to Cui's image-based debris detectembodiment, as both
embodiments use the same mechanical cleaning cangsofroller brushes 11,
track-type crawling mechanisms 10) and both ainadbieve “different cleaning
forces” corresponding to “different distributionsdebris.” Cui, Abstract, pp.4-5, 7.
159. Additionally, Cui describes directional control &hag the cleaner to
“move forward, backward, or turn left and right"da@xecute “180° turns” near pool
walls “until the entire pool is cleaned,” which abiutes controlling the cleaner’

path. Cui, p.7.

160. Therefore, it is my opinion that Cui renders Cldithobvious.

B. Ground 1B: Claims 8 and 16 are Unpatentable over Awand Fu-
007

1. Fu-007
161. Fu-007 (EX1007), which is analogous art and indhmne field as the

'207 Patent, discloses an underwater cleaning rdbotswimming pools that
operates in remote control and autonomous mode80FuTitle, Abstract.

162. Fu-007’'s system includesionitoring camera 2, image acquisition
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163. During autonomous cleaning, Fu-007 implements tiokesbased
cleanliness control by setting “a swimming poolacieness image threshold,” with
the central processing unit receiving images capitlny camera 2, comparing the
images with the threshold to determine cleanlinegsl, and adjusting operating
conditions of the cleaning drive wheels and dragndgvice accordingly. Fu-007,
pp.14-16, Claims 4, 7.

164. Fu-007’s robot includes wireless communication tdjg through a
control signal buoyant that “floats on a water surface to wirelessly
communicate with theontrol keyboard 31" and “is connected to the robot via the
control ) Fu-007, pp.8-10, 12-16, Claims 4-5,
7, FIG. 8 (annotated below). Fu-007 teaches cdimtgothe robot “with the cable”
for “long-term global cleaning” and using the “caitsignal buoyant antenna 27~

to “wirelessly communicate” for “short-term locdeaning.” Fu-007, pp.9-10, 14,

Claim 5.

35

WATER

B 7

P TS =
FIG. 8
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2. Reasons for Combining Cui and Fu-007

165. Both Cui and Fu-007 disclose underwater cleaningot® for
swimming pools using camera-based control, and lsxdbght to improve
autonomous pool cleaning operations. Cui descalgml cleaner using “intelligent
adaptive technology with computer control” to automously adjust cleaning force
based on debris distribution. Cui, pp.5-7. Fu-O@Tilarly describes an underwater
cleaning robot that can “help and even replace msnt@a autonomously complete
underwater cleaning work.” Fu-007, p.11. A POSITéul have been motivated to
combine their complementary teachings of Cui aneD@1 to achieve improved
autonomous pool cleaning systems.

166. A POSITA would have recognized that the teachingSui and Fu-007
are directed to the same pool cleaning techniedd fiare based on recognition of
the same or similar technical issues in pool clegnand provide similar technical
solutions to address similar technical issues.

167. Specifically, both references use a camera andratert to process
captured images and generate control signals segaovement of the pool cleaning
robot. Cui discloses CCD camera 5 that capturegeséof the areas to be cleaned,”
industrial control computer 7 that compares captureages to stored “clean

surface” standard images to detect debris, andrgessecontrol signals to adjust the
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“crawling speed of the cleaning machine body” basedlebris distribution. Cui,
pp.5-7, FIGS. 1-3, 5-7. Fu-007 similarly disclosssnitoring camera 2 that captures
Images of pool surfaces, a central processingthaitcompares “the image(s) with
the threshold” to determine “a cleanliness leveltted bottom of the swimming
pool,” and generates control signals to adjust fapeg conditions of the four
cleaning drive wheels 3 and the drainage devia®toplete the cleaning task.” Fu-
007, pp.8-10, 12-16, Claims 1-4, 7, FIGS. 1, 6.

168. Additionally, both references teach motorized drimechanisms to
cause and control movement of the pool cleanendusperation. Cui discloses a
“driving motor” that propels the cleaner body algmgpl surfaces, with crawling
speed adjusted based on detected debris levelgp€bi7, Claim 1, FIGS. 1-3. Fu-
007 similarly discloses “four independently drivénleaning drive wheels 3” where
“the rotational speed of each wheel 3 is adjustadohel “[tlhrough different wheel
speed combinations, cleaning actions with differeletaning intensities can be
implemented.” Fu-007, pp.8-10, 12-16, Claims 1,73Accordingly, a POSITA
would have investigated the technical teachingbath Cui and Fu-007 to seek
guidance when designing a pool cleaning system sfmcific pool cleaning

considerations and applications.

169. Cui teaches an image comparison approach that cesgaptured
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Images with stored “clean surface” standard imag@soduce a comparison output
voltage (Cui, pp.5-7), and Fu-007 employs an ekrphceshold-based approach that
sets “a swimming pool cleanliness image threshadt “plans a cleaning
movement” based on the comparison. Fu-007, pp4:Q61 Claim 7. Additionally,
Cui teaches wired communication via cable assemdl{Cui, pp.5-6, FIGS. 1-3),
and Fu-007 discloses both wired and wireless conwatian modes, including a
control signal buoyant antenna 27 “to wirelesslynownicate with the control
keyboard 31.” Fu-007, pp.8-10, 12-16, Claims 4;%;1%. 8. These represent known
design alternatives in autonomous pool cleaninteays.

170. A POSITA would have been motivated to modify Cui $Blectively
incorporating Fu-007’s teachings to advance Cuiasesl goals of “intelligent
adaptive technology,” “high reliability,” and “stng applicability.” Cui, Abstract,
p.5. Specifically, Fu-007’'s explicit threshold-bdsdeanliness control would have
enhanced Cui’s “intelligent adaptive technology”dngviding a systematic method
for determining cleanliness levels. Fu-007’'s wisslecommunication capability
would have improved Cui's “strong applicability” nabling operation without
physical cable constraints during short-term clegmperations.

171. A POSITA would have had a reasonable expectatiosuctess in

making these modifications because both refereangdoy similar camera-based
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systems in the same pool operational environmerdgrwater pool cleaning), and
combining Fu-007’s teachings with Cui would haveolved routine software and
hardware modifications to Cui’'s existing systenglging predictable results. Cui,

pp.o9 ! -007, pp.10, 12-16.

3. Claim 8

172. Claim 8 depends from Claim 7, which depends fromir€l2. In my
opinion, the Cui-Fu-007 combination discloses ggasts Claim 8.
a. 8[a] “The pool system of claim 7, wherein the

characteristic comprises a cleanliness of a surfacé
the swimming pool, and”

173. It is my opinion that Cui discloses or suggests.8fees8VII.A.8.a

(8[al).
b.  8[b] “wherein the controller is configured to control

the piece of equipment based on the detected
cleanliness being outside of a threshold.”

174. To the extent that this element is found not ttalght or suggested by
Cui, in my opinion, it is disclosed or suggestedlig Cui-Fu-007 combination.

175. As explained in 88VII.A.7 (Claim 7) and VII.A.8.8[p]), Cui already
discloses that its computer 7 (controller) conttbks cleaner (equipment) based on
the detected debris level (cleanliness).

176. As explained in 8VII.B.1 (Fu-007 summary), Fu-08dches threshold-

based cleanliness control by setting “a swimmingl pteanliness image threshold,”
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determining “a cleanliness level of the bottomhed swimming pool by comparing
the image(s) with the threshold,” and adjustingéi@ting conditions of the four
cleaning drive wheels...to complete the cleanisyt@ased on the comparison. Fu-
007, pp.10, 14-16, Claim 7.

177. As explained in 8VII.B.2, a POSITA would have bemotivated to
incorporate the threshold-setting control logicgiatuby Fu-007 into Cui's system
with a reasonable expectation of success. In thdifred Cui system would set “a
swimming pool cleanliness image threshold,” “deteema cleanliness level” from
the images from Cui's camera, and compare thisatdleess level” to the
“threshold” to “plan[] a cleaning movement.” Fu-Q®@p. 10, 14-16.

178. In addition to the reasons explained in 8VII.B.B@SITA would have
recognized that Fu-007's approach enables the atartrto “determine[] a
cleanliness level” and “autonomously plan[]” a ‘paind an action.” Fu-007, pp.10,
14-16. A POSITA would have understood this as dmaeoement to move beyond
Cui’s control (slowing down for debris) and implemhenore energy-saving cleaning
plans (e.g., cleaning only the areas “outside”“theeshold”), resulting in a more
efficient and reliable autonomous cleaner.

179. Therefore, itis my opinion that Cui and Fu-007denClaim 8 obvious.

4. Claim 16
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180. Claim 16 depends from Claim 12. In my opinion, @ai-Fu-007
combination discloses or suggests Claim 16.
181. Cui's computer 7 is remote from the pool cleanennected via

and ACul, p.6, FIGS. 1-2 (annotated belosge also

8VII.A.3.d (2[c][i]), 8VII.A.1 (Cui summary).

8 9 10 11
e ° s 12 + 3
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4 'l
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FIG. 1 FIG. 2
182. Fu-007 discloses a pool cleaning robot includingreless
communication capability through a control signabjant that “floats

on a water surface to wirelessly communicate withcbntrol keyboard 31" and
“Is connected to the robot via the contral J) Fu-
007, pp.8-10, 12-16, Claims 4-5, 7, FIG. 8 (anremtditelow) See als@VII.B.1 (Fu-

007 summary).
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183. Fu-007 teaches controlling the robot “with the edldbr “long-term
global cleaning” and using the “control signal baonyyantenna 27" to “wirelessly
communicate” for “short-term local cleaning.” Fu@Q@p.12.

184. As explained in 8VII.B.2, a POSITA would have bemotivated to
combine the teachings of Cui and Fu-007 with aagealsle expectation of success.
In the modified system, Cui's computer 7 (contm)llevould have a dual-mode
(wired and wireless) communication capability, aflag it to generate a “control
response” and communicate it either via the exgstaile assembly 12 or wirelessly
via Fu-007’s buoyant antenna 27 to a remote d€eicg, control keyboard 31).

185. In addition to the reasons explained in 8VII.B.B@SITA would have
been motivated to make this modification becausdingd Fu-007’s wireless
communication as an alternative to Cui's wired @amtion would have improved
Cui’s stated goal of “high reliability” (Cui, Absdict, p.5) by providing an alternative
communication path, allowing the cleaner to be ii®d even if the primary cable

connection was impractical or unavailable.
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186. Therefore, it is my opinion that Cui and Fu-007 den Claim 16

obvious.

C. Ground 1C: Claims 10 and 17 are Unpatentable over @ and Hsu
1. Hsu

187. Hsu (EX1011) is analogous art to the '207 Patentabse Hsu
addresses autonomous robotic cleaners that dispéaning coverage for user
monitoring, using cameras to detect environmenditimms. Hsu, Abstract, [00%8
EX1001, Abstract, 1:26-31, 9:26-47. Specificalhhil® Hsu describes a cleaning
robot generally, a POSITA would have considered tdsoe analogous art because
like the '207 Patent, Hsu operates in the samel fofl endeavor—autonomous
mobile surface cleaning robots—and address thetiaggrproblem: navigating a
bounded area to ensure complete cleaning coverhte pvoviding user feedback.
See Hsu, Abstract, [0018]-[0022], [0033]-[0034], [009DO038], FIGS.1-5.
Additionally, Hsu explicitly states its technolofyg not limited to indoor spaces,”
demonstrating applicability to outdoor pool cleanienvironments like the '207
Patent’s system. Hsu, [0019].

188. Hsu discloses a cleaning robot that incluglesronment information
detection device 10 which can be “a camera, a video camera,” amnd

that constructs “an environment map based on the
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environment information detected by the environmarformation detection

device.” Hsu, Abstract, [0017]-[0018], [0037]-[003&laim 1, FIGs. 1, 52

(annotated below).

Autonomous robot 1
Setting module | |Driving module | | Displaying interface
30 50 70
Map constructing module || Path planning module || Memory unit Communicating module
20 40 60 80
FIG. 1
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determining whether an environment map is
stored in the autonomous robot

S11

H

detecting a working environment information about a
working environment where the autonomous situates
through an environment information detecting device

setting the working boundary on the
environment map

'

planning a working path within the
working zone formed from the working [~ S4
boundary for the autonomous robot

S5

FIG. 5
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189. Hsu’s environment map 120 shows the working envirent including
working zones, and is “updated dynamically” based ‘“oeal-time working
environment information detected by the environneiormation detection device”
while the robot is moving, which “increase[s] tleearacy of the environment map”
and allows the robot to “avoid...obstacles.” HO0J0], [0033]-[0034], Claims 3, 6,
8-9, 12, 15-16, FIGS. 2-3, 59 (annotated above).
190. Hsu describes “environment map 120 can be transinitt the display
screen on an externa or an
by...autonomous robot lvia a communication platform 110.” Hsu, [0021028],

Claim 7, FIGS. 4-5%2) (annotated below).

130a 130

Communicating platform 110

FIG. 4
2. Reasons for Combining Cui and Hsu
191. Both Cui and Hsu disclose autonomous cleaning sobsing cameras
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and controllers to monitor and display cleaninggpess to users. Cui provides
interface 16 so that “the working status of theaokr can be seen at a glance,”
recognizing the value of visual feedback about raleg progress. Cui, p.6. Hsu
similarly provides a display interface showing awieonment map that is “updated
dynamically” during cleaning operations. Hsu, [OP)®22], [0033]-[0034]. A
POSITA would have been motivated to combine themementary teachings of
Cui and Hsu to achieve improved visual monitoringaotonomous cleaning
operations.

192. A POSITA would have been motivated to apply Hsusnera-based
map construction approach to Cui's system for tiowing reasons. First, this
modification would have advanced Cui’s functionati provide visual information
to users. Cui's camera 5 already captures imagéshto areas to be cleaned,”
providing visual data showing actual surface coodg. Cui, pp.5-7. Using camera-
captured visual data to construct the graphicaiatiep (per Hsu) would have
allowed more accurate representation of the enment cleanliness than Cui's
motor-tracking formula.

193. Second, a POSITA would have been motivated to msikeh

modification to enhance Cui’s “high reliability.”ut; Abstract, p.5. In the modified

system, Cui’'s camera would continuously capturegieseof the areas to be cleaned
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and provide dynamically updated visual ground trothpool surface conditions,
thereby “increase[ing] the accuracy of the envirentrmap.” Hsu, [0020], [0033]-
[0034], Claims 3, 6, 8-9, 12, 15-16, FIG. 5. Thisul efficiently use Cui’s existing
camera for dual purposes: debris detection (peis@uisting functionality) and
coverage verification (per Hsu's functionality). Mover, Hsu’s “real-time working

environment information” would have allowed theatier to avoid obstacles and

increase reliability. Hsu, [0020].

194. A POSITA would have reasonably expected successusec Cui
already has the necessary hardware—camera 5 ardolEn7 with image
processing and storage capabilities. Cui, pp.9GSF5-6. The modification would
have involved software changes to use Hsu'’s caimage analysis, instead of Cui’s
pool area simulation based on calculations fromeltaation and motor step angles
(Cui, p.7) for coverage determination. In my opmithat modification would be a
straightforward task yielding the predictable résol camera-based coverage
display.

3. Claim 10

195. Claim 10 depends from Claim 2. In my opinion, thei-8su
combination discloses or suggests Claim 10.

196. Cui's computer 7 includes “a human-machine intefd®d” that
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displays “the cleaned area...denoted by light béunel the area that has not been
cleaned yet...denoted by dark blue so that the wgr&tatus of the cleaner can be

seen at a glance” based on a motor-tracking forn@ug pp.6-7, Claim 3, FIG. 4.

16

Measurement

Start !

Stop

1]

Continue

Switchi Manual Automatic

FIG. 4
197. Computer 7 is physically separated and accordingiiyote from the
pool cleaner configured to perform cleaning operegiin water-filled pools. Cui,
pp.4-5, FIGS. % see also8VII.A.2.a, VILLA5-VILLA.6, (1[pre], Claims 5-6).
Interface 16 of computer 7 displays the workingustaf the cleaner to a user. Cui,
p.6, FIG. 4. A POSITA would have understood th&trface 16 is outside the pool

and physically separated and accordingly remota tite pool cleaner, constituting
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a remote device. This is consistent with the '28#Rt that describessplay 50/468
Is outside the pool and physically separated amdote from vehicle 30/830
EX1001, 5:27-51, FIGS. 2-5, 9 (annotated below).
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198. The 207 Patent similarly uses remote display 58/#6 “depict the

that have not been

satisfactorily cleaned, to allow “a person to visudetermine how much of the pool
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has been currently cleaned.” EX1001, 5:52-61, FIG&.(annotated below).

égagv"r}j
199. As explained in 8VII.C.1, Hsu discloses a cleamoigot that includes
environment information detection device 10, whadn be “a camera, a video
camera,” and map construction module 20 that coastir‘an environment map
based on the environment information detected leydhvironment information

detection device.” Hsu, Abstract, [0018], ClainF1G. 1 (annotated below).

Autonomous robot 1
Setting module | |Driving module | | Displaying interface
30 50 70
Map constructing module || Path planning module || Memory unit Communicating module
20 40 60 80
FIG. 1

200. As explained in 8VII.C.1, Hsu further describestttie environment
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map displays the environment including working zoneand is “updated
dynamically” during cleaning, and that “environmemp 120 can be transmitted to
the display screen on an exteraalctronic device 13r anelectronic device 130a

by... autonomous robot lvia a communication platform 110.” Hsu, [0018]-fX),

[0034], FIGS. 2, 4-5 (annotated below).

FIG. 2
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130

130a

Communicating platform 110

FIG. 4
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determining whether an environment map is
stored in the autonomous robot

S11

H

detecting a working environment information about a
working environment where the autonomous situates
through an environment information detecting device

setting the working boundary on the
environment map

'

planning a working path within the
working zone formed from the working [~ S4
boundary for the autonomous robot

S5

FIG. 5
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201. As explained in 8VII.C.2, a POSITA would have beantivated to
apply Hsu’s approach of map construction from cangta to Cui's system. In the
modified system, Cui’s controller 7 would receiwgaiges from camera 5 (Cui, pp.6-
7), process the images to determine a control rad¢tio pool cleaner (equipment)
operation, and execute that control action by canshg and presenting a graphical
depiction showing cleaned versus uncleaned aresesllian the images (per Hsu’s
approach of map construction “based on the enviemnmformation detected”
when a camera is the detection device). This caim&sad graphical depiction—a
dynamically updated map showing cleaned versuseaneld areas—would be
presented on interface 16 (remote device) and rrdiesl to external devices
> % " ) "6 0)7?. 21]-[0022].

202. As explained in 8VII.C.2, a POSITA would have raassoy expected
success in making such modification to achieveiptable results. Cui already has
the necessary hardware—camera 5 and controllertlY immage processing and
storage capabilities. Cui, pp.5-7, FIGS. 5-6. Heummdnstrates that dynamically
updated camera-based maps display cleaning coveragebotic cleaning
applications. Hsu, Abstract, [0018], [0020], [0033]D34]. The modification would

have only involved software changes to use Hsuimeta image analysis for

coverage determination, which would be a straightfod task for a POSITA

-84 -



Dr. Jason A. Janét Declaration

Inter PartesReview of U.S. Patent 11,880,207 B2

PTAB Case No. IPR2026-00201

yielding the predictable result of camera-baseccamye display. Since Cui already
discloses that cameras and computers functiontefcfor the pool cleaner (Cui,
p.6), a POSITA would have expected that Hsu’'s gataessing algorithms—which
simply convert sensor inputs into a graphical mamuha have functioned with

equal success in the combined system.

203. Therefore, it is my opinion that Cui and Hsu ren@&im 10 obvious.

4.  Claim 17
204. Claim 17 depends from claim 12. In my opinion, tBei-Hsu
combination discloses or suggests claim 17.
a. 17[a] “The method of claim 12, wherein generating

the control response comprises prompting a user ca
remote device, and”

205. It is my opinion that the Cui-Hsu combination dases or suggests
17]a].

206. Cui, as modified by Hsu, presents a graphical dieppie—a dynamically
updated map showing cleaned versus uncleaneddusag cleaning operations—
on interface 16 (remote device) based on camenaneapvisual data. Cui, pp.6-7,
I:" ( Hsu, [0020], [0033]-[0034], Claims 3, 6, 8-9, 15-16, FIGS. 2-3, 5see
also 8VII.C.2 (Claim 10). Additionally, Cui teaches tithis same remote interface

16 displays interactive control icons (e.g., “Autmm,” “Manual,” “Start,”
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“Continue”) that allow the user to control the clea Cui, p.6, FIG. 4 (annotated

below).

i
| Waler
Measurensent i et

Conlmee

Monbe |
."Ih:nrluiri. Marnual Aubmmatic ||
Haadaladl)

FIG. 4

207. A POSITA would have been motivated to combine Gud &lsu, as
explained in 8VII.C.2. A POSITA would have undemioor found it obvious that
dynamically updated the map displayed on interfie&@€remote device) in the Cui-
Hsu combination and displaying these actionablérobitons on the remote device
constitutes “prompting a user” because the interkaxplicitly presents the active

status information and specific options, solicitinger engagement and inviting
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users to select a command (e.g., prompting thetasdecide whether to “Stop” or
switch to “Manual” mode based on the visual statap). Thus, the act of generating
the display with these control options serves astntrol response that prompts the
user. A POSITA would have understood that in Hurvechine Interface (HMI)
design, the simultaneous presentation of real-8tatus data (the map indicating
uncleaned areas) alongside executable commandnepfiie control icons)
functions as a solicitation for operator input. Bsualizing the incomplete cleaning
task and immediately providing the specific toolatldress it, the system effectively
gueries the user’s intent, which constitutes afigti for a control response on a
remote device.
b. 17[b] “wherein the method further comprises
receiving a control input from the user on the remée

device for controlling a piece of equipment of the
swimming pool or spa.”

208. In my opinion, Cui discloses or suggests 17][b].

209. As explained above in 8VII.C.4.a (17[a]), Cui'sarface 16 includes
interactive control icons allowing user selectich®OSITA would have understood
that Cui’'s system receives a control input fromuker when the user interacts with
these prompted icons (e.g., clicking “Start” or ‘iMil”) on the remote device. This
received input is used for controlling the pookrier (equipment), as Cui explicitly

states that these commands determine the opefatibomatic/manual/stop) of the
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a. 1[pre] “A self-propelled pool cleaning system for

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

215. Itis my opinion that Knoll discloses or suggedizré].

216. Knoll discloses an “autonomous robotic vehicle %igeed as a pool
cleaning vehicle” with “drive means (12) for drigrand steering” and @ontrol
unit 11 that controlsirive means 12and is “designed to automatically calculate a

C "1 @ )2# ?.8&9= -?.&7= & (-0 !':"-

below).

Fig. 1
217. Knoll's robotic vehicle is a self-propelled pookahing system because
it is a “pool robot with a suction and/or filterdor cleaning device” and its “drive
means” propels the vehicle under the control of ¢betrol unit. Knoll, [0007],
[0028].
218. Knoll's robotic vehicle equipped with a suctioriéit/cleaning device,
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cleans debris from a submerged surface of a swigupool because it operates on
a working area 3 formed by the pool bottom and ifdiééd by four pool
walls...forming a circumferential boundary surfacé Knoll, [0021], [0027]-

[0028], FIG. 1 (below). A POSITA would have undersd that the pool bottom and

walls are submerged when the pool is in normalisenand pool-cleaning robots

are intended to operate in filled pools, so the@eeleans debris from submerged

pool surfaces.

Fig. 1

b. 1[a] “a. a vehicle body”

219. In my opinion, Knoll discloses or suggests 1[a].
220. Knoll's robotic vehicle 1 (pool cleaning system)clumdes various
components: drive means 12 “for generating propulsind for steering,” control

unit 11 that “controls the drive means” and is ‘igasd to automatically calculate a
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trajectory of the robotic vehicle (1),” and “sucti@nd/or filter and/or cleaning
device.” Knoll, Abstract, [0007], [0021], [0027]49@8], Claims 1-2, 14, FIG.1
(below). A POSITA would have understood that Krmllfobotic vehicle—

comprising the integrated physical structure whikse components—includes a

“vehicle body” hosting these components.

Fig. 1

C. 1[b] “b. means for moving the vehicle body within he
swimming pool”

221. Itis my opinion that Knoll discloses or suggedts].1

222. The format and content of 1[b] invokes AIA 35 U.S8112(f) or pre-
AIA 35 U.S.C. 81156. As explained in 8VI.C, the recited function bfstmeans-
plus-function limitation is “moving the vehicle bgdvithin the swimming pool,”

and the corresponding structures are wheels, spliercks, other surface contacting
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members powered by a motor, a vacuum, or a licetid§X1001, 3:33-45, 10:15-
17, FIGS. 9-10.
223. Knoll's Fig. 1 (annotated below) shows robotic \ail withdrive

means 12andwheelscontacting the pool bottom surface within workingaa 3.

Knoll, Fig. 1.

Fig. 1
224. Knoll describes that “drive means (12) for driviagd steering the
robotic vehicle (1)” are configured “for generatipgppulsion and for steering the
robotic vehicle 1.” Knoll, Abstract, Claims 1, 10028]. A POSITA would have
understood that Knoll's drive means 12 comprise$ontg) powering the wheels,
because generating propulsion and steering foregl&d robotic vehicle would have
included motor-driven wheel rotation. Knoll's driveeans 12 and wheels satisfy the

corresponding structure disclosed in the '207 Rédternause both use wheels that
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contact the pool's submerged surfaces and are pow®y a motor to propel the

vehicle body. Specifically, the '207 Patent disel®svheels that propel the vehicle
“along the submerged pool surfaces” and are “poavbyea motor” (EX1001, 3:33-
39), and Knoll similarly discloses wheels (showrFigure 1) that contact the pool
bottom surface (a submerged surface) and are pdvegrenotor(s) (as part of drive
means 12) to move robotic vehicle 1. Knoll's mgtomwered wheel structure
performs the claimed function of “moving the vebidody within the swimming

pool.”

d. 1[c] “c. a filter configured to retain debris collected
from the submerged surface”

225. Itis my opinion that Knoll discloses or suggedty.1

226. Knoll discloses this limitation because its po@ariing robot includes
“a filter device and/or suction device.” Knoll, [00], [0021]. Knoll describes its
robot operates on “working area 3...formed by thiggdon of the pool” and its control
unit is “located inside the robotic vehicle in ater@roof housing.” Knoll, [0008],
[0027].

227. A POSITA would have understood that Knoll's suctmevice draws
water containing debris from the pool’'s submergeateses by suction, and the filter
device retains this collected debris, because ksnabot operates on the bottom of

the pool and has “waterproof housing” for its cohtmit (Knoll, [0008]), and the
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230. Consistent with this description, Knoll teachestadpg images of
substantially similar features—specifically, boundsurfaces/lines within the pool.
231. Specifically, Knoll's robotic vehicle 1 includesimera 6positioned to

observe “boundary line” and/or “boundary surfacefdrmed by pool walls that

delimit “working area 3.” Knoll, [0018], [0028], H. 1 (annotated below).

232. Knoll describes that “a light beam is focused oa loundary line or
boundary surface anobserved with a camerd and explains that “the angle at
which the light beam isbservedchanges and thus the positioritefimageon the
camera’s photo sensor changes” as the “distartbe doundary line or the boundary
surface (measurement object) from the sensor (@.gamera) changes.” Knoll,

[0018]. Knoll explains that the boundary line/sedacan be “arranged at a distance
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from the outer boundaries of the working area” #mas within the pool. Knoll,
[0007]. Knoll also describes a “digital camera” etding “obstacles” (first object)
within the working area as “the obstacles reflée tight beam into the digital
camera.” Knoll, [0015].

233. APOSITA would have understood that Knoll's cameaptures images
of the boundary line/surface or obstacle (firstegbjwithin the swimming pool)
within the pool, because the “image” on the pha&iassr of the camera includes the
light reflected off the boundary line/surface ostdtle, and thus would include the
surrounding surfaces of the pool. Knoll, [0015].rthermore, Knoll explicitly
discloses that the distance-determining device aaerate via “a time-of-flight
measurement of the, preferablytime- ) % # "1@ )?..-B= see also
id., [0016] (discussing “time-of-flight measurementtloé measurement signal”). A
POSITA would have understood that an optical sepsoforming time-of-flight
(ToF) measurements using reflected light consStuge type of “camera’—
specifically, a depth camera, 3D camera, or LiDARIit Detection and Ranging)
system. A POSITA would have further understood shueh ToF systems capture an
“image” (e.g., a depth map, 3D point cloud, or msi¢y image) of the target object
(the boundary or obstacle) to determine its distaared geometry. Therefore, when

Knoll describes using a sensor to detect reflediglat for determining spatial
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characteristics, it is describing the capture of ismage—specifically a range
Image—of the physical obstacles or boundaries @d)j@resent in the environment.
Thus, Knoll's disclosure of light-based time-ofgtit measurements further satisfies

the limitation of a camera capturing an image obhject within the pool.

f. 1[e][i] “e. a controller (i) in electronic communication
with the at least one camera and”

234. In my opinion, Knoll discloses or suggests 1[e][i].

235. Knoll discloses a “control unit 11” that constitstehe claimed
“controller.” Knoll, [0028]. Control unit 11 funatins as a controller because it “has
a controlling effect on the... drive means 12 fengrating propulsion and for
steering the robotic vehicle 1”7 and “automaticatigtermine[s]” the vehicle’s
trajectory. Knoll, [0028]-[0029].

236. Knoll's control unit 11 (controller) is in electrancommunication with
the at least one camera (digital camera 6). Kf@R8]. As shown in FIG. 1, Knoll's
evaluation unit 10 (part of control unit 11) is connected ta@amera 6via a
wire/cable so that evaluation unit 10 can receive the cas@rage data. Knoll,

[0028], FIG. 1 (annotated below).
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237. Knoll describes that its “distance-determining devi.comprises
a...digital camera 6” and includes “an evaluatiomt uLO for evaluating or
determining the measured distance values” derined the camera. Knoll, [0028].
Crucially, Knoll states that “the evaluation un@ & part of a control unit 11Jd.
Knoll describes that its “distance-determining devuses the rotating light beam
source and the rotatintamerato determine the distance to the boundary line or
boundary surface by triangulation” and that the@®includes “arevaluation unit
10for evaluating or determining the measured disgtaratues,” with “the evaluation
unit 10 [being] part of @ontrol unit 11.” Knoll, [0028]. Knoll further explains that

“a light beam is focused on the boundary line arutary surface and observed with
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a camera,” and that as “the angle at which the ligiam is observed changes...the
position of its image on the camera’s photo sensacthanges’ with “[tlhe
distance...thewgalculated from the change in positioti Knoll, [0018]. A POSITA
would have understood that control unit 11 is iec&bnic communication with
camera 6, because, to calculate distance valuesifnages captured on the camera,
evaluation unit 10 (part of control unit 11) woulkkceive data from camera 6 for
processing. Knoll, [0018], [0028].

g. 1e][ii] “(ii) configured to generate, in responseo the

captured image, at least one control signal to caes

movement of the body within the swimming pool to,
or away from, the first object.”

238. In my opinion, Knoll discloses or suggests 1[e]]ii]

239. Knoll teaches that control unit 11 “controls thevdrmeans 12 as a
function of...quasi-continuously determined smaltistance measurement values”
to the boundary line or boundary surface (the nreasent object). Knoll, [0028].
The “at least one control signal” is generatedrésponse to the captured image”
because, as explained in 8VII.D.2.e (1][d]), thdatise measurement values that
form the basis for the control signal generatiandarived from images captured by
digital camera 6 observing the boundary surface ‘filhst object” or “measurement
object”).

240. Knoll explains that the “trajectory for the robotiehicle 1...was
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automatically determined by the control unit 11 tbe basis of the determined

distance to the boundary surface 4.” Knoll, [00E{. 2.

241. A POSITA would have understood that the trajectoryrigure 2—
comprising path segments that follow the contoubotfindary line/surface 4 at
different offsets—results from control unit 11 repsdly adjusting drive means 12
based on the measured distance so as to maintaap@wopriate spacing from
boundary line/surface 4 while traversing workingaaB. Knoll, [0029], FIG. 2. A
POSITA also would have understood that, to mainsatesired spacing from the
boundary line/surface 4 that delimits working aBe&noll’s control unit 11 would
generate drive-control signals that adjust vehmo@ion based on the measured

distance—causing the vehicle bodynmwmve awayfrom the boundary line/surface
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(first object) when the measured distance becoo@srall (vehicle approaching
the boundarypnd towardthe boundary line/surface when the measured distan
becomes too large (vehicle drifting awalg). In this way, Knoll's control unit 11 is
configured to generate, in response to the imagetieed by camera 6, at least one
control signal that causes movement of the bodiiwithe swimming pool to, or
away from, the first object, where the first objecKnoll’s boundary line/surface 4.
A POSITA would have recognized that this “wall-tsMling” or “contouring”
behavior relies on a closed-loop feedback mechamibere the error signal (the
difference between current distance and targeantisf) directly drives the steering
actuation, allowing corrective movements both ‘@t “away from” the boundary
to correct for drift and navigation errors.

242. Additionally, Knoll teaches generating control saig to cause
movement “away from” a detected obstacle (firsteot), Knoll, [0015]. Knoll
explains that its camera detects obstacles betheagéereflect the light beam into
the digital camera,” and in response, the contndlia configured so that “obstacles
are bypassed” or the robot “drive[s] around theatis.” Knoll, [0015]. A POSITA
would have understood that to “bypass” or “driveusnd” a detected obstacle (first
object), the control unit would generate signalssaag the vehicle body to move

away from the obstacle to avoid collision. A POSITA vadtnave understood that
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the operational command to “bypass” an object kdtan the robot’s current path
would require a vector change in the robot's trt@gcthat increases the lateral
distance between the robot and that object—effelgtimoving the body “away
from” the potential collision point.

243. Therefore, it is my opinion that Knoll renders @tal obvious.

3. Claim 2

244. In my opinion, Knoll discloses or suggests Claim 2.

a. 2[pre] “A pool system comprising”

245. 1t is my opinion that Knoll discloses or suggedis€].

246. Knoll discloses a pool cleaning system operatintpiwia swimming
pool.See8VII.D.2.a (1[pre]). Specifically, Knoll describéise “autonomous robotic
vehicle 1 designed as a pool cleaning vehicle” witlontrol unit 11, drive means
12, and distance-determining device 5 comprisiriguaera 6that operates within
a swimming pool on working area 3 delimited by bdany surface 4. Knoll, [0027]-

[0028], FIG. 1 (annotated below).
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247. A POSITA would have understood that Knoll's inteigdh system of
robotic vehicle with camera, control unit, and ass@d equipment operating within
a swimming pool constitutes a “pool system” becaisell's system performs a
specific function (cleaning) within a specific eonment—a pool).

b.  2[a] “at least one piece of equipment for a swimmig
pool or spa”

248. In my opinion, Knoll discloses or suggests 2[a].
249. Knoll discloses control unit 11 as a controller fobotic vehicle 1.
@ )?.&7=)!"- see als@VIl.D.2.a (1[pre]). Knoll discloses an “autononsou
robotic vehicle 1 designed as a pool cleaning ehwith “drive means (12)” that
% % / - 1@ )2# 0 ?7.&9= -[0028],

& () -0 !':"- see also8VII.D.2.a (1[pre]). A POSITA would have
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understood that Knoll's robotic vehicle (and/or igas components thereof) is
“equipment for a swimming pool” because it operatéhin the swimming pool to
clean pool surfacesee alsd&=X1001, Claims 1, 3 (reciting similar equipmentaof

4 VII.D.2.a (1[pre])).
C. 2[b] “one or more cameras configured to capture

video or images of at least a portion of a location
including the swimming pool or spa”

250. In my opinion, Knoll discloses or suggests 2[b].

251. Knoll's robotic vehicle 1 includes camera 6 thgbtcaes images of the
boundary line/surface (a portion of a locationjted swimming pool and images of
obstacles within the working area 3 “formed by bimétom of the pool” (a portion
of a location) of the swimming pool. Knoll, Claim[8015], [0018], [0027]-[0028],
""" seeals@VIl.D.2.e (1[d]).

d.  2[c][i] “a controller in communication with the at

least one piece of equipment and the one or more
cameras”

252. Itis my opinion that Knoll discloses or suggedtg[4.
253. Knoll disclosescontrol unit 11 as a controller for robotic vehicle 1.

@ )?2.&7=)!:" - # see also§§VII.D.2.a, VII.D.2.f (1[pre],

1[e][iD).
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254. Knoll's control unit controlslrive means 12to move robotic vehicle 1
in the pool based on image-derived distance vakiesll, [0028]-2..&B=) ! " &
see als®&8VII.D.2.a, VII.D.2.g (1[pre], 1[e][ii]). A POSITAvould have understood
that, to control drive means 12, control unit 11uwdobe in communication with
drive means 12, and thus with vehicle 1 (equipmieathuse drive means 12 is part
of the vehicle.

255. Further, control unit 11 (controller) is in commaaiion withcamera

6 to receive imagesee§VII.D.2.f (1[e][i]).
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e. 2[c][ii] “the controller configured to receive visual
data from the one or more cameras and determine a

control action for the at least one piece of equipent
based on the received visual data.”

256. In my opinion, Knoll discloses or suggests 2[c]li¢cause Knoll's
controller receives images (visual data) from canteand determines and generates
control signal (control action) to control movemenhtvehicle 1 (equipment) based
on the imagesSee88VI1.D.2.f-VII.D.2.g (1[e][i]-1[e][ii]).

257. Knoll discloses a “control unit 11” that constitstehe claimed
“controller.” Knoll, [0028]. Control unit 11 funatins as a controller because it “has
a controlling effect on the... drive means 12 fengrating propulsion and for
steering the robotic vehicle 1" and “automaticatigtermine[s]” the vehicle’s
trajectory. Knoll, [0028]-[0029].

258. Knoll's control unit 11 (controller) is in electramcommunication with
the at least one camera (digital camera 6). Kf@R8]. As shown in FIG. 1, Knoll's
evaluation unit 10 (part of control unit 11) is connected ta@amera 6via a
wire/cable so that evaluation unit 10 can receive the cas@rage data. Knoll,

[0028], FIG. 1 (annotated below).
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259. Knoll describes that its “distance-determining devi.comprises
a...digital camera 6” and includes “an evaluatiomt uLO for evaluating or
determining the measured distance values” derined the camera. Knoll, [0028].
Crucially, Knoll states that “the evaluation un@ & part of a control unit 11Jd.
Knoll describes that its “distance-determining devuses the rotating light beam
source and the rotatintamerato determine the distance to the boundary line or
boundary surface by triangulation” and that the@®includes “arevaluation unit
10for evaluating or determining the measured disgtaratues,” with “the evaluation
unit 10 [being] part of @ontrol unit 11.” Knoll, [0028]. Knoll further explains that

“a light beam is focused on the boundary line arutary surface and observed with
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a camera,” and that as “the angle at which the ligiam is observed changes...the
position of its image on the camera’s photo sensacthanges’ with “[tlhe
distance...thewgalculated from the change in positioti Knoll, [0018]. A POSITA
would have understood that control unit 11 is iec&bnic communication with
camera 6, because, to calculate distance valuesifnages captured on the camera,
evaluation unit 10 (part of control unit 11) woulkkceive data from camera 6 for
processing. Knoll, [0018], [0028].

260. Knoll teaches that control unit 11 “controls thevdrmeans 12 as a
function of...quasi-continuously determined smaltistance measurement values”
to the boundary line or boundary surface (the measent object). Knoll, [0028].
The “at least one control signal” is generatedrésponse to the captured image”
because, as explained in 8VII.D.2.e (1][d]), theatise measurement values that
form the basis for the control signal generatianderived from images captured by
digital camera 6 observing the boundary surface ‘filst object” or “measurement
object”).

261. Knoll explains that “the previously described tagry for the robotic
vehicle 1...was automatically determined by the adninit 11 on the basis of the

determined distance to the boundary surface 4thab“almost the entire working

area 3,” and if desired the entire working area, loa covered. Knoll, [0029], FIG.
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262. A POSITA would have understood that the trajectoryrigure 2—
comprising path segments that follow the contoubotfindary line/surface 4 at
different offsets—results from control unit 11 repsdly adjusting drive means 12
based on the measured distance so as to maintaap@wopriate spacing from
boundary surface 4 while traversing working areaKBoll, [0029], FIG. 2. A
POSITA also would have understood that, to mainsgatesired spacing from the
boundary line/surface that delimits working are&8pll's control unit 11 would
generate drive-control signals that adjust vehio@&ion based on the measured
distance—causing the vehicle bodyntove awayrom the boundary surface (first

object) when the measured distance becomes tod @rehicle approaching the
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boundary)and towardthe boundary surface when the measured distaromerias
too large (vehicle drifting awayld. In this way, Knoll's control unit 11 is configured
to generate, in response to the images capturezhimgra 6, at least one control
signal that causes movement of the body withirstienming pool to, or away from,
the first object, where the first object is Knolbsundary surface 4 / boundary line.
A POSITA would have recognized that this "wall-&alling” or "contouring”
behavior relies on a closed-loop feedback mechamibere the error signal (the
difference between current distance and targeantst) directly drives the steering
actuation, allowing corrective movements both 'aod "away from" the boundary
to correct for drift and navigation errors.

263. Additionally, Knoll teaches generating control saigp to cause
movement “away from” a detected obstacle (firsteot), Knoll, [0015]. Knoll
explains that its camera detects obstacles bet¢hagéreflect the light beam into
the digital camera,” and in response, the contndlia configured so that “obstacles
are bypassed” or the robot “drive[s] around thetatis.” Knoll, [0015]. A POSITA
would have understood that to “bypass” or “driveusnd” a detected obstacle (first
object), the control unit would generate signalssaag the vehicle body to move

away from the obstacle to avoid collision. A POSITA vdtnave understood that

the operational command to “bypass” an object kdtanh the robot's current path
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266. The robotic vehicle includes “suction and/or filtand/or cleaning
device” and operates on “working area 3...formedheybottom of the pool” that is
“delimited by four pool walls...forming a circumtartial boundary surface 4.”
Knoll, [0027]-[0028], FIG. 1. APOSITA would havederstood that Knoll's robotic
vehicle comprises a “cleaning device with one orenpropulsion mechanisms”
because it is a pool cleaning vehicle with integplaguction/filter/cleaning devices
and drive means configured for generating propalsiod steering (the propulsion
mechanisms)d. A POSITA would have also understood that thismileg device is
“configured to travel adjacent to submerged or wabtmtaining surfaces of the
swimming pool” because it operates on the poolbnoetnd is controlled to maintain
a defined distance from the pool walls (travelinfjaaent to these surfaces), and
these surfaces are submerged when the pool isl fillegh water (the normal
operational environment for poolsil. A POSITA would have further understood
that the cleaning device is “configured to...parica cleaning operation” because
the robotic vehicle with its suction/filter/cleaginlevices removes debris from pool
surfaces as it travels thereon.
267. Therefore, it is my opinion that Knoll renders @ta3 obvious.
5. Claim 5 (“The pool system of claim 2, wherein there or

more cameras are mounted on the at least one pieck
equipment.”)
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268. Claim 5 depends from Claim 2. In my opinion, Kndlkcloses or
suggests Claim 5.
269. Knoll's robotic vehicle 1 is equipped withcamera 6that is “arranged
on a mounting plate 8 attached to the vehicle body. Knoll, [0028], FIG.
(annotated below). A POSITA would have understdoat because camera 6 is

“arranged on a mounting plate 8” attached to thecke, the camera is mounted on

the vehicle (equipmentid.

270. Therefore, it is my opinion that Knoll renders @tab obvious.
6. Claim 6 (“The pool system of claim 2, wherein there or

more cameras are submergible or submerged within #h
swimming pool or spa.”)

271. Claim 6 depends from Claim 2. It is my opinion tKabll discloses or

suggests Claim 6.

- 114 -



| #

Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

&9&" 6 # % -) % % /I $
# % "L@ )?..&9=)!:"- 4] "K"3
@ # % # % / #1 %
) * ) > >
"1@ )7?.&9=) ?2.&=" % %
% % " 4] "K""'#
Knoll, FIG. 1
&9" 2 <D 2 % % @ A 6
# # % % 1 # %
# % -) % % # )"



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201
as a pool cleaning robot on the pool bottom whenpibol is filled with water (the
normal operational environment for pool cleaningides).
274. Therefore, it is my opinion that Knoll renders @tab obvious.
7.  Claim 7 (“The pool system of claim 2, wherein the
controller is configured to detect a characteristiof the

location based on the visual data and control theipce of
equipment based on the detected characteristic.”)

275. Claim 7 depends from Claim 2. In my opinion, Kndlkcloses or
suggests Claim 7.

276. Knoll describes that control unit 11 (controllegtectspresence of an
obstacle (characteristic) within the working aredd@med by the bottom of the
pool” (location) based on a captured image (visiaéah) andtontrols movement of
vehicle 1 (equipment) based on the detected clairstit—to bypass the obstacle.
Knoll, [0015], [0028].See als§VII.D.2.e-VII.D.2.g, VII.D.3.c-VII.D.3.e (1[d]-
1[e][ii], 2[b]-2[c][ii]).

277. Therefore, it is my opinion that Knoll renders @tar obvious.

8. Claim 12

278. In my opinion, Knoll discloses or suggests Claim 12

a. 12[pre] “A method for monitoring a pool system, the
method comprising”

279. Itis my opinion that Knoll discloses or sugges2fpte].

280. Knoll discloses an autonomous robotic pool cleasiygtem that uses
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a digital camera to detect and measure distandmtmdary line/surface and/or

obstacles for navigation and control, with a contnoit that processes this visual

data to control the vehicle’s movement within theolpduring clean operations.
Knoll, Abstract, [0027]-[0028], Claims 1-2, FIGS:&1 see also88VIIl.D.2.g and

VII.D.3.d (1[e][ii]&2[c][i])-

281. A POSITA would have understood that Knoll's systparforms the
claimed method for “monitoring a pool system” besaulnoll's system observes
and detects physical features of the swimming pogironment—specifically, the
pool’'s boundary surfaces/lines and obstacles—tdrobtie robot’s navigation and
perform its “pool cleaning” operationSee, e.g.Knoll, [0027]-[0028].

b. 12[a] “receiving images of at least a portion of a

location including a swimming pool or spa from one
or more cameras”

282. In my opinion, Knoll discloses or suggests 12][a].

283. Knoll's control unit 11 receives visual data (imapef boundary
surfaces/lines and/or obstacles from digital carbehaough evaluation unit 18ee
@ ) ?.&7=) I:"" - see also8VII.D.3.d (2[c][i]). A POSITA would have
understood that these are “images of at least #topoof a location including a
swimming pool” because the camera observes andreggpimages of the boundary

line/surface (measurement object) of the workirgpar obstacles within the pool.
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Knoll, [0018], [0027]?..&7=) ! :" - see als®VII|.D.3.c (element 2[b]).
C. 12[b] “determining a target area and detecting a

and”

284. In my opinion, Knoll discloses or suggests 12[b].

285. Knoll's control unit 11 receives images from cam@rdetects presence
of an obstacle (characteristic) in an area withanking area 3 based on the images,
and based on this detected obstacle presenceolsovhicle 1 to bypass or “drive
around the ob 1 % "@ ) 7?.-3= see
also §8VII.D.2.e-VIl.D.2.g, VI.D.3.c-VII.D.3.e, VII.D.7 (1[d]-1[e][ii], 2[b]-
2[c][ii], Claim 7). Because the system’s contrdliae (bypassing motion) is applied
to the specific area in response to the obstatkxtdzl in that same area, a POSITA
would have understood or found it obvious thatdhea sensed by Knoll's system
and that contains the obstacle is determined tem@et area,” at least because it was
the area being sensed by the sensor 6 and measuieghésource 7 for purposes
of, among other things, detecting the presencenoblastacle. Furthermore, a
POSITA would have understood that in the contex afbotic monitoring system,
the “target area” is functionally defined as theaacurrently being sensed by the
camera. By orienting the camera and capturing aageanframe, the system

effectively determines a specific portion of theobenvironment as the target for
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inspection. Consequently, when the robot detetdataire (e.g., an obstacle) within
that field of view, it is detecting a charactegstif that determined “target area.”
Once this characteristic is detected in the ta@ea, the subsequent claim

limitations (e.g., generating the control resporse)triggered to act upon that area.

d. 12[c] “generating a control response based on the
detected characteristic of the target area.”

286. In my opinion, Knoll discloses or suggests 12|[c].

287. Knoll's control unit 11 detects obstacle presend®afacteristic) and
generates control signals that control the drivamsel2 (part of vehicle 1) to move
and steer vehicle 1 to bypass or “drive aroundotistacle at a constant distance.”
Knoll, [0015],?..&7= see als®&8VII.D.3.e&VII.D.7 (element 2[c][ii], Claim 7). A
POSITA would have understood that Knoll's contrigngls to control vehicle 1
constitute “a control response” generated “basedhendetected characteristic”
(obstacle presence) of the target area (the aremewthe obstacle is located). A
POSITA would have understood that the generatidghisfcontrol response is linked
to the characteristic detected within that sped#iget area. Because the system
identifies the obstacle within the sensed fieldiefv (the target area), the resulting
steering command (the control response) is cakdlapecifically to address that
detected condition—i.e., to modify the vehicleajdctory relative to that specific

location. Had the characteristic of that targeadreen different (e.g., obstacle-free),
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the control response would have been different,(eamptinued straight movement),
confirming to a POSITA that the response is gererbased on the characteristic of
that target area.
9. Claim 14 (“The method of claim 12, wherein generatig the

control response comprises controlling an operationf a
piece of equipment of the swimming pool or spa.”)

288. Claim 14 depends from Claim 12. It is my opinioattKnoll discloses
or suggests Claim 14.

289. Knoll's robotic vehicle 1 is a “piece of equipmeritr the swimming
pool. See als®&VII.D.3.b (2[a]). Additionally, Knoll's control nit 11 generates the
control response by controlling the operation af@means 12 (part of robotic
vehicle 1) to move or steer robotic vehicle 1 basedhe detected presence of an
% % % $ ' "@ )?.-3)2.&7=) 1" -
see als®8VII.D.3.e, VII.D.8.d (2[c][ii], 12[c]).

290. Therefore, it is my opinion that Knoll renders @tal4 obvious.

10. Claim 19

291. Claim 19 depends from Claim 12. In my opinion, Krdikcloses or
suggests Claim 19.
a. 19[a] (“The method of claim 12, wherein generating
the control response comprises controlling operatio

of a cleaning device configured to travel adjacerb
submerged or water-containing surfaces of the
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swimming pool or spa and to perform a cleaning
operation”)

292. Itis my opinion that Knoll discloses or suggesifal.

293. Knoll's control unit 11 generates the control rasg®m by controlling
drive means 12, which move and steer robotic veHic(cleaning device). Knall,
?2..&7=) ?..-= see als@8§VII.D.3.e, VII.D.8.d, VII.D.9 (2[c][ii], 12[c], Gaim 14).

294. Knoll's robotic vehicle 1 is a cleaning device wigbropulsion
mechanisms (drive means) configured to operatb®paol bottom and maintain a
distance from the boundary surface 4 (and bounliaeg) formed by or on pool
walls (travel adjacent to submerged or water-caoirtgi surfaces of the swimming
pool), and to remove debris from pool surfaces wfshsuction/filter/cleaning
devices (perform a cleaning operatio®ee alsoKnoll, [0007], [0011], [0015],
[0021], [0027]-[0028], FIGS. & see als&VII.D.4 (Claim 3).

b. 19[b] (“wherein controlling operation of the cleanng
device comprises one or more of controlling a patbr
route of the cleaning device, an aggressiveness of
cleaning chemicals deployed, an aggressiveness of

mechanical cleaning, or a speed of the cleaning
device.”)

295. Itis my opinion that Knoll discloses or sugges@fbl.
296. Knoll's control unit 11 controls drive means 12 nmove and steer

% -# # "@ )7?..-3=)?..&7= see also
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8VII.D.8.d, VII.D.9 (12]c], Claim 14). Specificall)Knoll teaches causing vehicle 1

to bypass or “drive around the obstacle at a cahstistance,” which constitutes
controlling the path or route of the cleaning deviknoll, [0015].

297. Therefore, it is my opinion that Knoll renders @tal9 obvious.

E. Ground 2B: Claims 7, 8, 12-14, and 19 are Unpateniée over
Knoll and Fu-007

298. In my opinion, Claims 7, 8, 12-14, and 19 are ueptble over Knoll
and Fu-007.

1. Reasons for Combining Knoll and Fu-007

299. Both Knoll and Fu-007 disclose autonomous undemyadel cleaning
robots using cameras and controllers to perforianitey operations. Knoll describes
an “autonomous robotic vehicle 1 designed as a@eahing vehicle” with a digital
camera 6 and control unit 11 that processes camages to control drive means
12 for navigation. Knoll, Abstract, [0027]-[002&lG. 1. Fu-007 similarly describes
an “underwater cleaning robot” with “monitoring cara 2" and a central processing
unit that processes camera images to control clgadrive wheels. Fu-007,
Abstract, pp.8-9, 12-14, Claim 4, FIG. 6. A POSMAuld have been motivated to
combine the complementary teachings of Knoll aneD61 to achieve improved
autonomous pool cleaning systems.

300. A POSITA would have recognized that the teachimgknoll and Fu-
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007 are directed to the same pool cleaning techfetd, address similar technical
challenges in autonomous pool cleaning, and proecao@plementary technical
solutions. Specifically, both references use arctlet to process captured images
and generate control signals to cause movemeltteopdol cleaning robot within
the swimming pool. Knoll discloses that “controlitubl” processes images from
“digital camera 6" and “controls the drive means$ t®move “robotic vehicle 1.”
Knoll, [0028], FIG. 1.See alspid., [0015]. Fu-007 similarly discloses that its
“central processing unit” processes images fromritooing camera 2” and controls
“cleaning drive wheels 3” to move the robot. Fu-003.10, 12-16, Claims 4, 7, FIG.
6.

301. Additionally, both references teach motorized drimechanisms to
cause and control movement of the pool cleanendurperation. Knoll discloses
“drive means (12) for driving and steering the ridbwehicle (1) on a working area
(3).” Knoll, Abstract, Claim 1 see also, id.[0028]. Fu-007 discloses “four
independently driven” “cleaning drive wheels 3" thianplement tasks of the robot
including moving forward, moving backward, turnirayd scrubbing for cleaning
through different wheel speed combinations.” Fu;(§}¥8-10, 12-16, Claims 1, 3-

4.

302. Accordingly, a POSITA would have investigated thechnical
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teachings in both Knoll and Fu-007 to seek guidaviven designing a pool cleaning
system.

303. Knoll uses camera-based distance measurement fogatian and
obstacle avoidance. Knoll explains that “the diseadetermining device uses the
rotating light beam source and the rotating can@idetermine the distance to the
boundary line or boundary surface by triangulatidnoll, [0018]. Knoll further
explains that “[t]he distance-determining device ¢® used to detect obstacles,
because the obstacles reflect the light beam modigital camera. Thus, if the
control unit is designed accordingly, it is possily drive around the obstacle at a
constant distance.” Knoll, [0015].

304. Fu-007 employs threshold-based cleanliness corgpecifically, Fu-
007 teaches that “[d]uring autonomous cleaningvimmsing pool cleanliness image
threshold is set, the robot uses the monitoringetan2 to take image(s) of the
bottom of the swimming pool, determines a cleasiinevel of the bottom of the
swimming pool by comparing the image(s) with theeihold, and plans a cleaning
movement, and then adjusts operating conditiorteefour cleaning drive wheels
3 and the drainage device to complete the cleataisk.” Fu-007, pp.10, 14-16,

Claim 7.

305. In my opinion, these represent complementary amgmes—Knoll
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providing navigation control and Fu-007 providiriganing intensity control—that
a POSITA would have combined.

306. Knoll's camera 6 acquires images of boundary lmdééce 4 for
distance measurement. Knoll explains that “a mimmdistance to the boundary
surface 4 is determined for each rotation of theimtiog plate 8 comprising the

6 % # O'91@ )7 ..&7= see alscKnoll, [0015],
[0018], FIG. 1.

307. A POSITA would have recognized that images capturngd&Knoll’s
camera contain visual information about pool swefaenot merely distance data.
Knoll's digital camera 6, like any digital camecaptures a complete image of the
scene it views. Although Knoll processes these @mad¢p extract distance
information, the underlying image data necessardiudes visual information about
the appearance of pool surfaces, including thespissor absence of debris.

308. A POSITA seeking to improve Knoll's cleaning effe@einess would
have been motivated to add Fu-007’s cleanlinessctleh and threshold-based
control functionalities, thereby enabling Knoll'srdrol unit 11 to adjust cleaning
operations based on actual surface conditions ditiad to navigation control for
the following reasons.

309. First, this modification would have advanced Kmoktated goal to
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achieve “complete and efficient cleaning of a pfiebr and/or the pool walls.”
Knoll, [0007]. A POSITA would have recognized thvaith Fu-007’s cleanliness-
based control, Knoll's system would apply more aggive cleaning to dirtier areas
and lighter cleaning to cleaner areas, therebyompg cleaning effectiveness by
adapting operations based on actual surface condliti

310. Second, a POSITA would have been motivated to msikeh
modification to provide energy conservation andnecoical efficiency benefits to
Knoll's robotic vehicle. Fu-007 teaches that itssteyn achieves “energy
conservation, economical efficiency” by adjustingecating conditions based on
detected cleanliness. Fu-007, Abstract, p.11. mosdlification would also extend
operational run-time and reduce wear on mechanaabponents.

311. A POSITA would have had a reasonable expectatiosugtess in
making these modifications because both refereangdoy similar camera-based
systems in the same operational environment (uratervypool cleaning).

312. Specifically, both Knoll and Fu-007 employ a commewgstem
architecture comprising three functional layers:

313. (1) Image acquisition layer. Knoll discloses “dajittamera 6" that

captures images of “boundary surface 4.” Knoll,118]) [0028], FIG. 1. Fu-007

discloses “monitoring camera 2” that captures insagé “the bottom of the
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swimming pool.” Fu-007, pp.8-10, 14-16, Claim 7.

314. (2) Image processing layer. Knoll discloses “conwait 11” that
processes images from camera 6 to determine destzadaes. Knoll, [0028]. Fu-
007 discloses a “central processing unit” that psses images from camera 2 by
“comparing the image(s) with the threshold” to deti@e “a cleanliness level” and
control cleaner operation Fu-007, pp. 9-10, 14cléim 7, FIG. 6.

315. (3) Motor control layer. Knoll discloses “drive mesa12” that are
controlled by control unit 11 based on the processesults. Knoll, [0028]. Fu-007
discloses “cleaning drive wheels 3” that are cdhadoby the central processing unit
to “adjust[] operating conditions” based on theadkness determination. Fu-007,
pp. 14-16, Claim 7, FIG. 6.

316. This architectural similarity means that integrgtiFu-007’s teachings
into Knoll's system would not require fundamenedesign of Knoll's hardware or
control architecture. The modification would inveladding threshold comparison
logic to Knoll's existing control unit 11 to anak/the images already captured by
camera 6 for cleanliness characteristics. Thisraiéine software modification that
would have been within ordinary skill in the art.

317. A POSITA implementing Fu-007’s known threshold-lthséeanliness

control technique in Knoll's system would have hagbredictable result: a pool
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cleaning robot capable of adjusting cleaning opemnatbased on both navigation
requirements (per Knoll) and detected pool surtdeanliness (per Fu-007).

2. Claim 7

318. Claim 7 depends from Claim 2. Alternative to 8§ YAll7, it is my
opinion that the Knoll-Fu-007 combination disclosesuggests Claim 7.

319. Knoll discloses control unit 11 (controller) thabpesses visual data

6"@ )7?.&7=)?..-7=)!1:"- see als@8VII.D.2.f-VII.D.2.g (Knoll,
1e]fil-[i])-

320. Fu-007 teaches using “monitoring camera 2" to aaptmages of pool
surfaces and determining “a cleanliness level efitbttom of the swimming pool”
(characteristic of the location) “by comparing theage(s)” to “a swimming pool
cleanliness image threshold.” Fu-007, pp.10, 14-16 9) !':" 6 see also
8VII.B.1 (Cui-Fu-007, 8[b]).

321. As explained in 8VII.B.2, with a reasonable exp#otaof success, a
POSITA would have been motivated to combine thehegs of Knoll and Fu. In
the combined system, Knoll's robotic vehicle 1 wbaperate with control unit 11
processing images from camera 6 for dual purpdd¢slistance measurement via
triangulation for navigation (as Knoll teaches)d&R) cleanliness detection via

threshold comparison (as F9 % "@ ) ?..-3=)?..-7=)?2.&7="! -007,
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pp.10, 14-16, Claim 7. Control unit 11 would deterathe robot’s position relative
to boundary line/surface 4 (using Knoll's triangida method) and simultaneously
determine cleanliness levels of pool surfaceserctptured images (using Fu-007’s
threshold comparison method)d. Based on detected cleanliness Ilevels
(characteristic) of pool surfaces (location), cohtmit 11 (controller) would control
operating conditions of drive means 12 of vehiclequipment), implementing Fu-
007’s teaching of varying “rotational speed of eadteel” and adjusting cleaning
intensity based on pool surface cleanliness. Fy-pp14-16 @ ) ?..&7=. Areas
with higher debris levels would receive more aggites cleaning, while already-
clean areas would receive lighter treatment, there@bproving operational
efficiency while maintaining Knoll's complete areaverageld.

322. As explained in 8VII.E.1, a POSITA would have razsay expected
success in combining Knoll with Fu-007 because yapgl Fu-007's well-known
control logic to Knoll's existing and suitable harake to achieve a predictable result
because this would be a routine software programmmodification to Knoll's
existing controller.

323. Therefore, it is my opinion that Knoll and Fu-00&nder Claim 7
obvious.

3. Claim 8
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324. Claim 8 depends from Claim 7. In my opinion, Knbli-007
combination discloses or suggests Claim 8.
a. 8[a] “The pool system of claim 7, wherein the

characteristic comprises a cleanliness of a surfacé
the swimming pool, and”

325. The Knoll-Fu-007 combination discloses or sugg8f$ Specifically,
as explained in 8VII.LE.1 (Knoll-Fu-007, claim 7het Knoll-Fu-007 combination
would detect a cleanliness (characteristic) of ‘loétom of the swimming pool.”
Fu-007, pp.10, 14-36 9  see als®&VII.B.3.b (Cui-Fu-007, 8[b]).

b. 8[b] “wherein the controller is configured to control

the piece of equipment based on the detected
cleanliness being outside of a threshold.”

326. In my opinion, the Knoll-Fu-007 combination disassor suggests
8[b].

327. Fu-007 teaches using “monitoring camera 2" to aagpitmages of pool
surfaces and determining “a cleanliness level efitbttom of the swimming pool”
(characteristic of the location) “by comparing theage(s)” to “a swimming pool
cleanliness image threshold.” Fu-007, pp.10, 14-169  see alsagVII.B.3.b
Cui-Fu-007, 8[b]).

328. As explained above in 8VII.E.1-VII.E.2VII.E.1 (KrefFu-007, Claim

7), with a reasonable expectation of success, d PO&uld have been motivated
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to add Fu-007’s functionalities into Knoll's conler 11, allowing the modified
controller 11 to be configured to control operataanditions of drive means 12 of
vehicle 1 (equipment) to vary “rotational speedath wheel” and adjust cleaning
intensity based on the detected cleanliness beitgjde of the “cleanliness image
threshold.” Fu-007, pp.10, 12-1®@ ) ?..&7="
329. Therefore, it is my opinion that Knoll and Fu-00&nder Claim 8

obvious.

4. Claim 12

330. In my opinion, the Knoll-Fu-007 combination disassor suggests
Claim 12. As explained in 8VII.LE.1, a POSITA woubdve been motivated to
combine Knoll and Fu-007, with a reasonable expectaf success.

a. 12[pre] “A method for monitoring a pool system, the
method comprising:”

331. Itis my opinion that Knoll discloses or sugge2fpte].See8VII.D.8.a
(Knoll, 12[pre]).

b. 12[a] “receiving images of at least a portion of a
location including a swimming pool or spa from one

332. In my opinion, Knoll discloses or suggests 12[&e 8VII.D.8.b

(Knoll, 12[a]).
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C. 12[b] “determining a target area and detecting a

and”

333. It is my opinion that the Knoll-Fu-007 combinatiatiscloses or
suggests 12[b].

334. As explained in 88VII.E.1-VII.E.3 (Reasons for cambhg Knoll and
Fu-007, Claims 7-8), the Knoll-Fu-007 combinatiorentrol unit 11 receives
images from camera 6, detects cleanliness leveksrdcteristic) of pool surface
areas based on the images by comparing them teeshthld, and based on this
detected cleanliness, controls drive means 12jtscleaning intensity (e.g., motor
speed) in the specific areas. Fu-007, pp.10, 12@6 ) ?..&7=" L %
combined system’s control action (adjusting clegnintensity through wheel speed
variations) is applied to a specific area in reggoto the cleanliness characteristic
detected in that area, a POSITA would have undedsto found it obvious that the
area sensed by the combined system and that cenigrdebris is determined as a
“target area,” at least because it was the aremlseinsed by the camera for purposes
of, among other things, detecting cleanliness ealrthermore, a POSITA would
have understood that in the context of such a rolsaanning system, the "target
area" is functionally defined as the area curreb#ing sensed by the camera. By

orienting the camera and capturing an image frathe, system effectively
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determines a specific portion of the pool environtres the target for inspection.
Consequently, when the robot detects a feature, (&g cleanliness or sediment
levels taught by Fu-007) within that field of vielvjs detecting a characteristic of
that determined “target area.” Once this charagtiens detected in the target area,
the subsequent claim limitations (e.g., generatwegcontrol response) are triggered

to act upon that area.

d. 12[c] “generating a control response based on the
detected characteristic of the target area.”

335. In my opinion, the Knoll-Fu-007 discloses or sudgd[c].

336. As explained in 88VII.E.1-VII.E.3 (Reasons for camhbg Knoll and
Fu-007, Claims 7-8), the Knoll-Fu-007 combinatiortentrol unit 11 detects
cleanliness levels (characteristic) and generadesra signals that control drive
means 12 (part of vehicle 1) of vehicle 1 to adjwbieel speeds and cleaning
intensity based on detected cleanliness level@pp.10, 12-16, Clam @ )
[0028]. A POSITA would have understood that the kRo-007 combination’s
control signals that control drive means 12 of gkhil are “a control response”
generated “based on the detected characteristedr{tness level) of the target area
(the determined specific pool surface area wheeectkanliness is detected). A
POSITA would have further understood that the gatinan of this control response

Is directly causally linked to the characteristetetted within that specific target
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area. Because the system identifies the cleanliegs$ within the sensed field of
view (the target area), the resulting speed adjistnrtommand (the control
response) is calculated specifically to address$ tleected condition—i.e., to
modify the cleaning intensity applied to that spedocation. Had the characteristic
of that target area been different (e.g., alreddsicwith no sediment), the control
response would have been different (e.g., maimtgistandard speed), confirming
to a POSITA that the response is generated bas#tearharacteristic of that target
area.
337. Therefore, it is my opinion that Knoll and Fu-00&hder Claim 12

obvious.

5. Claim 13
338. Claim 13 depends from Claim 12. It is my opinioattthe Knoll-Fu-
007 combination discloses or suggests Claim 13e®sained in 8VIILE.1, a
POSITA would have been motivated to combine Knaid aFu-007, with a
reasonable expectation of success.
a. 13[a] “The method of claim 12, wherein the target

area comprises a portion of a surface of the swimmg
pool or spa, and”

339. As explained above in 8VILE.4.c (12[b]), the Knbli-007

combination teaches or suggests determining attarga of the pool for sensing of
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cleanliness of “thédottom of the swimming pool.” Fu-007, pp.10, 14)16 9
see als®&8VII.E.2-VII.E.3 (Claims 7-8). Hence, Knoll-Fu-d@ombination teaches
or suggests the target area comprises a portiaswfface (bottom) of the swimming
pool.
b. 13[b] “wherein the characteristic comprises a

cleanliness characteristic of the portion of the stace
of the swimming pool or spa.”

340. In my opinion, the Knoll-Fu-007 combination disagsor suggests
13[b], because as explained in 8VII.E.4.c (12[kQe Knoll-Fu-007 combination
detects a cleanliness level (characteristic) ofbibigom (portion of the surface) of
the swimming pool. Fu-007, pp.10, 1416 9  see also88VII.E.2-VII.E.3
(Claims 7-8).

341. Therefore, it is my opinion that Knoll and Fu-O0ghder Claim 13
obvious.

6. Claim 14

342. Claim 14 depends from Claim 12. It is my opinioattthe Knoll-Fu-
007 combination discloses or suggests Claim 14.eXslained in 8VIILE.1, a
POSITA would have been motivated to combine Knaid aFu-007, with a
reasonable expectation of success. Specificallynyn opinion, Knoll's robotic

vehicle 1 constitutes the “piece of equipment” fioe swimming poolsee also
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8VII.D.3.b (2[a]). Further, as explained in 8VIIIEit is my opinion that a POSITA
would have been motivated to add Fu-007’s functibea to Knoll's control unit 11
to Fu-007 generates a control response that ceritreloperation of drive means 12
(part of robotic vehicle 1) to move or steer robatehicle 1 based on the detected
cleanliness levels. Fu-007, pp.10, 12-16, Clai@7 ) ?..&7= see als®&VII|.E.4.d
(12[c]).
343. Therefore, it is my opinion that Knoll and Fu-00&hder Claim 14

obvious.

7. Claim 19

344. Claim 19 depends from Claim 12. In my opinion, &woll-Fu-007
combination discloses or suggests Claim 19. Asatetl in 8VILLE.1, a POSITA
would have been motivated to combine Knoll and Bé;Owith a reasonable
expectation of success.

a. 19[a] “The method of claim 12, wherein generating
the control response comprises controlling operatio
of a cleaning device configured to travel adjacernb
submerged or water-containing surfaces of the

swimming pool or spa and to perform a cleaning
operation,”

345. The Knoll-Fu-007 combination discloses or sugg#&s{a].
346. As explained above, the Knoll-Fu-007 combinatiotositrol unit 11

generates the control response by controlling theedneans 12, which move and
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steer robotic vehicle 1 (cleaning device), whichaisleaning device configured to

travel adjacent to submerged or water-containimgasas of the swimming pool or
spa and to perform a cleaning operation.” Fu-O@/1® 12-16, Claim 7@ )
?..&7= see alsa88VII.E.4.d, VII.E.6 (Knoll-Fu-007, 12[c], C -( 88VII.D.4,

VII.D.10.b (Knoll, Claim 3, 19[b]).

b. 19[b] “wherein controlling operation of the cleaning
device comprises one or more of controlling a patbr
route of the cleaning device, an aggressiveness of
cleaning chemicals deployed, an aggressiveness of

mechanical cleaning, or a speed of the cleaning
device.”

347. It is my opinion that the Knoll-Fu-007 combinatiafiscloses or
suggests 19[b].

348. As explained above, the Knoll-Fu-007 combinatiotositrol unit 11
controls drive means 12 to adjust wheel speedschahing intensity of robotic
vehicle 1 based on detected cleanliness level®0Fupp.10, 12-16, Clam @ )
?..&7=see als®8VII.E.4.d, VII.E.6 (Knoll-Fu-007, 12[c], Claim4). Specifically,
Fu-007 teaches that “the rotational speed of eabbelw3 is adjustable” and
“[through different wheel speed combinations, cdieg actions with different
cleaning intensities can be implemented,” therelyymg mechanical cleaning force
based on detected surface conditions. Fu-007, pdl#e16, Claim 7. This

constitutes controlling both the speed of the dleamevice (through adjustable
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wheel speeds) and the aggressiveness of mechaheealing (through variable
cleaning intensities).
349. Therefore, it is my opinion that Knoll and Fu-00&hder Claim 19

obvious.

F.  Ground 2C: Claims 10 and 17 are Unpatentable over #oll, Fu-
007, and Hsu

1. Reasons for Combining Knoll, Fu-007, and Hsu

350. Knoll, Fu-007, and Hsu all disclose autonomousralaarobots using
cameras and controllers to perform cleaning opmratwith user monitoring and
control capabilities.

351. As explainedin 8VII.E.1 (Knoll-Fu-007 Motivatiorthe Knoll-Fu-007
combination provides a pool cleaning robot with easmbased navigation (Knoll)
and wireless communication capability (Fu-007).&fpeally, Knoll discloses “an
autonomous robotic vehicle 1 designed as a poeainolg vehicle” with digital
camera 6 and control unit 11 that processes camages to control drive means
12 for navigation. Knoll, [0027]-[0028], FIG. 1. F07 discloses wireless
communication via “control signal buoyant antenr/d that “floats on a water
surface to wirelessly communicate with the conke}yboard 31.” Fu-007, pp.8-9,
12-14, Claim 4, FIG. 8. Fu-007 further teaches tlaatontrol signal is sent by

manual operation using the control keyboard, tedally or indirectly control the
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underwater cleaning robot.” Fu-007, pp.9-10, 14i1GI5.

352. As explained in 8VII.C.1 (Hsu Summary), Hsu disel®sa cleaning
robot with an environment information detection ideviO that can be “a camera, a
video camera,” and a map construction module 20dbastructs an environment
map “based on the environment information detechgd the environment
information detection device.” Hsu, Abstract, [0p]0018], [0037]-[0038], Claim
1, FIGS. 1, 5. Hsu teaches that the environmentisfagpdated dynamically” based
on “real-time working environment information detet by the environment
information detection device 10.” Hsu, [0020], [@)30034], Claims 3, 6, 8-9, 12,
15-16, FIG. 5. Hsu further teaches that the “emrment map 120 can be transmitted
to the display screen on an external electroniccge¥30 or an electronic device
130a by...autonomous robot 1 via a communicatioatfggin 110.” Hsu,
[0021],[0028], Claim 7, FIGS. 4-5. Notably, Hsud¢has that users can interact with
this remote display: “users can set a working bamndor the autonomous robot 1
on the display screen on the electronic device dr3@lectronic device 130a” and
“the autonomous robot 1 of the present inventiom loa controlled remotely such
that users can assign a working zone for the autons robot 1 or control the

autonomous robot 1 through the electronic devidedr3lectronic device 130a via

the communication platform 110.” Hsu, [0021].
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353. A POSITA would have been motivated to combine thmglementary
teachings of Knoll-Fu-007 and Hsu to achieve impibvisual monitoring and user
control of autonomous pool cleaning operationgterfollowing reasons.

354. First, a POSITA would have been motivated to add'$Heemote map
display and user control functionality to the Kabll-007 combination to advance
Knoll's stated goal of achieving “complete and @ént cleaning.”

355. Knoll expressly states that its invention “allows fa complete and
efficient coverage of the working area, in partasd complete and efficient cleaning
of a pool floor and/or the pool walls.” Knoll, [08]D Knoll further explains that “the
working area can be optimized and/or completelyeced by processing the distance
information without having to define a route befwaiad.”|d.

356. Hsu teaches that environment map 120 shows thamngpekvironment
including working zones and robot position, and tentransmitted to external
devices for remote viewing. Hsu, [0018]-[0022], F& Hsu explains that the map
Is “updated dynamically” during operation, whicim¢rease[s] the accuracy of the
environment map.” Hsu, [0020], [0033]-[0034], Cla, 6, 8-9, 12, 15-16, FIG. 5.

357. A POSITA would have recognized that adding Hsumote map

display to the Knoll-Fu-007 combination would erehkers to verify that Knoll's

“‘complete” coverage is being achieved by visuallynitoring the robot’s location
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and progress on an external device. This visuafic&ion would complement
Knoll's autonomous coverage algorithm by allowirggrs to confirm that no areas
were missed.

358. Second, a POSITA would have been motivated to agldsHeachings
to the Knoll-Fu-007 combination to provide userghwiemote monitoring and
control capabilities without requiring the user stand by the pool during the
cleaning operation.

359. Hsuteaches that the environment map “can be ti#esito the display
screen on an external electronic device 130 orlectrenic device 130a,” where
device 130 is a PDA and device 130a is a persamapater. Hsu, [0021], FIG. 4.
Hsu further teaches that this remote interface lesabteractive control: “users can
set a working boundary for the autonomous roboh h@ display screen on the
electronic device 130 or electronic device 130af ‘@he autonomous robot 1 of the
present invention can be controlled remotely sieth tisers can assign a working
zone for the autonomous robot 1 or control the manwous robot 1 through the
electronic device 130 or electronic device 130aveacommunication platform 110.”
Hsu, [0021].

360. Fu-007 similarly teaches remote user control cdiabiFu-007

discloses that “a control signal is sent by mamyagration using the control
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keyboard, to directly or indirectly control the wndater cleaning robot via the

control signal buoyant antenna.” Fu-007, pp.10,dldim 5. Fu-007 explains that

“[in the manual mode, a control signal is sentignual operation using the control

keyboard, to directly or indirectly control the wndiater cleaning robot via the
control signal buoyant antenna.” Fu-007, pp.9-4),dlaim 5.

361. APOSITA would have recognized that combining Hgu&phical map
display and remote control functionality with Fu7®) wireless communication
capability would allow users to both monitor cleapiprogress and send control
commands from a remote device such as a PDA ooparsomputer. This would
provide significant practical benefits—users couaidnitor and control the pool
cleaning operation from inside their home rathantlstanding by the pool for the
duration of the cleaning cycle.

362. A POSITA would have had a reasonable expectatiosugtess in
combining the Knoll-Fu-007 combination with Hsuésathings.

363. First, the Knoll-Fu-007 combination already has thecessary
hardware components for implementing Hsu's remoisplay and control
functionality:

364. (1) Image acquisition layer. Knoll discloses “dajittamera 6” that

captures images of “boundary surface 4.” Knoll,1J8]) [0028], FIG. 1. Fu-007
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discloses “monitoring camera 2” that captures insagé “the bottom of the
swimming pool.” Fu-007, pp.8-10, 14-16, Claim See also88VII.B.1 (Fu-007
summary), VII.D.1 (Knoll summary).

365. (2) Image processing layer. Knoll discloses “conwait 11" that
processes images from camera 6 to determine destealoes and control robot
movement. Knoll, [0028]. Fu-007 discloses a “cenfpaocessing unit” that
processes images from camera 2 by “comparing thgeis) with the threshold” to
determine “a cleanliness level” and control cleaypgration. Fu-007, pp. 9-10, 14-
16, Claim 7, FIG. 6.See also88VII.B.1 (Fu-007 summary), VII.D.1 (Knoll
summary).

366. (3) Wireless communication. Fu-007 discloses carsignal buoyant
antenna 27 that enables wireless communicationdestythe underwater robot and
external devices. Fu-007, pp.8-10, 12-16, Clainds 4; FIG. 8.

367. (4) User control interface. Fu-007 discloses cdriteyboard 31 for
sending control signals to the robot. Fu-007, @f812-14, Claims 4-5.

368. Second, the modification required to implement Ksuhap
construction and remote display functionality wouldolve software changes to

Knoll's control unit 11. Specifically, control unitl would be programmed to: (a)

% # # 6 # %
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% ! -007’s
wireless communication system to external devicegdisplay. These are routine
software programming tasks that would have beehninvdrdinary skill in the art.
369. Third, implementing Hsu'’s interactive user confroictionality would
similarly involve software modifications to enaldentrol unit 11 to receive user
commands transmitted from external devices viaiheless communication system
and adjust robot operation accordingly. Fu-007 aalyedemonstrates that such
bidirectional wireless communication for robot aoht was achievable in
underwater pool cleaning applications.
370. For these reasons, it is my opinion that a POSIDAld have had a
reasonable expectation of success in combiningetighings of Knoll, Fu-007, and

Hsu.

2. Claim 10

371. Claim 10 depends from Claim 2. It is my opiniontttiee combination
of Knoll, Fu-007, and Hsu discloses or suggestaClD.

372. Knoll teaches control unit 11 (controller) thatea®s images (visual
data) from camera 6. Knoll, [0018], [0028], FIGClantrol unit 11 processes images
from camera 6 for distance measurement, obstatdetiten, and navigation control.

Knoll, [0015], [0018], [0028], FIG. 1see also8§VII.D.2.f-VII.D.2.g, VII.D.3.d-
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VII.D.3.e (1[e][i]-1[e][ii], 2[c]li]-2[c][ii]).

373. As explained in 8VII.B.1 (Fu-007 summary), Fu-0O@aches wireless
communication via control signal buoyant antenn#haf “floats on a water surface
to wirelessly communicate.” Fu-007, pp.9-10, 14i@l4, FIG. 8.

374. As explained in 8VII.C.1 (Hsu summary), Hsu teactied when the
environment information detection device is a caméan environment map is
constructed based on the environment informatiorteated,” “updated
dynamically...based on the real-time working enviremtnnformation detected by
the environment information detection device 1)t dcan be transmitted to the
display screen on an external electronic deviced38n electronic device 130a,”
where device 130 is a PDA and device 130a is aopatcomputer. Hsu, Abstract,
[0018]-[0021], [0024], [0033]-[0034], [0037]-[0038Claims 3, 6-9, 12, 15-16,
FIGS. 1-5. Hsu teaches that the dynamically updateg reflects “real-time
working environment information” including detectebstacles. Hsu, [0020].

375. As explained in 8VII.LF.1, a POSITA would have bewuntivated to
combine Knoll, Fu-007, and Hsu with a reasonableeetation of success. In the
combined system, Knoll's control unit 11 would reeeimages from camera 6

(visual data), construct a graphical map (graphdsgictio 0 %

working area 3, boundary surface 4, robot positamnd detected obstacles based on
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the camera images, and transmit this graphical miap Fu-007’'s wireless

*

0 "@ )?.-39)?.-7=)?.&7= 0 ) ?..-7=-[0021], [0037]-[0038],
Claims 7, 16, FIGS. {-! -007, pp.9-10, 14, Claim 4, FIG. 8. The map woudd b
updated dynamically as robot 1 moves and cameaptbiees images during cleaning
operations. Hsu, [0020], [0033]-[0034], Claims 386, 12, 15-16.

376. Hsu’s external electronic devices 130/130a arersgpalevices that
communicate with the robot via communication platfd10. Hsu, [0021], FIG. 4.
A POSITA would have understood that these extedeaices constitute "remote
device" as recited in Claim 10 because they arsipaly separate from the robot
and receive transmitted data wirelesSge als@gVII.C.3 (Cui-Hsu, Claim 10). A
POSITA would have understood that presenting tla@lycal map on the remote
device display constitutes "the control action"dzhen visual data from camera 6,
as expressly recited in Claim 10.

377. As explained in 8VII.LF.1, a POSITA would have rezsay expected
success in making such modification.

378. Therefore, it is my opinion that the Knoll-Fu-00&uH combination
renders Claim 10 obvious.

3. Claim 17
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379. Claim 17 depends from Claim 12. It is my opinioattthe Knoll-Hsu
combination discloses or suggests Claim 17.
a. 17[a] “The method of claim 12, wherein generating

the control response comprises prompting a user ca
remote device, and”

380. In my opinion, the Knoll-Fu-007-Hsu combination a@ses or
suggests 17[a].

381. As explained in 8VII.F.2 (Claim 10), the combingdtem displays a
dynamically updated map of the working area on seraal electronic device
(remote device). Specifically, Knoll's control urif would construct a graphical
map showing working area 3, boundary surface 4otrg@osition, and detected
obstacles based on images from camera 6, and titatteenmap via Fu-007’s
wireless communication system to Hsu'’s externaitedaic device 130 or 130a for
display.

382.0 % % %
it provides interactive functionality that allowsars to actively control the robot.
Specifically, Hsu teaches that “an input devicec@f be used by a user to assign a
working boundary 140 on the environment map 12Q@hendisplay interface 70.”
Hsu, [0019]. Hsu further teaches that “users carmaseorking boundary for the

autonomous robot 1 on the display screen on tlotrefec device 130 or electronic
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device 130a” and that “the autonomous robot 1 ef ghesent invention can be

controlled remotely such that users can assignraimg zone for the autonomous

robot 1 or control the autonomous robot 1 througd ¢lectronic device 130 or
electronic device 130a via the communication platfd10.” Hsu, [0021].

383. A POSITA would have understood that displaying thisractive map
on the remote device constitutes “prompting a ubecause the interface presents
the user with the current status of the cleaningrapon—including robot position,
working area boundaries, and detected obstacles-expititly provides options to
modify or define new boundaries or otherwise cdrttie robot. This presentation
of status information together with actional opsicsolicits user engagement and
invites a control decision. For example, viewing thap may prompt a user to define
a “custom working boundary” if the current cleaniagea is insufficient, or to
redirerct the robot to a different zone. Thuss iy opinion that the act of generating
and displaying the interactive map with these bampdetting and robot-control
options on “external electronic device 130 or...138a’ves as the control response
that prompts the user on a remote device as claimed

384. As explained in 8VII.F.1, a POSITA would have razsay expected

success in making such modification.

b. 17[b] “wherein the method further comprises
receiving a control input from the user on the remée
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device for controlling a piece of equipment of the
swimming pool or spa.”

385. In my opinion, the Knoll-Fu-007-Hsu combination a@ses or
suggests 17[b].

386. As explained in 8VII.D.1 (Knoll summary), Knoll telaes that “a
boundary line and/or boundary surface within theanieg of the invention is not
necessarily to be understood as a line or surfaeetly delimiting the working
area,” but rather “it is also possible to realimeeanbodiment in which the boundary
line and/or the boundary surface is/are arranged distance from the outer
boundaries of the working area.” Knoll, [0007]. $hdemonstrates that Knoll
contemplates user-defined working boundaries taatbe set within the pool area,
not just following physical pool walls. This prowes flexibility for users to define
custom cleaning zones.

387. As explained in 8VII.B.1 (Fu-007 summary), Fu-003ctbses “control
signal buoyant antenna 27” that “floats on a watgface to wirelessly communicate
with the control keyboard 31.” Fu-007, pp.8-10,1-Claims 4-5, 7, FIG. 8. Fu-
007 further teaches that “a control signal is dgntmanual operation using the
control keyboard, to directly or indirectly contitble underwater cleaning robot via
the control signal buoyant antenntd’, pp.8-10, 14, Claim 5.

388. Hsu teaches that “users can set a working bouridatige autonomous
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robot 1 on the display screen on the electroniccgel/30 or electronic device 130a”

and that “the autonomous robot 1 of the presemrition can be controlled remotely

such that users can assign a working zone foruteamous robot 1 or control the

autonomous robot 1 through the electronic devidedr3lectronic device 130a via
the communication platform 110.” Hsu, [0021], FK5.

389. In the Knoll-Fu-007-Hsu combination, users would\pde control
input by setting a working boundary on externalkcttmic device 130 or 130a
(remote device), defining the working zone for Kisofobotic vehicle 1 to clean.
Hsu, [0021]. This control input would be transnitteia Hsu’s communication
platform 110 to Fu-007’s wireless communicationtsys (buoyant antenna 27) to
Knoll's control unit 11 operating underwater, whiarould then control robotic
vehicle 1 (equipment) to operate withintheuser- $ E "0 )?..&=
Fu-007, pp.8-10, 12-17, Claims 4-5! 7,7  Knoll, [0027]-[0028]. This constitutes
“receiving a control input from the user on the oéendevice for controlling a piece
of equipment of the swimming pool.”

390. A POSITA would have been motivated to combine Krfell-007, with
Hsu, in addition to the reasons explained in 8V1l.Fo achieve Knoll's explicitly
mentioned goal that “the working area can be optaii by enabling users to

remotely define custom working boundaries “arranged distance from the outer
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boundaries of the working area” via Hsu’s remoteriface,” in addition to those as
explained in 8VII.LF.2 (Claim 10)@ ) ?...9= 0 ) ?..&= . This modification
would have allowed users to specify particular sresquiring cleaning (e.g., a
heavily soiled section) without reprogramming tlodat or physically adjusting
pool-side equipment—a practical benefit that a F@S$Vould have recognized.
391. As explained in 8VII.F.1, a POSITA would have razsay expected
success in making such modification.
392. Thus, it is my opinion that the Knoll-Fu-007-Hsuwaonation renders

Claim 17 obvious.

G. Ground 3: Claims 2, 4, 7, 12, and 14-16 are Unpat&ble over
Laitta

1. Claim 2

393. Itis my opinion that Laitta (EX1012) disclosessoiggests Claim 2.

a. 2[pre] “A pool system comprising:”

394. In my opinion, Laitta discloses or suggests thaprae.

395. Laitta discloses a “pool video safety, security aridision surveillance
system” for monitoring “swimming pool areas.” LaittTitle, Abstract, [0001].
Laitta’s system monitors “swimming pool 12" usirgneeras and control equipment.

Laitta, [0016], FIG. 2.

- 151 -



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

! $
'B6" % M &? ="
'BO" % A&.9 < /
1# # [ % %
"1 +,-.-)'836N6(" )M A H/
% %01 |/ % ) # " 1H /? =
1 % / "IM 2.6
2.-7="M A / 1#
M A )% % A
) % % A&9I< A % "



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

Br” % M &7H="
BB" M A (% #
& | # % % # # "IM )
?.-6=;2..-9=) 1 " "
Y # / % %
)1/ &M # P = %
)1/ T ? =

("l )?.-7=2.-B=)1:"&"2<D 2 %
% M A )% % ) )

% % % !



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

$
#
(" % M &? =7 ="
(& M A &-
% % ("
(" M Al &% &- «
% % % % H &() &6) &7)

%



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

" M ¥ % [?=% %
&1 % %/ O % &()
&) O &7 % ' MM )?.-9="M %
* 8/7? = #
# &) # )1 % ) )
) % "M )?2.-7="L &-
«( % ) %
# % % %



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201
e. 2[c][ii] “the controller configured to receive visual
data from the one or more cameras and determine a

control action for the at least one piece of equipent
based on the received visual data.”

405. Itis my opinion that Laitta discloses or suggé&$td[ii].

406. Laitta’'s processor 21 (controller) receives visuage data from
camera 14See8VII.G.1.d (2[c][i]). Laitta’s processor 21 alset@rmines a control
action for alert devices (equipment) based onébkeived visual data, because alerts
are triggered “as viewed by camera 14 and intezdrby processor 21,” after which
“an alarm may be sounded,” with the processorfatang with “a visual alert..., an
audio alert..., an email...alert...and a telephone alesttta, [0017]-[0018]. Laitta
further explains the processor’s decision critertietecting “motion,” “size of
object,” and “speed” to “determine whether an alaxvant has taken place.” Laitta,
[0020]. Laitta’s processor 21's determining (andeyating) alert signals constitutes
“determine[ing] a control action” for alert devicggjuipment) based on the received
visual data, because Laitta’s processor 21 analgmages to decide whether an alert
event occurred and then activates the visual/agwthail/telephone alert hardware
based on the received visual/image diata.

407. Therefore, it is my opinion that Laitta rendersi@l& obvious.

2. Claim 4

408. In my opinion, Laitta discloses or suggests Clairnetause Laitta’s

- 156 -



Dr. Jason A. Janét Declaration
Inter PartesReview of U.S. Patent 11,880,207 B2
PTAB Case No. IPR2026-00201

cameras are mounted external to swimming poold&hawn in Figure 1 (annotated
below), aiming across an observation perimeterrb6ral the pool, and labeled as

an “External Camera” that detects motion and tnig@éarms.

409. The specification also describes that “a swimmiagl{d.2 is observed
by...cameras 14 which observe the pool area.”d,d#016]. A POSITA would have
understood that cameras observing the pool area fratside the water and
monitoring a perimeter around the pool are mouetddrnal to the pool.

410. Therefore, it is my opinion that Laitta rendersi@l&@ obvious.

3. Claim 7
411. In my opinion, Laitta discloses or suggests Claim 7
412. Laitta’s processor 21 (controller) receives visuada from camera 14.

Laitta, [0017]?..-7= see als®@8VII.G.1.d-VII.G.1.e (elements 2[c][i]-[ii]). L&ia’s
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processor 21 analyze the visual data to detecth&het person being present (a
“human child or adult”) or the occurrence of anatah event” at a pool location.
Laitta, [0020]. A POSITA would have understood ttreg presence of a person or
the occurrence of an alarm event constitutes aradteristic of the location”
because it describes the instantaneous state—isp#gjfthe occupancy or security
status—of the monitored pool area.
413. Laitta’s processor 21 then controls the alert devigequipment) to
output alerts based on the detected character{gtigs presence of a perso8ge
8VII.G.1.e (2[c]]ii]).

414. Therefore, it is my opinion that Laitta rendersi@& obvious.

4. Claim 12

415. In my opinion, Laitta discloses or suggests Claiin 1

a. 12[pre] “A method for monitoring a pool system, the
method comprising:”

416. It is my opinion that Laitta discloses or suggesis preamble.
Specifically, Laitta discloses “a pool video safetycurity and intrusion surveillance
system” that monitors “swimming pool areas” usirgmeras and processors to
detect conditions and generate responses. Laittie, Abstract, [0016]-[0018],

FIGS 1& see als&VII.G.1 (Claim 2).
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b. 12[a] “receiving images of at least a portion of a
location including a swimming pool or spa from one

417. In my opinion, Laitta discloses or suggests thisitktion. Laitta’s
processor 21 (controller) receives images from camd. Laitta, [0017]-[0019],
" - see als&88VII.D.3.d-VII.D.3.e (elements 2[c][i]-2[c][ii])It is my opinion
that A POSITA would have understood that theséiarages of at least a portion of
a location including a swimming pool” because laa@kplains that “swimming pool
12 is observed by...cameras 14 which observe tbegrea” (FIG. 1, observation
perimeter 16). Laitta [0016]—-[0017], FIG. 1.

C. 12[b] “determining a target area and detecting a

and

418. In my opinion, Laitta discloses or suggests thisthtion.

419. Laitta discloses determining monitoring/monitorezh&s or sensing
area (target area). Laitta, [0016]-[0018], [O0OE{;. 1. Specifically, Laitta teaches
that “observation perimeter 16 (or multiple suchimpeters or zones) is defined
around the pool” and “monitoring zones may be sehiciv define monitored
zones...used when determining alarm conditions,” e/tareas in the field of view
can be masked off or on so as to be ignored oifggay observed.” Laitta, [0016]—

[0018], [0022], FIG. 1. Laitta’s system determinthe target area by defining
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observation perimeter 16 and/or monitoring/mondésensing zones and by
applying masking/foreground—background separation osly the specifically
observed (unmasked) regions are considered whemngiatng alarm conditions.
Laitta, [0016]-[0018], [0020], FIG. 1.

420. Laitta also discloses detecting a characteristitheftarget area based
on the images. Laitta’s processor 21 (controlleglgzes visual data to detect the
presence of a person (e.g., a “human child or §duithe occurrence of an “alarm
event” within the monitored zones (target are8ge8VII.G.3 (Claim 7). APOSITA
would have understood that this presence of a pensoccurrence of an alarm event
constitutes a characteristic of the target aresa, {is occupancy or security status),

which is detected based on the processor’s anali/gisual parameters like motion,

size, and speed in the images.
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d. 12[c] “generating a control response based on the
detected characteristic of the target area.”

421. In my opinion, Laitta discloses or suggests thsitition because its
system generates a control response—actuatingdaeices (visual alert 24, audio
alert 26, an email alert 28, and/or telephone &@@&t—based on the detected
occupancy or security status (characteristic) afibeoing/monitored/sensing zones
(target area). Laitta, [0016]-[0018], [0020], FIGAS& see als®&VII.G.1.e (element
2[c][ii]).

422. Therefore, it is my opinion that Laitta rendersi@ld2 obvious.

5. Claim 14

423. It is my opinion that Laitta discloses or suggeStaim 14 because
Laitta’s processor generates the control respoyselttrolling the operation of pool
equipment (alert device)—visual alert 24 (flashiig@t), audio alert 26 (horn/bell),
and/or email alert 28—to produce an alert upontaated occupancy or security
status (characteristic) of monitoring/monitored&eg zones (target area). Laitta

[0016]-2..-7=) ?..&.=) ! " & see als®VII.G.1.b (2[a]) and 8VII.G.4.d (12[c]).
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424. Therefore, it is my opinion that Laitta rendersi@ld4 obvious.

6. Claim 15

425. In my opinion, Laitta discloses or suggests Clabnm 1

426. Laitta discloses generating an alert as the contesponse.See
8VII.G.5 (claim 14). Laitta also discloses that #iert is on a remote device because
it teaches an email alert “with attached imagescsetl from the images from the
camera” and a telephone alert that “might call onenore phone numbers (cell
phone, neighbor’s home, etc.),” and further prositiadeo monitor 32...to enable
viewing of the image...from a location remote frore ffool,” enabled by interface
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36. Laitta, [0018]-[0019], [0021], FIG. 2.
427. Therefore, it is my opinion that Laitta rendersi@ld5 obvious.

7. Claim 16

428. In my opinion, Laitta discloses or suggests Clarbgécause Laitta's

alert (control response) includes a telephone addling (wireless communicating)
I % 1 "M )?.-7= see als@VII.G.4.d (element 12[c]).

It is my opinion that Laitta also discloses an dmadart (control response) “with
attached images,” sent via interface 36 “adaptecbtmect to a network or other
remote access technology,” which a POSITA wouldehanderstood or found
obvious to be delivered wirelessly (cellular/Wi-Ed)a remote device such as a cell
phone. Laitta, [0018], [0021].

429. Therefore, it is my opinion that Laitta rendersi@ld 6 obvious.

VIIl. CONCLUSION

430. Based on the foregoing analysis, it is my opinioat the challenged

claims of the '207 patent are invalid.

| hereby declare that all statements made heremyobwn knowledge are
true and that all statements made on informati@hlmtief are believed to be true;

that these statements were made with knowledgewiififul false statements and
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the like so made are punishable by fine or impmsent, or both, under 18 U.S.C.
81001; and further that such willful false statetsanay jeopardize the validity of

the application or any patent issued thereon. ladecinder penalty of perjury under

the laws of the United States of America that thredoing is true and correct.

This declaration and my opinions herein are madbddest of my knowledge and
understanding, and based on the material avaitabiee, at the time of signing this
declaration. | declare that all statements madeit@n my own knowledge are true
and that all statements made on information anefo@ie believed to be true, and
further, that these statements were made with tlmvledge that willful false
statements and the like so made are punishableéyof imprisonment, or both,

under Section 1001 or Title 18 of the United St&lede.

e J/
\\\\ // \\\\\\\
Dated: January 26, 2026 By: \ /\&\Nﬁ/\

/
Jas}émet, Ph.D.
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