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Docket No. 214,790

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES
OF A POOL USING IMAGES FROM A CAMERA

CROSS-REFERENCE TO RELATED APPLICATION
[001] This patent application is a Continuation of commonly owned U.S. Patent
Application serial number 13/545,918, filed July10, 2012, the contents of which are incorporated

by reference herein in its entirety.

BACKGROUND
[002] Manually cleaning the floor and sides of a swimming pool may be a tedious and
time-consuming task. As a result, automated robotic pool cleaners have been developed.
However, controlling and monitoring such automated robotic pool cleaners to insure that all

portions of the pool surfaces are satisfactorily cleaned remains a challenge.

BRIEF DESCRIPTION OF THE DRAWINGS

[003] FIG. 1 is a schematic illustration of an example pool cleaning systen.

[004] FIG. 2 15 a schematic illustration of an implersentation of the pool cleaning
system of FIG. 1.

[005] FIG. 2 is a schematic illustration of an implementation of the pool cleaning
systemn of FIG. 1.

[006] FIG. 3 is a schematic illustration of an implementation of the pool cleaning
system of FIG. 1.

[007] FIG. 4 is a schematic illustration of an implementation of the pool cleaning
system of FIG. 1.

[008] FIG. 5 is a schematic illustration of an implementation of the pool cleaning
system of FIG. 1.

[009] FIG. 6 is a flow diagram of an example method that may be carried oot with the
pool cleaning system of FIG. 2-5.

[0010] FIG. 7 is a plan view of an example display with an example graphical depiction.

[0011]  FIG. 8 is a plan view of another example display with an example graphical

depiction.
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[0012]  FIG. 9 is a schematic illustration of an implementation of the pool cleaning
system of FIG. 1 with an example pool cleaning vehicle.

[0013] FIG. 10 is a bottom perspective view of the example pool cleaning vehicle of the
system of FIG. 9.

DETAILED DESCRIPTION OF THE EXAMPLE EMBODIMENTS

[0014] FIG. I schematically illustraies an example pool cleaning system 20. As
schematically shown by FIG. 1, pool cleaning system 20 is adapted to clean submerged surfaces
of a pool 22 containing a liquid 24. In particular, pool cleaning system 20 1s adapied to clean at
least a bottom or floor surface 26 of the pool 22 and possibly to additionally clean surfaces 28 of
pool 22. As will be described hereafter, pool cleaning system facilitates the control and
monitoring of a robotic pool cleaner to better assure that all portions of pool 22 are satisfactorily
cleaned.

[0015] Pool cleaning system 20 comprises vehicle 30, cameras 32 and controller 42.
Vehicle 30 comprises an automated powered device configured to travel adjacent to submerged
or water containing surfaces of pool 20 (such as floor 26 and/or side surfaces 28) while cleaning
such surfaces. In one implementation, vehicle 30 may include vacuum or suction devices, a
bigquid circulation system and a filter to draw debris, such as bacterial growth or plant growth,
from such pool surfaces, wherein the drawn liguid containing such residue or foreign matter is
filiered to collect the debris. In other implementations, vehicle30 may not collect such debris,
wherein vehicle 30 merely loosens such debris on the pool surfaces such that the loosened or
scparated debris may be subsequently removed using the existing liquid filtering system of
pool 22.

[0016] To assist in the loosening of debris, in one implementation, vehicle 30may
additionally include a chemical dispenser to closely apply pool cleaning chemicals to the pool
surfaces as the vehicle 30 traverses such surfaces. In one implementation, vehicle 30 may
additionally or alternatively include one or more scrubbing mernbers, such as active (driven) or
passive (andriven or idling) brushes, to assist in the removal of residue or foreign matter from
such pool surfaces. In yet another implementation, vehicle 30 may additionally or alternatively
inclade liguid jets to assist in the loosening of debris.

[0017] To move along the submerged surfaces of pool 22, vehicle 30 includes one or

more propulsion mechanisms. In one implementation, vehicle 30is propelled along the

Patent Owner Zodiac Pool Systems LLC
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submerged pool surfaces using wheels, rollers, tracks or other surface contacting members
powered by a motor and the like. Such wheels, rollers or tracks may themselves inclade the
scrubbing members used to clean the surfaces. In one implementation vehicle 30 may also
alternatively be propelled by means of the vacuum or lquid jets. The vacuum or ligoid jets used
for such propulsion nozzle facilitate loosening of debsis for collection by vehicle 30. In other
implementations, vehicle 30 may include other propulsion mechanisms.

[0018] Cameras 32 comprise devices configured to capture video or time lapse images of
pool 22. In the example illustrated, cameras 32 are mounted on structures external to pool 22. In
other words, cameras 32 are not submerged. In other implementations, carneras 32 may
alternatively be mounted to vehicle 30. In the example illustrated, cameras 32 capture movement
of vehicle 30 while vehicle 30 1s submerged within pool 22. In other implementations,
caimeras 32 merely capture images of submerged surfaces 26, 28 of pool 22.

[0019]  In the example illustrated, cameras 32 comprise cameras serving as part of a home
or pool security system, wherein such cameras detect the presence of a person at
pool 22 satisfying a predefined characteristic and wherein an alert is output upon the person's
detected presence. For example, in one implementation, cameras 32 are utilized as part of a
security sysiem that detects when a person below a predefined age, such as a child, is present at
pool 22 without a detected presence of a recognized adult. In another implementation,
cameras 32 may detect the presence of an unauthorized person or intruder at pool 22.
{dentification of the person may be achieved by an off-site human or computerized monitoring
system, wherein signals from cameras 32 are transmitted across a wide area network or may be
achicved with software of controller 42 which includes facial recognition or other identification
programming.

[0020] Because pool cleaning system 20 utilizes pre-existing cameras 32provided as part
of a security system or shares the use of cameras 32with such a home or pool security system,
pool cleaning system 20 is easier to set up, less complex and less expensive. In other
implementations, pool cleaning system 20 may utilize dedicated cameras 22 independent of any
cameras associated with a home, facility or pool security system. In such an alternative system,
cameras32 may be more precisely focused upon pool 22 and surfaces 26, 28while also including
appropriate lenses or modifications to account for glare, refraction and the like to better facilitate

the capture of surfaces and vehicle 30 which are submerged.
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[0021]  Controller 42 comprises one or more processing units in communication with

vehicle 30 and cameras 32

. For purposes of this application, the term “processing unit” shall
mean a presently developed or future developed processing unit that executes sequences of
instructions contained in a memory, Excecution of the sequences of instructions causes the
processing unit to perform steps such as generating control signals. The tnstructions may be
loaded in a random access memory (RAM) for execution by the processing unit from a read only
memory {ROM), a mass storage device, or some other persistent storage. In other embodiments,
hard wired circuitry may be used in place of or in combination with software instructions {o
implement the functions described. For example, controller 42 may be embodied as part of one
or more application-specific integrated circuits (ASICs). Unless otherwise specifically noted, the
countroller 1s not limited to any specific combination of hardware circuitry and software, nor to
any particular source for the instructions executed by the processing unit.

[0022] In onec implementation, controller 42 communicates with vehicle 30 and
cameras 32 entirely across a wired connection. In another implementation,
controller 42 communicates with vehicle 30 and cameras 32 across a wireless connection, such
as cross a local area network (LAN) or a wide area network (WAN) such as the Internet. One of
limitation, controller 42 may communicate with vehicle 30 and cameras 32 using a combination
of both wired and wireless communication connections.

[0023] Controller 42 is configured to generate control signals for steering
vehicle 30 based upon signals received from cameras 32. In one implementation,
controller 42 provides the sole steering directions for vehicle 30 using signals from cameras 32.
Because vehicle 30 is precisely steered under the control of controller 42, rather than traveling in
a random manner, entire summer surfaces of pool 22 may be more quickly and efficiently
covered and cleaned. Because controller 42 provides the only steering instructions for
vehicle 30 and utilizes signals from cameras 32, complex steering algorithms or codes in either
vehicle 30 or controller 42 may be omitted o reduce complexity and cost of system 20.

[0024]  In another implementation, vehicle 30 may cover or travel across surfaces of
pool 22 in etther a random fashion or according to an automated pool coverage algorithm or pool
coverage pattern stored in a memory associated with vehicle 30 or controller 42. In such an
implementation, controller 42 utilizes signals {rom cameras 32 to verify that all of the surfaces of

pool 22 have been cleaned, that no spots have been missed. Upon identifying a missed spot,
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controller 42 utilizes signals from camera 32 to steer vehicle 32 cover such missed portions of
surfaces 26, 28. According lo one example, controller 42 not only uses signals from camera 32 to
determine whether any portions of surfaces 26, 28 have been missed entirely, but to also
determine whether any portions of surfaces 26, 28 have been cleaned, but not {o a satisfactory
degree or extent. In such circumstances, controller 42 uses signals from cameras 32 to steer
vehicle 34 such areas to re-clean such portions until such portions have been satisfactorily
cleaned such that the portions have a cleanliness characteristic satisfying a predefined threshold.

[0025] FIG. 2 schematically illustrates pool cleaning system 120, the particular example
of pool cleaning systern 20described above. Pool cleaning system 120 1s similar to pool cleaning
system 20 except that pool cleaning system120 additionally comprises dry station 46 and
display 50. Those remaining components of pool cleaning system 120 which correspond to
components of pool cleaning system 20 are numbered sumilarly.

[0026] Dry station 46 comprises a station in communication with vehicle 30 and
cameras 32 outside of pool 22. Dry stationd6 incorporates controller 42. In one implementation,
dry station 46 communicates with vehicle 30 in a wired fashion. In such an implementation, dry
station 46 further provides electrical power to vehicle 30 in a wired {ashion. Dry
station 46 communicates with cameras 32 and either a wired or wireless fashion.

[0027] Display 50 comprises a device to present a graphical images and text on a display
screen. In one implementation, display 58 may be incorporated as part of dry station 46. In
another implementation, display 50 may be provided on a portable clectronic device, a computer,
a television and the like. Display 50 is utilized by pool cleaning system 120 to present
information regarding the cleaning of pool 22 to facilitate control of vehicle 30 by controlier 42.
In one implementation, display 30 is utilized by pool cleaning system 120 and a controller 42 to
present a graphical depiction of those portions of surfaces 26, 28 of pool 22 have not been
satisfactorily cleaned so as {o satisty a predefined cleanliness characteristic threshold. Such
portions may comprise portions that have been completely missed by vehicle 30 as well as those
portions that have been covered by vehicle 30 but have not been satisfactorily cleaned with the
given number of passes of vehicle 30 or the existing cleaning settings of vehicle 30. The
graphical depiction presented on display 50 enables a person view the quality of the prior

cleaning session and to input commands causing controller 42 to generate control signals using
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signals from camera 32 to steer vehicle30 back to such identified portions where such portions
may be cleaned at the same or elevated cleaning aggressiveness setlings.

[0028] Another implementation, display 50 may be further utilized by controller 42 to
depict the progress of vehicle 30 in cleaning pool 22. Such a display 50 allows a person to
visually determine how much of the pool has been currently cleaned and to estimate the
remaining time before the pool cleaning task is completed. In certain circumstances, using
display 50, a person may adjust a setting of vehicle 30 to accelerate a rate at which
surfaces 26, 20 of pool22 are cleaned to meet an earlier desired completion time for such pool
cleaning.

[0029] FIG. 3 schematically illustrates pool cleaning system 220, another example
implementation of pool cleaning system 20. Pool cleaning system 220 is similar to pool cleaning
system 20 except that pool cleaning system 220additionally comprises dry station 246,
display 50, and remote server 254. Those remaining components of pool cleaning
system 220 which correspond to componeunts of pool cleaning system 20 or pool cleaning
system 120 are numbered similarly.

[0030]  Dry station 246 is similar to dry station 46, described above, except that dry
station 246 serves as a local interface for communication with controller 42 across a
network 260. In one implementation, network 260 may comprise a local area network. In another
implementation, network 260 may comprise a wide area networlk, such as the Internet. For
example, in one implementation, dry station 246 may incorporate a modem. In one
implementation, dry station 246 may communicate across a local area network to controller 42.
in another implementation, dry station 246 may communicate through a router, across a local
area network, to a local modem which communicates across a network 260. The example
illustrated, dry station 246 further provides part of vehicle 30across a wired cable or wired
connection. Display 50 1s described above with respect to system 120,

[0031] Remote server 254 comprises a server remote from dry station 246 which is in
communication with dry station 246across network 260. Remote server 254 includes
controller 42. During operation, signals {rom cameras 32 are transmitied across dry
station 246 across network 260 to controller 42 of remote server 254, Based upon such signals
from cameras 32, controller 42 generates control signals which are transmitted back across

network 260and through dry station 246 to vehicle 30 to steer vehicle 30.
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[0032] As shown by FIG. 3, remote server 254 and network 260 may be shared as part of
other pool cleaning systems320, wherein controller 42 generates control signals for steering the
pool cleaning vehicle 30 of system 320 based upon signals from cameras 32 transmitted across
dry station 246 of system 320. In such an implementation, the cost and complexity of pool
cleaning system 220 is reduced since controller 42 is remotely provided at remote
server 234 which services multiple pool cleaning systems 220, 320. Upgrades to
controller 42 and its software are also more easily achieved for all pool cleaning systems
to 20, 320 and their pools 22, 222 being serviced. In one implementation, the supervised
cleaning, inspection and possible re-cleaning facilitated by the use of cameras 32may be
provided as part of a subscription to users of vehicle 30. In such an implementation, a
pool 22 having security cameras 32 may be upgraded with appropriate software or an appropriate
software module added to dry station 246 to make a network connection with
controller 42 which directs the security cameras 32 to capture vehicle 3020 utilizes such signals
for steering vehicle 30,

[0033] FIG. 4 schematically illustrates pool cleaning system 420, another particalar
implementation of pool cleaning system 20. Pool cleaning system 420 is simnilar to pull cleaning
system 120 except that pool cleaning system 420additionally comprises a portable electronic
device 464. Those remaining components of pool cleaning systern 420which correspond to
components of pool cleaning system 120 are numbered similarly.

[0034] Portable clectronic device 464 comprises a portable handheld electronic device in
communication with controller 42and/or dry station 46 across network 260. Examples of such a
portable electronic device (PED) 300 include, but are not limited to, a smart phone, a personal
data assistant (PDA), laptop, notebook computer, tablet computer (¢.g. IPAD) and MP3 player
{e.g., IPOD TOUCH). In the example illustrated, PED 464 comprises input 466 and display 468.

[0035] Input 466 serves as a user interface for PED 464 by which inputs are made to
PED 464. Input 466 facilitates entry of inputs or commands by a person to cause controller 42 to
generate control signals varying the control of vehicle30. In one implementation,
input 466 comprise a keyboard. In other implementations, input 466 may comprise a touchpad, a
stylus, a microphone with associated speech recognition software or programiming, a touch
screen, buttons, switches and the like. In some implementations, input 466 may comprise a touch

screen incorporated as part of display 468.
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[0036] Display 468 comprises a user interface by which graphical or textual data is
presented to a user. Display 468 may present the same or similar information as presented at dry
station 246 by display 50 as described above. In one implementation, display 468 comprises a
liguid crystal display. In other implementations, display 468 may comprise other types of display
techuology such as a light emitting diode display, an organic light emitting diode display
(OLED), an electronic ink (¢-ink) display or other types of display technology in present usc or
developed in the future. Although system 420 1s illustrated as 1nclading controlier 422 1s part of
dry station 46, in some implementations, controller 42 may alternatively be located as part of
PED 464.

[0037] PED 464 enables a person located remote from pool 22 to monitor the progress of
the cleaning of pool 22 by vehicle 30 of system 420. PED 464 provides a person with a graphical
presentation (described above with respect to display 50) indicating those portions of
surfaces 26, 28 of pool 22 that have been completed as well as those portions 26, 20 and that
remain to be cleaned. The person may also be provided with a graphical indication of what
portions need to be re-cleaned to meet predetermined cleanliness thresholds. In the example
illustrated, input 466enables a person to enter commands or selections which are transmtied
across network 260 to controller 42 to adjust operation of vehicle 30. For example, the path or
route of vehicle 30 roay be changed, the aggressiveness of the cleaning cheroicals or mechanical
cleaning devices may be adjusted, the speed at which vehicle 30 traverses surfaces 26, 28 may be
adjusted. In response to such adjustment signals from PED 464, controller 42 may utilize signals
from cameras 32 to adjust the steering of vehicle 30.

[0038] FIG. 5 schematically illustrates pool cleaning system 520, another example
implementation of pool cleaning system 20. Pool cleaning system 520 is similar to pool cleaning
system 420 except that pool cleaning system 520additionally comprises a remote server 554.
Those remaining components of pool cleaning system 520 which correspond to components of
pool cleaning system 420 are numbered similarly.

[0039] Remote server 554 is similar to remote server 234 described above with respect to
system 220. Remote server554 comprises a server remote from dry station 246 which is in
communication with dry station 246 across network 260. Remote server 254 includes
controller 42. During operation, signals from cameras 32 are transmitted across dry

station 246 across network 260 to controller 42 of remote server 254. Based upon such signals
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from cameras 32, controller 42 generates control signals which are transmitted back across
network 260 and through dry station 246 to vehicle 30 to steer vehicle 30. Controller 42 further
relays either the raw signals from camera 32or image signals generated based upon signals from
carperas 32 to PED 464, wherein such images (described above) are presented on display 468.
As noted above, PED may further receive commands through input 466, wherein such
commands are transmitied to controller 42 which generates control signals that are ultimately
transmitied to vehicle 30 for steering vehicle 30,

[0040] As with remote server 254, remote server 554 and network 260 may be shared as
part of other pool cleaning systems 320 (shown in FIG. 3}, wherein controller 42 generates
control signals for steering the pool cleaning vehicle 30 of system 320 based upon signals from
cameras 32 transmitied across dry station 246 of systern 320. In such implementations,
countroller 42 of remote server 554 may interact with other PEDs 464. In such an implementation,
the cost and complexity of pool cleaning system 220 is reduced since controller 42 is remotely
provided at remote server 254 which services multiple pool cleaning systems 220, 320. Upgrades
to controller 42and its software are also more casily achieved for all pool cleaning systems
to 20, 320 and their pools 22, 222being serviced. In one implementation, the supervised cleaning,
inspection and possible re-cleaning facilitated by the use of cameras 32 may be provided as part
of a subscription to users of vehicle 30. In such an implementation, a pool 22 having security
cameras 32 may be upgraded with appropriate software or an appropriate software module added
to dry station 246 to make a network connection with controller 42 which directs the security
caimeras 32 to capture vehicle 3020 utilizes such signals for steering vehicle 30. As indicated by
broken lines, in other implementations, the controller 42 for generating control signals steering
vehicle 30 based upon signals {rom cameras 32 may alternatively be relocated in PED 464,

[0041] FIG. 6is a flow diagram illustrating an example method 600 that may be carried
out by any of systems 120-520. As indicated by step 602, cameras 32 capture images of pool
cleaning by vehicle 30. As indicated by step 604, controller 42 obtain such signals from
carperas 32 for the surfaces of pool 22 that have been cleaned. As mndicated by step 606,
controller 42 uses information gathered from the signals from cameras 32 to identify those
portions of surfaces 26, 28 not satistactorily cleancd-—not satisfying a predefined cleanliness
characteristic or measurement threshold. One example of a cleanliness characteristic

measurement a threshold may be how well the color of a surface matches a predetermined
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desirable color for the pool surface (such as original color of the tile or surface). A surface that
has been missed entirely by vehicle 30 during a pool cleaning session may be automatically
deemed to not satisty a predetermined cleanliness characteristic.

[0042]  As indicated by step 608, based upon such determinations, controller 42 generates
contro} signals resulting in the presentation of a graphical depiction of those portions of
pool 22 that has not been satisfactorily cleaned. Such graphical representations or depictions may
be presented on display 50 or display 468. FIGS. 7 and 8 Hustrate examples of graphical
depictions that may be presented.

[0043] FIG. 7 illustrates display 468 presenting graphical depiction 620. Graphical
depiction 620 comprises a first graphic622 having a {irst portion 624 representing sides or
walls 28 of pool 22 and a second portion 626 representing the tloor 26 of pool 22. Graphical
depiction 620 further comprises a moving icon 628 representing the current positioning of
vehicle 30. In one implementation, the path of vehicle 30 may additionally be depicted by
icon 628shown 1o broken lines. As shown by FIG. 7, those portions 632 of surfaces 26, 28 of
pool 22 (shown in FIG. 1) over which of vehicle 30 has moved are identified by graphical
depiction 620 either by color, markings or other various distinctive atiributes. Likewise, those
portions 634 of surfaces 26, 28 of pool 22 that have not been covered by vehicle 30 are identified
by a distinct color col marking or distinctive atfribute of depiction 620. As a resuli, a person may
view the current position of vehicle 30, the exient to which pool 22 has been cleaned or covered
by vchicle 30 and the extent of pool 22 that remains to be cleaned. In the example iHustrated,
depiction620 further identifies those portions 038 of surfaces 26, 28 that have been cleaned, but
which have not been cleaned to a satisfactory degree or extent. In one implementation,
portions 638 may be identified by colors, brightness, markings or other visually distinctive
attributes that are visually distinct from both portions 632 and portions 634. In other
implementations, portions 638 may have the same characteristic of portions 634. In yet other
implementations, different portions 638 may have different visual attributes depending upon a
degree to which such clean portions have failed to satis{y the predefined cleanliness
characteristic threshold. In some implementations, different port 638 may have different visual
attributes depending upon different cleaning strategies that may be recommended for the
different portions 638. For example, controller 42 may determine and recommend a first cleaning

strategy (a first chemical solution jetted at a {irst rate and scrubbed at a first rate) with respect to
10
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a first portion 638 and may recommend a second different cleaning strategy (a second chemical
solution jetted at a second rate is about a second rate) with respect to a second portion 638,
wherein the different cleaning strategies are represented by different visual atiributes presented
in depiction 620.

[0044] FIG. B illustrates display 468 presenting a graphical depiction 720. Graphical
depiction 720 comprises a first graphic 622 having a {irst portion 624 representing sides or
walls 28 of pool 22 and a second portion 626representing the floor 26 of pool 22 (shown in FIG.
1}. Graphical depiction 720 is similar to graphical depiction 620except that graphical
depiction 720 omits icon 628 presenting vehicle 30. Like depiction 620, depiction 720graphically
depicts those portions 632 of surfaces 26, 28 over which vehicle 30 has traveled while in a
cleaning mode. Depiction 720 also visually depicts those portions 634 that have not been
covered by vehicle 30 in the cleaning mode and those portions 638 over which vehicle 30 has
traveled while in the cleaning mode. but which have not been cleaned to a satisfactory degree. As
illustrated 10 FIG. 8, different portions 638 may be visibly distinguished from one another
through color, text or markings indicating cither differences in the cleanliness of such
portions 638 or indicating different recornmended cleaning strategies or approaches that may be
selected by a person using input 466 when vehicle 30 is steered back to such portions 638 for re-
cleaning using signals from camera 32.

[0045]  As indicated by step 610 of FIG. 6, controller 42 generates control signals
steering vehicle 30 to re-clean portions of pool 22, such as portions 638. Such steering may be
facilitated by using signals from cameras 32. As noted above, in some implementations, a person
may be allowed choose a cleaning approach for a particular portion 638using input 466, The
selection may be facilitated by visual inspection of the different visual atiributes for the
particular portion 638 provided by depiction 720 (or depiction 620). In some implementations,
input 466 may additionally be utilized by a person to prioritize an order in which
portions 638 are re-cleaned.

[0046] FIG. 9 illustrates pool cleaning system 820, an example implementation of pool
cleaning system 20. Pool cleaning system 820 1s similar to pool cleaning system 520 except the
pool cleaning system 820 located controller 42 in dry station 246 and includes pool cleaning
vehicle 830, a specific example of vehicle 30. As shown by FIG. 9, in addition to transmitting

control signals generated by conirolier 42 to vehicle 830, dry station 246 further transmits power

11
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from power source 831 through a power line or power cable 833 to vehicle 830. In the example
illustrated, data communication and communication of control signals, also occurs across wired
connections within or alongside the same line 833. In the example illustrated, remote

server 554 serves as a communication link by which upgrades to controller 42 may be
implemented across a wide number of pool cleaning systems and by which information from
controller 42 is conveyed (o one or more portable electronic devices 464 across network 260.

[0047]  Vehicle 830 comprises a robotic or automated pool cleaning device.

Vehicle 830 comprises a self-contained onboard filtration system with drive and pump motors.
Vehicle 830 utilizes an internal microprocessor guided drive motor to systematically clean
surfaces of pool 22. As shown by FIGS. 9 and 10, vehicle 30 utilizes a toothed track

drive 900 provide traction and propulsion {or vehicle 30. Vehicle 830 comprises rotating
brushes 902 to loosen waterline buildup and breakdown large debris while power washing

jets 904 flush out dirt from pores, seems in corners where brushes 902 may not be able to reach.
The loosened dirt and debris is vacuumed through off-center vacuum ports 906 which passes the
vacuumed debris through internally house filter bag. In the example illustrated,

vehicle 830 {urther comprises rollers 908 which inhibit vehicle 830 frorn becoming impeded or
stuck on raised drains or pop-up heads. Although iliustrated as being employed with system 820,
vehicle 830 may also be utilized with any of systems 20, 120, 220, 320 and 420. In other
implementations, other robotic or automated pool cleaning vehicles may be utilized.

[0048]  Although the present disclosure has been described with reference to example
embodiments, workers skilled in the art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the claimed subject matter. For exaruple,
although different example embodiments may have been described as including one or more
features providing one or more benefits, it is contemplated that the described features may be
interchanged with one another or alternatively be combined with one another in the described
example embodiments or in other alternative embodiments. Because the technology of the
present disclosure 1s relatively complex, not all changes in the technology are {oreseeable. The
present disclosure described with reference to the example embodiments and set {orth in the
following claims is manifestly intended to be as broad as possible. For example, unless
specifically otherwise noted, the claims reciting a single particular element also encompass a

plurality of such particular elements.
12
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What is claimed is:

1. A pool cleaning system for cleaning debris from a submerged surface of a swimming pool
comprising:

aself-propelled pool cleaner having rotatably-mounted supports for supporting and
guiding the cleaner on the pool surface;

a filter configured to retain the debris collected from the submerged surface of the
swimming pool;

an electric motor for enabling the rotation of the rotatably-mounted supports on the pool
surface;

at least one camera to capture imagery of the pool surface;

a controller, in electronic communication with the at least one camera, to determine a
cleanliness characteristic of the pool surface on which the cleaner has passed based on the
camera imageryand generate a control signal to directmovement of the cleaner based on the
cleanliness characteristic of the pool surface, wherein the control signal directs movement of the
cleaner to reclean a portion of the pool surface where the cleanliness characteristic fails to satisfy

a predefined threshold.

2. The system of claim 1, wherein the at least one camera is carried by the cleaner.

3. The system of claim 1, wherein the controller is carried by the cleaner.

4. The system of claim 1, wherein the electric motor is mechanically connected to at least one of

the rotatably-mounted supports.

5. The system of claim 1, wherein the controller is operable to execute one or more cleaning

programs for cleaning the submerged surfaces of the pool.

13
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6. The system of claim 1, wherein the captured imagery from the at least one camera is digitally

processed by the controller to determine the cleanliness characteristic of the pool surface.

7. The system of claim 1, wherein the captured imagery from the at least one camera is digitally

processed by a remote processor to determine the cleanliness characteristic of the pool surface.

8. The system of claim 1 further comprising at least one sensor to detect the cleanliness

characteristic of the pool surface on which the cleaner has passed.

9. The system of claim 8, wherein the at least one sensor is carried by the cleaner.

10. The system of claim 1, wherein the control signal causes the cleaner to drive in the direction

of the portion of the pool surface to be recleaned.

11. The system of claim 1, wherein the control signal causes the cleaner to steer in the direction

of the portion of the pool surface to be recleaned.

12. The system of claim 1 further comprising a dry station located remotely from the cleaner and

in communication with the cleaner, wherein the dry station includes the controller.

13. The system of claim 1 further comprising a dry station located remotely from the cleaner and
in communication with the cleaner, wherein the controller is located remotely from the cleaner

and the dry station.

14. The system of claim 1 further comprising a portable electronic device having a display,

wherein the portable electronic device is configured to present a graphic on the display, the

14
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graphic depicting the submerged surface of the pool and those portions of the surface that remain

uncleaned as the cleaner traverses the pool surface.

15. The system of claim 1, wherein the controller controls electric power provided to the electric

motor.

16. A pool cleaning system for cleaning debris from a submerged surface of a swimming pool
comprising:

aself-propelled pool cleaner having rotatably-mounted supports for supporting and
guiding the cleaner on the pool surface;

an electric motor for enabling the rotation of the rotatably-mounted supports on the pool
surface;

a filter configured to retain the debris collected from the submerged surface of the
swimming pool;

at least one camera to capture imagery of the pool surface;

at least one sensor to detect a cleanliness characteristic of the pool surface on which the
cleaner has passed;

a controller in electronic communication with the at least one camera and the at least one
sensor to a generate a control signal to direct movement of the cleaner based on the cleanliness
characteristic of the pool surface; and

wherein the control signal directs movement of the cleaner to reclean a portion of the

pool surface where the cleanliness characteristic fails to satisfy a predefined threshold.

17. The system of claim 16, wherein the at least one camera and at least one sensor are carried by

the cleaner.

15
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18. The system of claim 16, wherein the controller is operable to execute one or more cleaning

programs for cleaning the submerged surfaces of the pool.

19. The system of claim 16, wherein the at least one camera captures the imagery during a pass
of the cleaner on the submerged surface and the captured imagery from the at least one camera is

utilized to determine the cleanliness characteristic of the pool surface.

20. The system of claim 16, wherein the captured imagery from the at least one camera is
digitally processed by the controller to determine the cleanliness characteristic of the pool

surface.

21. The system of claim 16, wherein the control signal causes the cleaner to drive in the direction

of the portion of the pool surface to be recleaned.

22. The system of claim 16, wherein the controller controls electric power provided to the

electric motor.

16
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ABSTRACT

[0049] A pool cleaning system for cleaning debris from a submerged surface of a
swimming pool includes a self-propelled pool cleaner having rotatably-mounted supports for
supporting and guiding the cleaner on the pool surface;an electric motor for enabling the rotation
of the rotatably-mounted supports on the pool surface;at least one camera to capture imagery of
the pool surface; a controller, in electronic communication with the at least one camera, to
determine a cleanliness characteristic of the pool surface on which the cleaner has passed based
on the camera imagery and generate a control signal to direct movement of the cleaner based on
the cleanliness characteristic of the pool surface, wherein the control signal directs movement of
the cleaner to reclean a portion of the pool surface where the cleanliness characteristic fails to

satisfy a predefined threshold.

17
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APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/207,065 07/11/2016 3723 1900 214,790 22 2
CONFIRMATION NO. 6686
38137 FILING RECEIPT
ABELMAN, FRAYNE & SCHWAB
AT A= b O

NEW YORK, NY 10017
Date Mailed: 07/26/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Kameshwar Durvasula, Garfield, NJ;
William Londono Correa, Bloomfield, NJ;
Applicant(s)
AQUA PRODUCTS, INC., Cedar Grove, NJ;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/545,918 07/10/2012 PAT 9388595

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/25/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/207,065
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Projected Publication Date: 11/03/2016
Non-Publication Request: No

Early Publication Request: No
Title

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A
POOL USING IMAGES FROM A CAMERA

Preliminary Class
015
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/207,065
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 22 minus 20= 2 OR |« 80 - 160
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1760
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/207,065 07/11/2016 Kameshwar Durvasula 214,790
CONFIRMATION NO. 6686
38137 INFORMAL NOTICE

ABELMAN, FRAYNE & SCHWAB
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017

ORI DO AR

0000008

Date Mailed: 07/26/2016

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid

further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):

Kameshwar Durvasula
William Londono Correa

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dmnguyen/
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Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 15207065

Filing Date P016-07-11

First Named Inventor |Kameshwar DURVASULA
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 214,790

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 6205174 A 1993-04-27 Silverman et al.
2 H435031 A 1995-07-25 Minami et al.
3 H507058 A 1996-04-16 Minami et al.
4 h613261 A 1997-03-25 Kawakami et al.
5 H886630 A 1999-03-23 Menoud
6 V123746 B2 PO06-10-17 Meniere et al.
7 362351 B2 P008-04-22 Meniere et al.
8 398138 B2 P008-07-08 Fmery et al.

EFS Web 2.1.17
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Application Number 15207065

Filing Date 2016-07-11
INFORMATION DISCLOSURE First Named Inventor | Kameshwar DURVASULA
STATEMENT BY APPLICANT At Uni
. . nit TBD
( Not for submission under 37 CFR 1.9%)
Examiner Name TBD

Aftorney Docket Number 214,790

9 17993600 B2 P011-08-09 Doyle et al.

10 B007653 B2 P011-08-30 Porat

11 B043070 B2 P011-10-25 Stiles, Jr. et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant

Initial Number Code'| Date of cited Document Figures Appear

1 0020097322 A1l P002-07-25 Monroe et al.

2 20040025268 A1l P004-02-12 Porat

3 0040040581 A1l P004-03-04 Bruwer

4 0070094817 A1l P0O07-05-03 Stoltz et al.

5 20100299016 A1l P010-11-25 Benzler et al.

6 P0110091329 A1 D011-04-21 Stiles, Jr. et al.
EFS Web 2.1.17 Patent Owner Zodiac Pool Systems LLC
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 15207065

Filing Date 2016-07-11

First Named Inventor | Kameshwar DURVASULA
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 214,790

7 0110301752 Al P011-12-08 Finezilber

8 0130151061 Al P013-06-13 Hong

9 0130269097 Al P013-10-17 Plammari

10 0140009748 Al P014-01-09 | eonessa et al.

If you wish to add additional U.S. Published Application citation information please click the Add button,| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ,
Figures Appear
1 101139007 CN A 2008-03-00
2 D687964 FP A1 1995-12-00
3 811432 FP A2 1997-12-00
4 56162905 P A 1986-03-00
5 D004019295 o A1 2004-03-00

EFS Web 2.1.17
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Application Number 15207065

Filing Date 2016-07-11
INFORMATION DISCLOSURE First Named Inventor | Kameshwar DURVASULA
STATEMENT BY APPLICANT At Uni
. . nit TBD
( Not for submission under 37 CFR 1.9%)
Examiner Name TBD

Aftorney Docket Number 214,790

6 009031361 Wwo A1 2009-12-00
7 012023676 Wwo A1 2012-02-00
8 WO-2012/023676 Wwo A1 2012-02-00

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

1 Bpanish Patent No. P201331047 - State of Art Search Report from the ES Patent and Trademark Office; mailed Feb.
3, 2015; 1 page.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 15207065

Filing Date 2016-07-11

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Kameshwar DURVASULA

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number 214,790

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Steven M. Hertzberg/ Date (YYYY-MM-DD) 2016-08-04
Name/Print Steven M. Hertzberg, Esq. Registration Number 41,834

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Aty Ref.: 214,790

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kameshwar DURVASULA et al. Examiner: TED

Seriai Moy 15/207,065 Art Unit TBD
Filed: July 11, 2016 Cont, No. 6656
Title: POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SLIRFACES OF A POOL USING IMAGES FROM A CAMERA
Diate: August 4, 2016

PENFORMATION BISCLOSURE STATEMENT

Commissioner {or Patents
PO Box 1450
Alexandria, VA 22313-145¢

{ommissioner:

This Information Disclosure Statement (hereinafter sometimes referved to as "HI8") is submitted i
accordance with 37 CF.R. §§1.97, 198, and it 18 reguested that the mformation set forth in this
statement and in the Heted documents be considered during the pendency of the above-dentified
appdication, and any other gpplication relying on the filing date of the gbove-identified application
or eross-referencing it as a related apphcation.

i, This IS should be considered, i accordance with 37 CER. §1.97, as it s filed:
{check one of the boxes opposite A-E)

1A within three months of the filing date of the sbove-dentified national application, or
within three months of the date of entry of the national stage as set forth in 37 CF.R §1.491 inthe
above-identified nternational application.

[X} B. before the matling date of a first otfice action on the merits.

[ 1C. before the mailing of a first (Hhice Action afier the filing of a request for continued
examination {RCE} under §1.114,

[ 1D, after the times set forth in (A), (B) and {C) above, but betore the matling date of
gither a final action under 37 CFR. §1.113 or a notice of allowance under 37 CFR. §1.311, and
the necessary statement pursuant to 37 CF.R. §1.97(e) appears below (see box "1"} or the necessary

niin *

fee s enclosed {see box "u" helow),

{check one of the boxes opposite 17 or "n" below)

i
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Aty Ref. 214,790

{11, {check the applicable statement)

[ I, the undersigned, hercby siate that each jtem of information
cordained in this Information DHsclosure Siatement was cited in 2 communication from a foreign
patent office in a counterpart foreign application not more than three months mior to the filing of
this Information Disclosure Statement.

i [, the undersigned, hereby state that no item of information in this
Information Disclosure Statement was cited in a communication from a foreign patent office in a
counterpart foreign application and, to my knowledge after making reasonable inguiry, was known
to any individual designated in 37 CFR. §1.56{¢) more than three months prior to the fling of this
Information Disclosure Stateroent.

f1i. The fee set forth in 37 C.F.R. §1.17(p}), presently believed to be $180.00, is
subinitted with the electronic filing.

f1E. after the times set forth in {A), (B, {C) and {13} above, but before payment of the
issue fee, since Applicant petitions for the consideration of this Tnformation Disclosure Staterpent
by a petition enclosed herewith pursuant to 37 CFR. §1.97(d}(2), a check for the petition fee set
forth in 37 CF.R. §1.17(), presently helieved to be $130.00, is enclosed, and the necessary
statement pursaant to 37 CF.R. §1.97(s) appears below:

{check the applicable statement)

[ I, the undersipned, hergby state that each itom of information
contained in this Information Disclosure Statement was ciied in a communication from a foreign
patent office in a counterpart foreign application ot more than three months prior to the filing of
this Information Disclosure Statement.

(1 i, the undersigned, hereby state that no tdem of information contained
in this Information Disclosure Statoment was cited o a comumunication from a foreipn patent otfice
in a counterpart foreign application and, to my knowledge after making reasonable inquiry, no ilern
of information contsined in this Information Disclosure Statemnent was koown to any individual
designated in 37 CFR. §1.56{c} more than three months prioy to the filing of this Information
{hsclosure Statement.

2. In accordance with 37 CFR. §1.980} ), this IDE inclodes a list on form
PTQ/SB/GEa of all patents, publications, or other information submiited for consideration by the
{ifice, imcorporated into this IS as an attachment hereto. Pursnant to 37 CFR. §1.98(b}: (1) each
U.S. patent or published patent application listed is identified by patentee, patent number, and issue
date; (i} each foreign patent or published foreign patent application is identified by the country or
patent office which issued the patent or published the apphication, an appropriate docurnent number,
and the publication date indicated on the patent or published application; and {111} cach publication
1s identified by author (if any), tithe, relevant pages of the publication, date, and place of publication.

{check the boxes opposiic A and/or B and fill in blanks, 1f appropriate}
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Atty Ret.: 214,790

f1A. Docuoment{sy iz {are} substantively cumulative to document(s) .
, and, in accordance with 37 CFRL §1.98(¢c), only a copy of each of the latier document(s)

W

is {are) attached.

(X1 B, Certain documents were previously cifed by or submitted o the Office in the
foltowing prior application(s}, which are rehied upon for an earlier filing date under 35 US.C §120:

115 5,388,505 B2

These documenis are identified by attaching hereto copies of the forms PT0-892 andior
PT0-1449 from the files of the prior applicationds} and Applicant requests that they be considered
and made of record iy this application in accordance with 37 CFR. $1.98(d}. Pursuant to 37
C.F.R. §1.98(d}y, copies of these documents need not be provided with this (DS

{check paragraphs 3 and/or 4, i applicable}
{X] 3. The bilowing docurnent{s) are not in the English language:

Spanish Fatent MNo. P201331047 — State of Ast Search Report from the ES Patent
angd Trademark Office; mailed Feb. 3, 2015; 1 page.

In accordance with 37 CF R, §§1.98(a)}3},1.9&{c}, it 1= stated that
{check the spplicable statement{s}}

Pl English-language abstract of the following document(s) are mcluded on the
first page of the respective documends.

iX]  English translation{s) of the following docurnenis {or of the pertinent
portions thereof) are enclosed (with explanation as follows) and, thus no concise
explanation of their relevance is required, {see M.P.ER,, §609, p. 600-92)

CN FOLI39007 A dated March 2003

EF 0687964 Al dated Decemnber 1995

EP 0811432 A2 dated December 1997

P 56162505 A dated March 1986

WO 2004019295 Al dated March 2004
WO Z0G8031361 Al dated December 2004
WO 2012023676 Al dated February 2012

{1 English-language equivalent(s) of the document(s} hsted below {or of the
pertinent portions thereof) which s {are) in fact translation{(s} of the document{s) is {are)
tisted in the accompanying FTYER/08a
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[ i The aftached English-langnage version of a HSearch Report and the
International Prehiminary Report on Patentabality, by a foreign patent office in a counterpart
foreign application which cites each of the documents which are not in
the English language and which indicates the degree of relevance found by the forsign
office i3 submiited to satisfy the requirement for g concise explanation of the relevance of
the document(s), {see M.P.E.P., 5609, p. 600-93).

5

[ A concise explanation of the relevance of docoment{a} iz set
forth as follows:

A
oy,
N

X1 This application is & continuation of 1.5, Patent Wo. 9,388,59
The listed U.S, and foreign patent documents were cited 1o said parent registration.

[ A concise explanation of the relevance of the following document{s) can be
tound on the respective page(s) of the specification:

P A concise explanation of the relevance of document(sy ~can be
found on the attached sheet,

{ 14. Other information being provided for the Examiner’s consideration follows:

i Copies of the International Search Reportmailed by the Buropean
Patent Gffice, and the International Preliminary Examunation Report, complated | . by the
Furopean Patent Office, in counterpart foreign applicationne. | are  subioited  with
this Information Disclosure Statement,

5. In accordance with 37 CER, §§1.97{(g), 1.97(h), the filing of thiz IDS shall not be

construed as a representation that a search has been made or as an admission that information cited
iy this H33 s, or i3 considered to he, material to patentability as defined 1n 37 CF.R. §1.56(b).
Unless otherwise indicated, the date of publication indicated for an #em is taken from the face of
the item and Applicant reserves the right to prove that the date of publication is in fact different.

&, Please charge any deficiency or other fees or credit any refimd or overpayment 1o
Deposit Account No, 010033,

Respectiully submiited,

/Steven M. Herteberg/
Steven M. Hertzberg
Atiomey for Applicant
Registration No. 41,834

ABELMAN, FRL&Y’\T & SCHWABR
666 Third Avenue, 107 Floor

New York, NY 10017-5621

Telephone: (212} 940.9022

Facstmile: (3123 949-9190

Exvect Tel: {212} 859358
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Mechanical Translation from the original Chinese

Underwater cleaning robot
CM 1011390667 B
Abstract

Pubhcation nurmnber CNIQTI30007 B
Publication type  Grant

Application number CMN 200710119800
Publication date Jun 15, 2011

Filing date Jul 31, 20067

Prigrity date Jul 31, 2007

Also published as CPMIGHI39007A

fnventors Fuvuan , jay Indian svgan, Lin Wet, Lav Vong, Yang Y3, )
Applicant Beijine lostitute of Technology

E'xport Citaii{m BT (‘\ Lmif'\o{x , R&ﬂwian

The present mvention discloses an underwater cleaning robot, the robot can work tn remote and
autonomous contrel of two operating modes, including drainage mechanism, clean and mobile
platforms and control systems. By drainage means, cleaning and division of labor with the
mabile platform and contra! system, enabling the robot under water, horizontal, vertical and
mclined surfaces or cleaning work Autenomous remotely. The present invention has the weight
of a small, high-capacity, g compact mechanical structure §s redqomolc practical, stability,
energy, economy and general characteristics of a good, a swirnming pool that can be L!&ﬁ(i
underwater bottom and wall cleating robot |

Claims (10)

Au underwater cleaning robot, characterized in thats i 19 a drain means, cleaning and mobile
plattormn and control system; wherein the drainage means comprises a drainage, water channel
drive control box sealed with the housing inner wall fonming the robot {243 | water {ilter and
water inlet and backflow preventer 0%, water filter is fixed to the water channel (M), with the
sobot housing body (13 and the imner wall of the drive control box seal water channel (4} is
divided into two parts; neluding drainage the drain {10}, the drain sorew (11, dram bracket (12},
drain helder {13), drainage propeller bracket (15} and the drain of the drive shaft (17); the drain
port {10} is {ixed to the mounting drain bracket (12}, and the drain i3 connected through a bracket
{12y and the drain of the drive shall {17}, the drvive shaft may surround the outlet (17} is rotated;
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drain screw {113} by & DC lugh-speed propelier drain (14} driven, propeller bracket fixed to the
drain (135}, drainage propeller bracket (1% also the drain of the drive shaft (17) is connected with
the dran { 0y swrrounding the outlel synchrenous drive shatl (173 18 rotated; drain holder (133
and drive contred box at the top of the seal is fixed, drain hoider {1% also drain the drive shafl
{17} connected to a drive shaft rotatable about a drain (17) of rotation; drain servo drive (16}
connected o and drives the drain bracket {13 and drainage propeller bracket {15} around the
outlet shaft {17} is rofated; ket §6) and backlow preventer {25}, located in the robot housing
00} bottom surface, ensure that the water flow passage 04} i not within back; cleaning robot
with a mobile platforn includes an outer housing {1}, clean the drive wheel (3}, thming gears {5)
and the drive belt; the robot outer casing {1} comprises a robot on the cover (18}, robot sidewall
(0} and the robot main housing (19, said cleaning drive wheel (3¢ includes four independently
driven cylindrical hub, four cleaning wheels (3} a set of two, by a robot, and the side walls clean
the drive wheel side siand robot main housing, clean driving wheel Lemcr bracket (2} 15
commected with the robot installed; two belt gears {5) and a drive belt {4} as a group, attached 1o
the robot main housing { 19) between the side panele and the side wall of the robot OO, wherein
a gear belt (5 with a clean drive DU motor {7} is connected to another gear belt (% with a clean
driving wheel 03} connection, two a gear belt {3) by a drive belt [ drives; cantrol system
imcludes a central processor, swrvetllance cameras, frame grabbers, inertial navigation device, the
remote control signal interface, the motor drive control system box (8}, cleaning wheels DC
motor {7}, servo drives sutist (16}, drainage propeller speed DO motor (14}, sealing the drive
control box and a condrol and energy management systems; survetilance cameras (% connected
10 the ceniral processor via the image scquisition card, inertia navigation device, a remote confrol
signal wnlerface 13 also connected to the central processor, joput part of the central processor chip
and image acguisition card, inertial navigation device and a remote control signal interface
wnchading the control system; the central processor via the wotor drive DU motor drive wheels
clean {7 }, servo drives outlet {16}, drainage propelier speed DC motor (14}, the conlrol system
will include a central processor box, frame grabbers, inertial navigation device, the remote
control signal interface, the motor drive control system package, the drive control sealed boxes
wiil include a control sysiem box (8}, clean the drive DC motor {7}, servo drives outlel {14},
drainage propelier speed DC motor (14) paris of control systems sealed package, waterpront
properties; control and energy ranagement system to achieve the robot conirol and energy
management.
2. The underwater cleaning robot aceording to claimo 1, characterized in that the drainage means
can choose to install one or more drajnage, when you choose to install multiple drainage, to keep
thc draipage ontfall shaft (17 } coaxial.

. The underwater cleaning robot according to claim 2, wherein the backflow preventer 0%
s’uwdev inio two parts by a shaft frame fixed cover 06} at the top of the intake, can rotate about
the axis, when the water robot to enter the water channel 04}, the backflow preventer 08) in two
parts due 1o the role of water, about an axis of rotafion, inlet 06} to open; when the water stops,
backtflow preventer 0% restore the closed state 1o ensure the Hlow channel 04 water will not be
back) inside.

4. underwater cleaning robot according to claim 1, characterized in that said control and energy
management systen includes a control signal float antenna (273, signal relay and cabic manager
(%3, stgnal and energy cable {33}, a control signal floats connected Lo the signal relay antenna
installation and antenna interface cable manager, recetving a control signal to control the
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keyboard, via the signal relaved by the signal and energy transmission to the remote control
signal interface cables underwater cleaning robot,

5. underwater cleaning robot according o claim 4, wherein said control and energy management
system further inciodes a counterweight cable loop (34), signal and energy cables (3% inchuding
internal control signal Hnes, power hines |, cable density less than the density of water, can be
equipped with heavy ring assemnbly by cable (34) to change iis density, to adjust the suspension
in the waier,

6. The underwater cleaning robot according to claim 4, wherein said control and energy
management aystem further includes a cable gunde polley frame (323, when the robot work with
cable, cable guide pulley frame {32) attached to the shore ground the corner, including the fixed
pulley, fixed pulley seat rotation axis, rotation and achieve their own fixed pulley fxed pulley
means ground a fured pulley seat rotation axis.

7. The underwater cleaning robotf according to claim 1, characterized 1o that said control and
energy management system includes a control signal float antenna, 27} and control signals float
antenna cable (35), a control signal float antenna, 27 ) by the conirol signal floats antenna cabie
(3% direct communication with the robot remote control signal interface.

8. The underwater cleaning robot according to claim 1, characterized in that the underwater
cleaning robot modes inchide manual cleaning and self-cleaning; the manaal mode, the control
signal generated by the control keybosrd manual operation, by m antenna control signal floats
directly or indivectly controlled underwater cleaning robot; the antonomous mode, the control
signal from the central processor according o the environmental information and perception of
their own position and attitude information, combined with pre-set cleaning tasks avtonomously
plan path and action, driving the robot lo perform layer, compicie underwater cleaning tasks.

8. The underwater cleaning robot according fo claim 1, characterized in that the drain {10} may
surround the outlet of the drive shaft (17) rotates, thereby changing the dirvection of the drainags,
the robot travels, clean, and the vertical sieening adherent traveling produce different forces.

10 The underwater cleaning robot according to claim 1, characterized in that said underwater
cleaning robot with power inputs buth rechargeable battery case, the robot may be powersd
externally from the battery pack may be a short ime for the robot powered by.

Drescription

lnderwater cleaning robot
TECHNICAL FIELD

FOG01] The present invention relates to a robot, in particular for cleaning the anderwater
environment, with autonomous mobile functions can be countrolled by remote control or
autenomous underwater for horizontal, vertical and inclined surfaces clean, who can replace the

complete auionomous underwater cleaning working underwater cleaning robot.
Background technigue

FO0027 the sport of swiumiming history for thousands of years, with the increase accelerating pace
of modern ife and standards of Lving, swirmming has become physical fituess, recreahonal
important formn of exercise, Pool hygiene situahion is directly related to the swimuner's motion
and motion ettects, therefore, (o keep the pool wall and water hygiene s essential. Pool cleaning
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manner according to the form and size of the pool is changed, for now, whether it is manual
cleaning, or antomatic water oircutlabion, in water or other energy use and the use of labor there is
a huge waste or redundant, resulting in swirnming-pool maintenance costs, but also directly
increase the cost of swinumers swimming, theretore, a need for an autonomous underwater
cleaning device to solve this problem.

SUMMARY
031 The object of the prescut invention o provide a method capable of flexible, economic

energy, muliiple modes of operation of underwater robots, in order to better complete underwater
cleaning work,

(000471 The present invention te an underwater cleaning robot, including drainage mechanism,
clean and mobite platforms and control systems.

Drainage means {00057 The present invention comprises a drainage, water channel drive control
box and sealing rohot shell wall formation, water filter and water inlet and backtlow preventer,
Incloding outfall drainage, drainage propeller, drain bracket, drain fixation, drainage outlet and a
propeller shafl bracket. Drainage outfall mouniing bracket to the drain, and a drive shaft
connected by a drain bracket and the drain can be rotated around the diive shat; drainage from
the propelier speed DC motor, fixed propelier holder together with the drain, and the drain is also
driving shafi, and drain synchronous rotation arcund the drive shafl; drain and drain holder
bracket and drainage stent propetler shatt connected by a commmon drain, about 113 rotation, drain
holder and top drive control box sealed fixed. Said flow channel includes a drive control box
sealed cuter wall and the tner wall of the housing space robot constituted. Said water filter is
fixed to the water channel, and the inner wall of the housing and a drive control robot sealed box
will flow channels are divided into two parts. Inlet and backllow preventer, situated in the
bottom of the housing bottom surface of the robot, including intake and backflow preventer,
backflow preventer i3 divided into two parts by a shafl bolder fixed to the cover into the top of
the tadder, 1t can be rotated about an axis. Drainage mechanism selectively install one or more
drainage, when yvou choose to install smultiple drainage, to keep the drainage dramage drainage
shatt coaxially.

Cleaning and mobile platform according to the invention (00067 The robot includes a housing
body, clean the drive wheels, gear and bell drive belt. Robot rabot shell comprises the top cover,
the side walls and robotics robot main housing, the use of the robot housing forming a polymer
material. Clean the drive wheel inchudes {our independently driven cvlindrical hub, the hub
according to the cuter surface of the wheel supporting the cleaning of different materials, a group
of four two drive wheels clean by cleaning robot and the robat side wall of the main housing of
the drive wheels side stand, center bracket and connected (o the robot instaliation. Timing helt
drive with belt gear, two gears with a drive belt of a belt set, nstalled on the wide panels between
the robot and the robot maim body side wall, wherein a timing belt and a drive gear connected 1o
the € motor, the other a timing belt drive wheel gear with g clean connection, both timing belt
drive gear by a drive belt carried.
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{30071 The control system of the present invention inchides a central processor, surveiilance
cameras, frame grabbers, inertial navigation device, a remate conlrol signal interface, power
management moduale, motor drive control system box, clean the drive wheel motor, drain drivers
servos, drainage propeler speed DO motor drive control sealed box and a control and energy
management systems. Wherein the input section of the central processor chip and hmage
acquisition card, inertial navigation device and a remote control signal interface mchading the
control system; the central processor chip and the motor drive output constituting part of the
control svstem. The motor and drive wheels clean DU control mechanisin would be driven (o
perform clean-tier system; the motor drive and serve drive drain outlet constitute rotation
execution layer; motor drive mechanism and drainage into the propeiler speed DU propelier-
driven execuiives. The surveillance camera mounted on the front panel of the robot two main
housing, surveiliance cameras and frame grabbers constitute a control systern environment
sensing layver. The inertial navigation element s mounted on the robot drive control box sealed to
form their own attitude control system alignment aver. The control system will inchude a contral
processor box, frame prabbers, inertial navigation device, a remote control signal interface,
power management module, the motor drive control sysiem package, both power input and
rechargeable battery box, powered by an external robot may also be the case for a short ime by a
battery-powered robot, the control system 13 fixed to the drive control box at the bottom of the
sealed box. The power management module 1s used to monitor the robot and the steady flow
cireuit, over-current overioad protection robet control system. The cleaning of the DC motor
drive wheel, gear box fitted with the encoder, the front mounting flange fixed to the driving
control box side walls and the robot main seal housing side wall, through the Uming belt and
timing belt gear, driving cleaner wheels . The outfall servo drive, install drain holder fixed to the
driving drain bracket and the bracket around the drainage outlet propeller drive shatt, The
drainage propelier speed DO motor, propeller bracket fixed 1o the drainage, drainage driven
rotating propeller. The cleaning drive wheel motor, drainage propeller speed DO motor equippsed
with an encoder, can achicve the motor drive serve motor and its control. The sealing of the
drive control box, comprising a seal housing cover and the main housing box, the box hd sealed
box comprising a waterproot slide groove outlet; driving control box sealed at both ends by the
side walls of the main housing robot fixed inside the main housing to the robot, the control
systenm inchudes a conirol system section box cleaner DO wotor drive wheel, driven steering
drain, the drain of the propeller-speed DC motor sealed package, using a wolding polymer
material having waterproofing properties . The control and energy management sysiern inchades
a control signal tioat antenna, antenna cable float control signal, sigual relay and cable
management, signal and energy cables, cable rack and cable guide pulley counterweight ring.
Wherein said signal repeater and cable manager includes a signal vepeaters, cable managers, by
managing the bracket and the pond shore ground fixed, the control signal floals connected 1o the
signal relay antenna jnstallation and antenna connection cable wmanager the control signal
reception control keypad, via the signal relay, remote control signal interface cable from the
stgnal and energy transmission to the underwster cleaning robot; aignal relay and cable manager
with external AC power supply and AC to DO wransformer means via a signal energy and power
tnput connector cable underwater cleaning robot, the vobot power supply; signal relay and cable
manager by the underwater cleaning robot central processor via the motor drive control
retractable cable retractable cable motor exccstion; signal relay and signal repeater cable
manager inplementation and control signals float antenna connection, and sends the data to the
robot; signal relay and cable management within the cable manager mchudes a retractable cable
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with encoder motors, the robot central processor conirel, refraciable cable function. And encrgy
in the signal cable mcludes a control signal line, the density of the power cord, the cable is loss
than the density of water, can be fitted with cable by heavy ring changes is density, to adjust the
suspension in the water, Cable eounterweight ring for lugh-density polymer materials, cables and
closely Huked together, the mounting position can be adjusted, 3aid control signal Hoats antenna
includes a control signal antenna and floats carmier, ite density is much lower than water, floats
on water, and control kevbhoard wireless communications, can drifl antenna cable directly to the
robot remote control signal interface compmmication via the control signal float, can also be
installed fixed to the signal relay and cable manager, and then via the signal cable and energy
mdivect communication with the robot. Signal repeater and cable manager can be an external
display device for displayving underwater cleaning robot working conditions and related
performance indicators. The cable guide puliey frame when the robot is working with cable,
attached 1o the shore around the comer, weluding the fixed pulley, fixed pulley seat rolation axis,
rotation and achieve their own fured pulley fixed pulley means around a fixed pulley seat
roLaHon axis.

[0008] The present invention proposes an underwater cleaning robot its working modes include
manual cleaning and self~cleaning. The manual mode, the control signal generated by the control
kevboard manually operated, directly or indirectly controlied by a control signat underwater
cleaning robot float antenna. The autonomous mode, the control signal from the contral
processor based on the information layer and the envirorroental perception itselt pose an
alignment layer, combined with pre-set cleaning tasks autonomonsty route planning and action,
driving the robot to perform layver, complete underwater cleaning task. Global Clean long, the
use of the rebat work with cable, cable management and use of signal repeater and signal cables
and encrgy; a short time when a local cleaning robot uses a battery-powered boxes, not (o use
signals and relay the eignal and cable manager energy cable, using 8 contro!l signal and the
control signal antenna toats floats antenna cables, working time is relatively short.

FU009] The present invention proposes an underwater cleaning robot to complete the task of
cleaning process;

[0010] underwater cleaning robot control command issued by the central processor conirol robot
operation. Drainage mechandsm, drainage propeller speed B motor driven propeller drainage
according to the set roianion speed, the water flow passage robot is discharged in its motor drive
control, the internal tlow channel to form a high vacoum, the water from the bottom of the robot
mto the suction outlet flow passage through the water filters filter the water under the debris, the
ciean water is discharged, Meanwhile, drain the propelier speed DIC motor drive by the motor
speed and current monttoring can determine the density of the inner Hlow passage of dint, when
dirt reaches a cortarn density, ssued dirt full alert. Dramn driven by servo motor drive control,
driving the drain outlet around the stent along the shaft outlet slide groove rotate, changing the
direction of the drainage. Intake above backflow preventer te installed, and when the water flow
inio the inlet, due to the force of water, backfiow preventer 18 opened when the water flow siops
to enter, because the water backflow preventer force disappearance closed to prevent water
passage effiux debris. Cleaning and mobile platforms, four independent wheels clean by the
motor drive contro} can be achieved mdependent movement, wheel speed by using ditferent
combinations to achieve the robot forward, backward, turning and brushing cleaning tasks. When
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the robot to perforin cleaning tasks with cable underwater robot use inertial navigation element
cleaning wheels using dead reckoning, to give the robot the location information, according to
the actual needs of the length of the retractable signal turn is controlled by the central processor
and retractable cable Motor energy cables. According 1o the depth of the pool and the acmusl
needs, select the appropriate location (o install the cable counterweight ring, adjust the cable in
water suspension. Signal repeater and cable manager from the cable guide pulley frame for the
retractable cable guide. When the vobot to perform tasks underwater off cable, antenna control
signal floats drift antenna cable with the robot via a control signal tloating, receive remote
control signals to control robot motion. Autonomous cleaning process, the cleanliness of the poo]
set image threshold, the robot use surveillance cameras pool bottors picture, by the cleaniiness of
the threshold valoe comparison and to determine the bottom of the pool, cleaning motion
planning, complete cleaning tasks.

(001 ] The present invention proposes an underwater cleaner who wherein the force due to the
high negative pressure drainage and water hodies within the channel robat, the robot can adhere
o the vertical wall swimming pool cleaning, Robot vertical adherent traveling action.

(30127 The present invention provides an underwater cleaming robot comprising Since drain
outlet along the slide gwroove movement, the robot can travel, cleaning, and the vertical shift
cltect produced adherent traveling. A plurality of drain outfall coordination along the slide
groove movement or location, change the direction of the drainage outlet on the motion of the
robot have different forces. When the robot is floating in the water, you can adjust the direction
of two dramage outlet and drainage efforts to adjust the robot posture in the water to help the
robot the correct posture. Especially when the robot 15 in the process of chimbing wall, pool stairs
due to the influence of other factors, may the chassis from the top, so that four wheels cleaming
robot fails, then adjust the drain position to rely on the robot driver, it Back to normal operation
stale,

[0013] the beneficial effects of the present imvention are: low weight, large capacity, motor
dexterity lightweight, has a compact mechanicai structure is reasonable, intelligent, practical,
stability, energy, sconomy and general charactaristics of a good, and can help wstead of doing

complete autonorny underwater cleaning work,
BRIEF DESCRIPTION

{0014} Figure | - underwater cleaning robot oversll schematic, wherein: brobot body shell, 2
surveiliance cameras, 3 clean the drive wheels, 4d-drive belt, 5-gear belt;

[O015] Figare 2 ~ underwater cleaning robot drive control schematic scaled box, wherein: 6-drive
contret box sealed, 7 clean drive wheel motor, control systern box &-, 9- outlet slide grooves;

FO316] Figure 3 - underwater cleaning robot drainage schevoatic, wherein: 10-outlet, 11 drainage
propelier, 12 drain holder, 13-outlet holder, 14 drainage propelier speed DO motor, 15 drainage
propelier bracket, 16 servo drives outlet, V7-outlet shaft;
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{(lt}} 71 Figure 4 - underwater cleaning robot cleaner and xrmhﬂcpiat*"urm schematic, wherein
18~ robot on the roof, 19- robot main bedy, 20-robot side walls, 21 clean driving wheel side
bracket and the 22 clean drive wheel center bracket;

FO018] Figure § - a lateral cross-sectional view of underwater cleaning robet, including: water
filter 23-, 24~ water channel, 25-backflow preventer and the 26 intake;

{00191 Figure 6 - underwater cleaning robot conirol system diagram.

[G020] Figure 7 - underwater cleaning robot work with cable schematic, wherein: 27- float
control mwnai antenna, signal relay 28- and cable ¢ manager, and the 29 cable manager, 30-
manager support, keyboard contrel 31- and the 22 cable guide pulley frame, 33- and energy
signal cable, 34- cable counterweight ring.

(00217 Figure § - underwater cleaning robot off work cable schematic, wherein: 35- control

signal float antenna cable. detatled deseription

C‘
FO0221 below in conjonciion with the accompanying drawings and the embodiment of the present
invention will be further described.

100237 Example

[0G241 underwater cleaning robot of the presend invention con;pn%g a drainage means, cleaning
and mobile platforms and control systerns. Figures 1,2, 3,4, 5, 6, 7, and as shown in the drain
means comprises a drain &, the drive control box and. eai the inner wall of the housing flow
passage formed robot ugh;, water filter 23 and inlet and backflow preventer 25, 10 inchudes a
drain outlet, drain the propelier 11, outlet framme 12, outlet holder 13, the bracket 15 and the drain
ouitet propelier drive shaft 17, Underwater cleanung robot you can install multiple i;‘l:iependem
drainage, drainage of coordination of movement. Drainage outlet 10 connected to the drive shaft
17 through the bracket 12 and the drain outlel, arcund the duive shaft can be rotated; drainage
propelier 11 by the high apeed DC motor, the drain with fixed propeller bracket 15, also
connected to the drain of the drive shaft 17, synchronized with the drain port 10 is rotated arcund
the drive shaft; drain holder 13 and the drive control box fixed {o the fop seal. Water channel M
includes a drive control box sesled outer wall and an inner wall of the outer a.a\,ma, of the robot
spatial composition. Water filter 23 s fixed to the water channel M, and the inner wall of the
robat body 1 and a drive control box will seal water channel M into two parts. inlf-:: t 26 and
backflow preventer 25, 19 located in the bottom surface of the robot main body, backflow
preventer is divided info two parta by a shaft frame fixed cover above the inlet 26 may be rotated

about an axis, W hm water enters the flow channel M robot) the two paris of the backflow
prevention device 25 due fo the action of water, about an axis of rotation, inlet Shen open; when
the water stops, bad\ﬂ ywoprevenier 25 to restore the closed state, to ensure that the water within
the channel M the water will not be back. Drammage mechanism selectively mstall one or more
drainage, when you choose to install multiple drainage, to keep the drainage ()U;fali drainage
shaft 17 coaxially. The drainage means to clean the mobile platform as the carrier, coordinated
motion and clean with a mobile platform. Cleaning and mobile platform “omgnocs & robot body
1, clean the drive wheels 3, timing beli drive gear S and 4. Characterized 1o that said robot
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comprises a robot body housing cover 18, side walls 20 and a polvimer material robot rebot main
body 19, the housing of the robot using a molding. Clean the drive wheel 3 includes four
independently driven ovlindrical hub, the bub according to the cuter surtace ot the whee
supparting the cleaning of different materials, cleaning foor wheels 3 a group of twe, by a robot
and robot main housing sidewall clean the body side bracket 21 of the drive wheels, the drive
wheels clean and central support 22 connected to the robot instaliation. The timing belt 5 and the
driving gear belt 4, two belt driving gear 5 and a belt 4 as a group, attached to the main housing
19 between the robot and the robot side panel sidewall 20, wherein a timing belt 5 with a gear
drive DC motor 7 13 connected to the other bell gear S with a clean driving wheel 3 is connected
to the two tming belt drive gear 3 by the beit 4 drive. The control systemn inchides 4 central
processor, surveiliance cameras, frame grabbers, inertial navigation device, the remote control
signal interface, the motor drive control system box §, clean the drive wheels 7 PC motors, servo
drives drain 16, drain propeller speed DO motor 14 The drive control sealed box and a cootrol
and encrgy managarnent systems. Enter the portion of the central processor chip and image
acquisition card, ingrtial navigation device and a remote control signal interface including the
control system; the central processor chip and the motor drive cutput constituiing part of the
control system. Motor drive DC motor and clean the drive wheels 7 constitutes a clean driving
control system execution layer; motor drnive and servo drive 16 constituting the drain outlet 1013
rotated execution layer, motor drive and drainage propetler speed DO motor 14 constitute 11
propelier-driven execution layver. The surveillance camera mounted on the robot main body 2 two
front panel 19, survetilance cameras and frame grabbers 7 conatitute a control system
environment sensing laver. The inertial navigation systern compouents mounted on the robot
conirel box 8 constitute a control system itself postare alignment faver, Control system box §
includes a central proceasor, frame grabber, inertial navigation device, a remote corndrol signal
usterface, power managemerd module, the wmotor drive control system package, both power input
and rechargeable battery box, powered by an external robot also can in a short time from the
battery pack to power the robot control system s fixed to the drive control box at the boitom of
the sealed box. The power management module e uaed to monitor the robot and the sieady flow
circuit, over-current overload protection robot control systern, The cleamng of the IXC motor
drive wheel 7, gear box fitted with the encoder, the front mounting fange 19 is fixed to the drive
control box side wall and side wall sealing robot matn housing, the drive wheels 3 clean. Drain
servo drive 16, fixed 1o the draim port fixing bracket 12, 10 and drive drain outlet drain holder 12
around the drive shaft 17 is rotated, High-speed propelier drainage DO motor 14, mounting
bracket 15 in the dramn of the propeller, the propelier 11 18 rotated driving the drain. Clean the
drive wheel DO motor 7, drainage propeller speed DO molor 14 is equipped with an encoder, i
can achieve ite molor drive servo motor control, Drive control box sealed, including sealing lig
and a main box box box, sealed box 1id hox comprising a waterproot functional outlet slide
groove 9 drive conbrol box sealed by both ends of the side walls of the main housing 19
mounted robot polyimer msterial is fixed to the robot inside the main housing 19, will include a
conirol systern box &, clean the drive wheels 7 DC motors, servo drives outlet 16, part of the
drainage system control propeller speed DO motor 14 of sealed package using a molding with
waterproof properties. Control and encrgy management syster includes a control signal antenna
27 floats, tloats antenna condrol signal cable 35, and the signal relay cable manager concept, and
energy signal cable 33, cable 32 and csble guide pulley frame counterweight ring 34, Signal
repeater and cable manager outlook includes a signal repeaters, cable managers Fourth, by
managing the bracket 30 and the fixed ground pound shore, float control signal 27 18 connected 1o
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the antenna mounting signal repeater and antenna interface cable manager outlosk, receiving &
control signal for controlhing the keyboard 31, via the signal velayed by the signal cable 33, and
energy is transterred 1o the underwater cleaning robot remote control signal interface; signal
relay and cable manager 2% is equipped with an external AT power supply and AC to DC
transtormer means power and energy input connector signal cable 33 through underwater
cleaning robot, the robot power supply; signal relay and cable manager View underwater
clearuing robot by the central processor vig the motor drive control retraciable cable retractable
cable motor execution ;) signal relay and cable manager Concept Implementation and control
stgnal repeater signal floats antenna connechon, and sends the data o the robot; signal relay and
cable manager View IV to the cable manager inclades a vetractable cable with encoder motor,
ceniral processor by the robet control, retractable cable function. And energy in the signal cable
33 inchudes a control signal line, the density of the power cord, the cable is less than the density
of water, can be fitted with cable weight by ring 34 changes its density, to adjust the suspension
in the water. Cable counterweight ring 34 18 a high-density polymer materials, cables and closely
Hnked together, the mounting position can be adjusted. Control signal float antenna 27 includes a
control signal aptenna and floats carrier, ite density 18 ymauch lower than water, floats on water,
and conirol of the kevboard 31 wireless communications, can drift antenna cable 35 directly to
the robot remote control signal nterface comumunication via the control signal float, can also be
installed fixed to the signal relay and cable manager 28, through the signal cable 33, and energy
mlirect commurication with the robot. Signal repeater and cable manager View external display
device can display the working status of underwater cleaning robot and related performance
indicators, Cable guide pulley frame 32 when the robot work with the cable shaft rotatably
mounted on the shore around the comer, including the fixed pulley, fixed pulley seat rotation
axis, rotation and achieve their own fixed pulley fixed pulley means to rotate arcund a fixed
pulley seat.

100251 The present invention proposes an underwater cleaning robot ite working modes include
manual cleaning and self-cleaning. The manual mode, the control signal generated by the control
keyboard manually operated, directly orindirectly condrolied by a control signal underwaier
cleaning robot float antenna. The sutonomous mode, the control signal from the cendral
processor based on the information layer and the environmental perception itself pose an
alignment layer, combined with pre-set cleaning tasks autonornously route planning and action,
driving the robot o perform layer, complete underwater cleaning task. Global Clean long, the
age of the robot work with a cable, use a signal repeater and the signal cable manager View and
energy cable 33; short-term local cleaning robot using the battery-powered box, do not use signal
repeaier and cable manager YView and energy cables and signal 33, using 2 control signal antenna
27 floats and float control signal antenna cable 35, a relatively short time.

[0026] The present invention propoeses an underwaler cleaning robot o complete the task of
cleaning process: underwater cleaning robot control command issued by the central processor o
controel the robet movements. Drainage mechaniam, drainage propelier speed DC motor 14
driven by the motor drive in s controlled drainage in accordance with the set speed of rotation
of the propeller 11, the water flow passage M robot is discharged, 5o that the internal flow
channel to form a bigh vacuum, the bottom of the robot water from the water inlet suction
channel pair, through the water filler 23 filters the water under the debris, the clean water is
discharged Meanwhile, drain the propeller speed DC motfor drive by the motor speed and current
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monitoring can be judged within the flow channel M soil density, when the soil reaches a certain
density, tssued durt full alert. Drain 16 by driving the servo motor drive control, driving the drain
putiet bracket 12 about the drive shaft 17 along the outlet shde groove ¥ rotate, changing the
direction of the drainage. Intake Shen installed above backflow preventer 25, and when the water
intake comes in, because the foree of the water, backflow preventer 25 is opened, when the water
flow stops entering backflow preventer 25 due to the force of the water disappears and closed, It
can prevent the outflow of water in the channel M debris. Cleaning and mobile platforms, four
m&upmdmt wheels clean 3 by motor drive control can be achieved independent movement,
wheel speed by using different combinations to achieve the robot forward, backward, turning and
brushing cleaning tasks., When the robot to perform cleaming tasks with cable underwater robot
use inertial navigation device and clean the drive wheels 3 dmd reckoning, to give the robot the
incation information, according to the actusl needs of the length of the retraciable signal tum i
controlled by the ceniral processor retractable cable Maotor and energy cable 33, According to the
depth of the pool and the actual needs, select the appropriate location o msmﬂ thc cable
counterweight ring 34 to adjust the cable in water suspension. Signal repeater and cable manager
Yiew from the cable guide pulley frawne 37 is a retraciable cable guide, When the robot off the
underwater cable in the implementation of tasks, control signal antenna 27 floats drift antenna
cable 35 is connected by a control signal and a fleating robot, recerve rernote control signals to
control robot motion. Autonomous cleaning proceas, set the pool cleanliness image thresholding,
the use of surveillance cameras 2 robot shooting pool botiom wmage through cleaniiness
compared with a threshold to determine the bottom of the posl, cleaning motion planning,
thereby regulating the four clean drive 3 wheel and drainage work state, to complete the cleaning
tasks. Specific speed can be adjusted for each wheel 3, wheel speeds through different
combinations o achieve different intensity of the cleaning action, eg, the front wheel rapidly
clockwise rotation, the rear wheel rotates slowly counterclockwise, the front wheel along the
underwater cleaning robot is clockwise rotation of the determined direction of travel, but this
time the efforts o clean than the rear wheel 15 rotated clockwise to be much larger. At the same
time, to adjust the position of the direction of the drain outlet 10 and the drain 11 of propeller
speed, can change the intensity of the cleamng, the robot higher work efficiency, For clesrung
vertical wall, and vou can also use the same control sirategy. The present invention provides an
underwater cleaner who by the force of high negative pressure drainage and water channel M
robot bodiss within the robot allows the adhesion of the vertical wall swimming pool cleaning,
robot can travel vertically adherent action. The present invention provides an underwater
cleaning robot since the drain port 10 along the sliding groove 9 dratn motion, the robot can
travel, cleaning, and the vertical shift effect produced adherent "ra«dnw A plurality of drain
sutlet 10 along the coordinate movament or posilioning shide groove 9, changing the direction of
the drain outlet 10, the wovement of the robot to generste differens _{on,e_s, When the robot is
floating in the water, vou can adjust the intensity of two df‘ainage directions and drainage outlet
10, regulating the robot posture in the water to help the robot the correct posture. Hspeaally
when the rebot i3 1n the wrocess of chimbing wall, pool stairs due to the influence of other factors,
may the chassis from the top , so that the cleaning robot four wheels 3 fails, then adjust the drain
position 10 rely on the robot driver, make it returns o normal operating state 1 the past.
Underwater cleaning robot inertial navigation clevnent itseli mounted with four drive wheels
clean encoder 3 by dead reckoning ensure underwater cleaning robot autonomous navigation
operation. When finished cleaning tasks, open the fop cover 18 and the robot water filter 23, and
underwater cleamng robot {or cleaning water channel M can.
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[0027] The present invention s not livoited to this wstance, any use of the design of the design
ideas, make some simpie changes in design should be entered witlun the scope of the invention.
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Electronic Acknowledgement Receipt

EFS ID: 26554472
Application Number: 15207065
International Application Number:
Confirmation Number: 6686

Title of Invention:

SURFACES OF A POOL USING IMAGES FROM A CAMERA

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN

First Named Inventor/Applicant Name:

Kameshwar Durvasula

Customer Number:

38137

Filer:

Steven M. Hertzberg/Thad Murphy

Filer Authorized By:

Steven M. Hertzberg

Attorney Docket Number: 214,790
Receipt Date: 04-AUG-2016
Filing Date: 11-JUL-2016
Time Stamp: 19:08:57

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
613235
1 Information Disclosure Statement (IDS) USPTO. IDSform15207065.pdf o 6
Form (SB08)
881bbab067462a5ff918031971bc43576eb)
84bae
Warnings:
'ng Patent Owner Zodiac Pool Q\/cfpme LLC
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Information:

242186
. AFS_IDS_Transmittal15207065.
2 Transmittal Letter - df no
p 5de079c66442e24948ad55384a00ffc 7829
c687
Warnings:
Information:
1033256
. CN_101139007A_translation.
3 Foreign Reference df no
p 03dc81c3a749e7e5608f56cc792593ea7 199
1791
Warnings:
Information:
365981
4 Foreign Reference EP0687964A1_English.pdf no
41df014329a9194816993d72a1a05dch262)
fbso6
Warnings:
Information:
275441
5 Foreign Reference EP0811432A2.pdf no
8eeled15ecd7e01aa7f8d0ee0c0faaddd3cf|
e63b
Warnings:
Information:
44380
6 Foreign Reference JP_S6162905A_abstract.pdf no
2ad722109a1032f5cb72059c5e9892fa20c9)
Warnings:
Information:
522357
7 Foreign Reference W02004019295A1.pdf no
988546d403b78fe22a203118308f4daec2e
380b2
Warnings:
Information:
917945
. W02009031361MechanicalTra
8 Foreign Reference lati df no
nsia |On.p ¢1d25561d880a482¢515ddfSdc9e363f503
95708
Warnings:
Information:
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1079322

9 Foreign Reference W02012023676A1.pdf no 13

€1976703f8eadb9a7fed62056053690ed 18]
c9a3

Warnings:

Information:

83748
10 Other Reference-Patent/App/Search SpanishPatentNoP201331047S no 1
documents earchReport.pdf 56201937200 3537035681 dE290201 a3
8cd36
Warnings:
Information:
Total Files Size (in bytes): 5177851

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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ATTORNEY DOCKET - 214,790

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: DURVASULA, Kameshwar Examiner: Not Yet Assigned

Serial no.: 15/207,065 Group Art Unit: 3723

Filed: July 11, 2016 Confirmation No.: 6686

Title: POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

RESPONSE TO INFORMATIONAL NOTICE TO APPLICANT

Dated: August 5, 2016

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

In response to the Informational Notice to Applicant of July 26, 2016, enclosed please
find the executed Declaration.

It is not believed that any fees are required with this submission. However, if any fees are
due, the Commissioner is hereby authorized to charge any deficiency or credit any overpayment
to Deposit Account No. 01-0035.

Respectfully submitted,

/Steven M. Hertzberg/
Steven M. Hertzberg
Attorney for Applicants
Reg. No. 41,834

Customer No.: 38,137

ABELMAN, FRAYNE & SCHWAB
666 Third Avenue, 10" Floor

New York, New York 10017-5621

Tel: (212) 949-9022 Fax: (212) 949-919
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UNITED S.T&TES

214780
Firsi Ni&med Envemor BURVASULA Kameahwar
kS b
DECLARATION POR UTILITY AND DESION PATENT "%i??i“““”“ o I
APPLICATIONS & Baie July 11, 2008

ﬁw Lt

TITLE OF INVENTIOR: POOL CLEANING 8§

CHECK
APPRUBRIATE
BOX

EQOL UBING EM,@&JES FROM A CAMERA

As an bnventor damed below, [hereby declare that:

My residence, post office address and citizenship are as siafed next 1o my name:

I beligve that { amthe original invenior (if only ene pamefs- igied below) oran origina joint tnvenior (3 muliple
imveniorg are wamed below) of a claimed invention in the application,

This Geciarstion s divected 1

oy
{ E the attached application, or

[KI United States application no. 4 R RN &0 POT International application no. |
= filedion ety A3, 2808
and, if approprisie, an amendinent filed on

The above-ideniified apphication was made or authorized lo be made by me.
1 hereby authorivea patent stivriey responsibie forthicapplication twcomplete this Declarafon by the sotryof the
sppHcation sumber, application Hling dale, and attorsey doskelnumbey; 1§ HecEssary.

{ hersby state that T have reviewed snd undersiand the conlents of the specification of the above-ddentified application
including the claims, as smended by sny amendment referred o above,

i acknowledge my duty o disclose 1o the US Patent and Trademark Office all information known 1o me 1o be materlal
i patentabiiity as defined in 37.CFR 1.56, including for continuation-in-par applications, material information which
became available between the fling date of the prior application and the national or PCT international fling date of the
continuaiionAn-part applisation,

i hereby acknowledie that any willful false staioment made i this declarationds punishable gnder 18 USCT §10G1 by
fine of imprisenment ofnot more than fve {8} years, ot poth,

Authorization Te Peemdt Access To Applcation 8y Participating {ffice

Happioabls, § berehy grant the USEFTO authority to provide atosss 1o the shove-identified putent application by the
Buwropean Patent Oifies (EPO), the Japan Patent Oifice (JEO), the Korean Intclicciual Froperty Gifics (KIPO), the
Waeld Intsliectual Property Office (WIFQY and any other intellectual property aifices ln which 2 forelgn application is
filed claiming priovity to the above-idntifisd apphcﬁumﬁ I aocordance with 37 CFR $114(RX(3), access wili be
provided W propurs 2 copy of the above-identifisd palent applivation with respect to: €1) the above-idemified patent
application se flledy{2) any foreign spplicaiion to which the sbove-identificd patent application claims priority under 35
USBCE1I¥al{d) 1 a copy of the forsign spplication that satisfiss the certified copy requirement of 37 CFR$LAS has
beey filed dn the above-identiffed patent application; sad {3) any US application us filed from which henefivia sotpht in
the above-identiGed patent spplivation. Inauvordance with 37 CEREL 40 seeess xony e providedin iblormation
conceming the date of the Hling of this Authorfzation fo Pormil Access o Application by Farticipating Offices:

Direct Telophone Calls To: Send Correspordence To:

ABEIMAN, FREAYNE & SCHWAR The Address at Costomer Number 3§,137
{2123 R4%-0022
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AFS: 247

{ hereby declary that all statements made hereln of my own knowledge are true and that all statements mads on
information-and belief are believed torbe frugy and frther that these statements were made with the knowledge that
witiful falee stulementvand the ke somade are puwishdbk by Hne oy Im;:sr:‘wnm@w of not more ’5‘333“ five (8% vears, ¢
hoth wnder Seotion 1001 of Tite 18 of the United States Code and thar such willfl false siatornsnis may §£f£);{32ir‘£§‘fﬁ the
validityaf the wppeativn or gny patent sued thereon,

2

B e T T e
Kameshwar DURVASULA
Rasidence
§ Holly Lane, (Garfisld, Now Jerey 07028
Post Office Agdress
 Samoas ai;xw
Full Naine of Svcond oind fvenigr, If Any : o T e
William Londonn CORREA ; A B 3
TRasidenes Ls:.?{ﬂnxh:ps
499 Beardsloy Avenug, Bloomfiold, New Jeesey 7009 U8
PP et e 5 e ST I N -
Bame asabove
Fat o ame of Thid Jotnt [vestor, i Any T Bvesiofs Signsture - fhais
| Resbdence T o ' C Citizenship
B T o
Same as above
Tail Nume of Fourth dadn lavenior, i Any ~Iesstar's Signatigre Date
. Residence Citizenship
- Post Offive Address
- Full Mame of Bifth Joint toventer, IAny inventor s Signatues Dale
R 5 i S
PostDffier Addsss
Pl Mayveif Stk Fodut Investoy I 8ny 3 §mess§0b gmusse-. i s
Residencs o B e T it senshiy
Post OffceAddesss o
Pull-Name wl Sventh Joint fnventos F Any dnventor’s Bignatire S D
- Rasidencs T Citizenghin
Pont DHfice Adkidyess
Full Kame of Eight Joint avantar, I Axy ' Taventor'y Signativg e
Residonce
P R

ABELMAN, FRAYNE & SUHWAR 568 Thivd Avenue, New York, NY 1001786 Page 2 of 2
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Aqua Products, Inc.

Application No./Patent No.: 15/207,065 Filed/Issue Date: July 11,2016
Titleg: POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY GLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

Applicant/Patent Owner:

Aqua Products, Inc. . a Company

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTQ-9199 and select option 2.
atent Owner Zodiac Pool Systems LLC
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Steven M. Hertzberg/ August 5, 2016
Signature Date

Steven M. Hertzberg 41,834

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 26563861
Application Number: 15207065
International Application Number:
Confirmation Number: 6686

Title of Invention:

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN
SURFACES OF A POOL USING IMAGES FROM A CAMERA

First Named Inventor/Applicant Name:

Kameshwar Durvasula

Customer Number:

38137

Filer:

Steven M. Hertzberg/Steven Ortiz

Filer Authorized By:

Steven M. Hertzberg

Attorney Docket Number: 214,790
Receipt Date: 05-AUG-2016
Filing Date: 11-JUL-2016
Time Stamp: 15:44:07

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
14828
1 Applicant Respgnse to.Pre—Exam 214790_Response.pdf no 1
Formalities Notice
43b53f6dbf0e430b60099802395731faf48f|
23e5
Warnings:
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Information:

170439

2 QOath or Declaration filed 214790_Declaration.pdf no 2

646559f4f0d07898e 164 ccfaf4af4337edeOb)
e25

Warnings:

Information:

114930

3 Power of Attorney 214790_POA.pdf no 1

919c371fbdBa3b5c3655ed1d88d54ad07eq|
bbc84

Warnings:

Information:

118182

Assignee showing of ownership per 37

CFR 3.73 214790_Stmt.pdf no 3

6c282238bacc1ffab2ae70857f6fe1291b389
eaa

Warnings:

Information:

Total Files Size (in bytes): 418379

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/207,065 07/11/2016 Kameshwar Durvasula 214,790

CONFIRMATION NO. 6686

38137 POA ACCEPTANCE LETTER

ABELMAN, FRAYNE & SCHWAB

666 THIRD AVENUE, 10TH FLOOR IR L AR

NEW YORK, NY 10017 000000085167432

Date Mailed: 08/17/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/05/2016.
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CONFIRMATION NO. 6686
38137 PUBLICATION NOTICE
ABELMAN, FRAYNE & SCHWAB
666 THIRD AVENUE, 10TH FLOOR IR QA rER
000000086968768

NEW YORK, NY 10017

Title:POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A POOL
USING IMAGES FROM A CAMERA

Publication No.US-2016-0319559-A1
Publication Date:11/03/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application No. Applicant(s)
15/207,065 DURVASULA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ALLEN WONG 2488 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

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

Status
1) Responsive to communication(s) fled on _____
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X Claim(s) 1-22is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-22is/are rejected.

8)[] Claim(s is/are objected to.

9] Claim(s are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

)
)
)

hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on Z/11/16is/are: a)X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date . ) ther:
U.S. Patent and Trademark Office
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Exhibit 2028 - Page 117 of 187



Application/Control Number: 15/207,065 Page 2
Art Unit: 2488

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent provisions.
Information Disclosure Statement

The information disclosure statement (IDS) submitted on 8/4/16 is in compliance with the
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement has been considered by the
examiner.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been obvious over, the
reference claim(s). See, e.g9., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645
(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d
438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application, or
claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the AlA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit

www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
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determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 1-11 and 15-22 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1 and 7 of U.S. Patent No. 9,388,595 in view of Porat (US 2011/0290707).

With regards to claim 1, claim 1 of Patent '595 discloses “a pool cleaning system comprising...a
powered robotic surface cleaning vehicle... clean adjacent water containing surfaces of a pool... a
camera... capture movement of the vehicle ... within the pool... a controller in electronic communication
with the camera... sensors... sense the water containing surfaces of the pool after the water containing
surfaces of the pool have been cleaned... steer the vehicle so as to reclean the water... fails to satisfy a
predetermined threshold". Claim 1 of Application '065 discloses "a pool cleaning system for cleaning
debris from a submerged surface of a swimming pool comprising... a self-propelled pool cleaner... at
least one camera to capture imagery of the pool... a controller, in electronic communication with the at
least one camera... determine a cleanliness characteristic of the pool surface on which the cleaner has
passed based on the camera imagery... direct movement of the cleaner... reclean a portion of the pool
surface... fails to satisfy a predetermined threshold".

Claim 1 of Patent ‘595 does not disclose “a filter configured to retain the debris collected from the
submerged surface of the swimming pool” and “an electric motor for enabling the rotation of the
rotatably-mounted supports on the pool surface”. However, Porat teaches a filter configured to retain
the debris collected from the submerged surface of the swimming pool (paragraph 78, lines 8-11) and an
electric motor for enabling the rotation of the rotatably-mounted supports on the pool surface (paragraph
78, lines 1-8). Therefore, it would have been obvious to one of ordinary skill in the art to combine the
teachings of claim 1 of Patent ‘595 with Porat for effectively cleaning the pool of debris and other

particles so as to provide a clean pool for people to swim.
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Claim 2 of Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 2 of Application ‘065
is anticipated by claim 1 of Patent ‘595. Claim 3 of Application ‘065 is similar to claim 1 of Patent ‘595.
Thus, claim 3 of Application ‘065 is anticipated by claim 1 of Patent ‘595.

With regards to claim 4, claim 1 of Patent ‘595 does not disclose “wherein the electric motor is
mechanically connected to at least one of the rotatably-mounted supports”. However, Porat teaches
wherein the electric motor is mechanically connected to at least one of the rotatably-mounted supports
(paragraph 78, lines 1-8). Therefore, it would have been obvious to one of ordinary skill in the art to
combine the teachings of claim 1 of Patent ‘595 with Porat for effectively cleaning the pool of debris and
other particles so as to provide a clean pool for people to swim. Claim 5 of Application ‘065 is similar to
claim 7 of Patent ‘695. Thus, claim 5 of Application ‘065 is anticipated by claim 7 of Patent ‘595. Claim
6 of Application ‘065 is similar to claim 1 of Patent ‘5695. Thus, claim 6 of Application ‘065 is anticipated
by claim 1 of Patent ‘595. Claim 7 of Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 7
of Application ‘065 is anticipated by claim 1 of Patent ‘595. Claim 8 of Application ‘065 is similar to claim
1 of Patent ‘595. Thus, claim 8 of Application ‘065 is anticipated by claim 1 of Patent ‘595. Claim 9 of
Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 9 of Application ‘065 is anticipated by
claim 1 of Patent ‘595. Claim 10 of Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 10
of Application ‘065 is anticipated by claim 1 of Patent ‘595. Claim 11 of Application ‘065 is similar to
claim 1 of Patent ‘5695. Thus, claim 11 of Application ‘065 is anticipated by claim 1 of Patent ‘595.

With regards to claim 15, claim 1 of Patent ‘595 does not disclose “wherein the controller controls
electric power provided to the electric motor”. However, Porat teaches wherein the controller controls
electric power provided to the electric motor (paragraph 78, lines 1-8). Therefore, it would have been
obvious to one of ordinary skill in the art to combine the teachings of claim 1 of Patent ‘595 with Porat for
effectively cleaning the pool of debris and other particles so as to provide a clean pool for people to
swim.

With regards to claim 16, claim 1 of Patent '595 discloses “a pool cleaning system comprising...a
powered robotic surface cleaning vehicle... clean adjacent water containing surfaces of a pool... a

camera... capture movement of the vehicle ... within the pool... a controller in electronic communication
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with the camera... sensors... sense the water containing surfaces of the pool after the water containing
surfaces of the pool have been cleaned... steer the vehicle so as to reclean the water... fails to satisfy a
predetermined threshold”. Claim 1 of Application '065 discloses " a pool cleaning system for cleaning
debris from a submerged surface of a swimming pool comprising... a self-propelled pool cleaner... at
least one camera to capture imagery of the pool surface... a controller in electronic communication with
the at least one camera and the at least one sensor... direct movement of the cleaner...based on the
cleanliness characteristic of the pool surface... reclean a portion of the pool surface... fails to satisfy a
predetermined threshold".

Claim 1 of Patent ‘595 does not disclose “a filter configured to retain the debris collected from the
submerged surface of the swimming pool” and “an electric motor for enabling the rotation of the
rotatably-mounted supports on the pool surface”. However, Porat teaches a filter configured to retain
the debris collected from the submerged surface of the swimming pool (paragraph 78, lines 8-11) and an
electric motor for enabling the rotation of the rotatably-mounted supports on the pool surface (paragraph
78, lines 1-8). Therefore, it would have been obvious to one of ordinary skill in the art to combine the
teachings of claim 1 of Patent ‘595 with Porat for effectively cleaning the pool of debris and other
particles so as to provide a clean pool for people to swim.

Claim 17 of Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 17 of Application
‘065 is anticipated by claim 1 of Patent ‘595. Claim 18 of Application ‘065 is similar to claim 7 of Patent
‘5695. Thus, claim 18 of Application ‘065 is anticipated by claim 7 of Patent ‘595. Claim 19 of Application
‘065 is similar to claim 1 of Patent ‘595. Thus, claim 19 of Application ‘065 is anticipated by claim 1 of
Patent ‘595. Claim 20 of Application ‘065 is similar to claim 1 of Patent ‘595. Thus, claim 20 of
Application ‘065 is anticipated by claim 1 of Patent ‘595. Claim 21 of Application ‘065 is similar to claim
1 of Patent ‘595. Thus, claim 21 of Application ‘065 is anticipated by claim 1 of Patent ‘595.

With regards to claim 22, claim 1 of Patent ‘595 does not disclose “wherein the controller controls
electric power provided to the electric motor”. However, Porat teaches wherein the controller controls
electric power provided to the electric motor (paragraph 78, lines 1-8). Therefore, it would have been

obvious to one of ordinary skill in the art to combine the teachings of claim 1 of Patent ‘595 with Porat for
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effectively cleaning the pool of debris and other particles so as to provide a clean pool for people to

swim.

Claims 12-13 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claim 1 of U.S. Patent No. 9,388,595 and Porat (US 2011/0290707) in view of Meniere (US
7,123,746).

With regards to claim 12, claim 1 of Patent ‘595 and Porat do not disclose “a dry station located
remotely from the cleaner and in communication with the cleaner, wherein the dry station includes the
controller”. However, Meniere teaches a dry station located remotely from the cleaner and in
communication with the cleaner, wherein the dry station includes the controller (col.11, lines 1-22).
Therefore, it would have been obvious to one of ordinary skill in the art to combine Meniere with the
combination of claim 1 of Patent ‘595 and Porat together as a whole for permitting remote observation of
the pool during the cleaning process.

With regards to claim 13, of Patent ‘595 and Porat do not disclose “a dry station located remotely
from the cleaner and in communication with the cleaner, wherein the controller is located remotely from
the cleaner and the dry station”. However, Meniere teaches a dry station located remotely from the
cleaner and in communication with the cleaner, wherein the controller is located remotely from the
cleaner and the dry station (col.11, lines 1-22). Therefore, it would have been obvious to one of ordinary
skill in the art to combine Meniere with the combination of claim 1 of Patent ‘595 and Porat together as a

whole for permitting remote observation of the pool during the cleaning process.

Claim 14 is rejected on the ground of nonstatutory double patenting as being unpatentable over
claim 1 of U.S. Patent No. 9,388,595 and Porat (US 2011/0290707) in view of Hong (WO 2012/023676
A1).

With regards to claim 14, of Patent ‘595 and Porat do not disclose “a portable electronic device
having a display, wherein the portable electronic device is configured to present a graphic on the

display, the graphic depicting the submerged surface of the pool and those portions of the surface that
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remain uncleaned as the cleaner traverses the pool surface”. However, Hong teaches a portable
electronic device having a display, wherein the portable electronic device is configured to present a
graphic on the display, the graphic depicting the submerged surface of the pool and those portions of the
surface that remain uncleaned as the cleaner traverses the pool surface (paragraph [32]). Therefore, it
would have been obvious to one of ordinary skill in the art to combine Hong'’s teachings with the
combination of claim 1 of Patent ‘595 and Porat together as a whole for permitting convenient
observation of the pool at a remote location.
Examiner’s Comment on 35 USC § 101
Claims 1-22 appear to correspond to concepts identified as abstract ideas by the courts. However, the
claim(s) include additional elements that are sufficient to amount to significantly more than the judicial
exception because (1) there is teaching in the specification about how the claimed invention improves a
computer or other technology, such as specification at paragraph 14 on page 2, paragraph 19-20 on
page 3, paragraph 37 on page 8, and (2) the claimed invention defines particular solution to a problem,
such as claim limitation “a controller, in electronic communication with the at least one camera, to
determine a cleanliness characteristic of the pool surface on which the cleaner has passed based on the
camera imagery and generate a control signal to direct movement of the cleaner based on the
cleanliness characteristic of the pool surface, wherein the control signal directs movement of the cleaner
to reclean a portion of the pool surface where the cleanliness characteristic fails to satisfy a predefined
threshold”, and “a controller in electronic communication with the at least one camera and the at least
one sensor to a generate a control signal to direct movement of the cleaner based on the cleanliness
characteristic of the pool surface; and wherein the control signal directs movement of the cleaner to
reclean a portion of the pool surface where the cleanliness characteristic fails to satisfy a predefined
threshold”.
Contact Information
Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ALLEN WONG whose telephone number is (571)272-7341. The examiner can normally be

reached on Flex Monday to Thursday Sam-7pm.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
SATH PERUNGAVOOR can be reached on (571) 272-7455. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
gither Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ALLEN WONG/
Primary Examiner, Art Unit 2488
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Filing Date 2016-07-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
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Art Unit TBD
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Attorney Docket Number 214,790
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EAST Search History (Prior Art)

Ref
1t

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

St

208

348/114.ccls.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:25

3079

E04H4/1654.cpc.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:25

7842

HO4N5/23203.cpc.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:26

20074

HO4N7/18.cpc.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:26

8032

HO4N2005/2255.cpc.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:26

(underwater or (under adj water))
with clean$4 with pool with
(specif$4 or identif$4)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

S7

522

(underwater or (under adj water))
with clean$4 with pool

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

S7 and St

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

194

S7 and &2

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

EASTSearchHistory.15207065_AccessibleVersion.htm[11/2/2017 8:40:13 PM]

S10

S7 and S3

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54
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S11

S7 and 4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

S12

S7 and S5

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:54

S13

128

pool with clean$3 with robot$4
with (camera$1 or sensor$1)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:55

S14

50

pool with clean$3 with robot$4
with (camera$1 or sensor$1) with
(controller$1 or processor$1 or
CPU)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:55

S15

22

S13and S7

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:56

S16

35

pool with clean$3 with robot$4
with (camera$1 or imager$1 or
CCD)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:57

S17

871

pool with clean$3 with robot$4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

S18

958

pool same clean$3 with robot$4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

S19

S17 and St

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

S20

518

S17 and &2

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

S21

S17 and S3

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

S22

S17and $4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

EASTSearchHistory.15207065_AccessibleVersion.htm[11/2/2017 8:40:13 PM]
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523

S17 and $5

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:58

24

S18 and St

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

S25

535

S18 and &2

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

S26

S18 and S3

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

S27

S18 and 4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

528

S18 and S5

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

529

21

(portable or miniature) near4
display$4 with pool

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
10:59

S30

328

(portable or miniature) near4
display$4 with water

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
11:00

S31

S30 and St

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
11:00

S32

S30 and &2

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
11:00

S33

S30 and S3

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
11:00

S34

S30 and <4

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

OR

OFF

2017/10/26
11:00

EASTSearchHistory.15207065_AccessibleVersion.htm[11/2/2017 8:40:13 PM]
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S35 2 830 and S5 US-PGPUB; OR OFF 2017/10/26
USPAT; USOCR,; 11:00
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
S36 1i48 (underwater or (under adj water)) {US-PGPUB; OR OFF 2017/10/26
with clean$4 with pool with USPAT; USOCR; 11:01
robot$4 FPRS; EPO; JPO;
DERWENT;
IBM_TDB
837 40 ((underwater or pool) adj clean$3) §US-PGPUB; OR OFF 2017/11/02
with filter$3 with sensor$1 with USPAT; USOCR; 11:35
(camera$1 or imager$1 or CCD or {FPRS; EPO; JPC;
CMOS) DERWENT;
IBM_TDB
S38 2 ((underwater or pool) adj clean$3) {jUS-PGPUB; OR OFF 2017/11/02
same filter$3 same sensor$1 same {{USPAT; USOCR; 11:36
(camera$1 or imager$1 or CCD or {FPRS; EPO; JPC;
CMOS) DERWENT;
IBM_TDB
839 {125 ((underwater or pool) adj clean$3) {US-PGPUB; OR OFF 2017/11/02
same filter$3 same sensor$1 USPAT; USOCR; 11:36
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
40 45 ((underwater or pool) adj clean$3) §US-PGPUB; OR OFF 2017/11/02
same filter$3 same(camera$1 or {USPAT; USOCR; 11:36
imager$1 or CCD or CMOS) FPRS; EPO; JPO;
DERWENT;
IBM_TDB
$41 42 filter$3 with (camera$1 or US-PGPUB; CR OFF 2017/11/02
imager$1 or CMOS or CCD) with USPAT; USOCR; 17:50
clean$3 near4 (pool or FPRS; EPO; JPO;
underwater) DERWENT;
IBM_TDB
A2 H0 reclean$3 near4 pool near4 US-PGPUB; OR OFF 2017/11/02
surface$1 with (cleanliness or USPAT; USOCR; 17:57
cleansing or cleanse or clean) FPRS; EPO; JPO;
near4 threshold$1 DERWENT;
IBM_TDB
A3 16 sensor$1 with (cleanliness or US-PGPUB; OR OFF 2017/11/02
cleansing or cleanse or clean) with {USPAT; USOCR,; 17:59
(pool or underwater) near2 FPRS; EPO; JPO;
cleaner DERWENT;
IBM_TDB
$44 149 (direct$3 or guid$3) near4 US-PGPUB; CR OFF 2017/11/02
(movement or motion) near8 (pool {{USPAT; USOCR; 18:00
or underwater) near2 cleaner FPRS; EPO; JPO;
DERWENT;
IBM_TDB
45 43 (direct$3 or guid$3) near4 US-PGPUB; CR OFF 2017/11/02
(movement or motion) near8 (pool{jUSPAT; USOCR,; 18:00
or underwater) near2 cleaner with {jFPRS; EPO; JPG;
(threshold or value or limit) DERWENT;
IBM_TDB
$46 40 (imager$1 or camera$1) with US-PGPUB; OR OFF 2017/11/02
sensor$1 with (guid$3 or direct$3) i{{USPAT; USOCR; 18:02
near2 ((pool or underwater) near2 iFPRS; EPO; JPO;
cleaner) DERWENT;
IBM_TDB
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S47 {12 (imager$1 or camera$1) with US-PGPUB; CR OFF 2017/11/02
sensor$1 same (guid$3 or USPAT; USOCR; 18:02
direct$3) near2 ((pool or FPRS; EPO; JPO;
underwater) near?2 cleaner) DERWENT;
IBM_TDB

A8 {7 (imager$1 or camera$1) with US-PGPUB; CR OFF 2017/11/02
sensor$1 and (guid$3 or direct$3) {USPAT; USOCR; 18:02
near2 ((pool or underwater) near2 :{FPRS; EPO; JPO;
cleaner) DERWENT;
IBM_TDB

$49 #208 348/114.ccls. US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

S50 0 A4 and 49 US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

S51 43081 {E04H4/1654.cpc. US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

Sh2 §125 A4 and SH1 US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

S53 {7864 {H04N5/23203.cpc. US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

Sh4 i1 A4 and S53 US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

S55 20113 {H04N7/18.cpc. US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

SH6 i1 A4 and S55 US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

S57 #8045 H04N2005/2255.cpc. US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB

SH8 i1 A4 and S57 US-PGPUB; OR OFF 2017/11/02
USPAT; USCCR; 18:03
FPRS; EPO; JPO;
DERWENT;

[BM _TDB
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1559 {159 (direct$3 or guid$3) near4 US-PGPUB; CR OFF 2017/11/02
(movement or motion) with (pool {USPAT; USOCR; 18:03
or underwater) near2 cleaner FPRS; EPO; JPO;
DERWENT;
IBM_TDB
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 6686

SERIAL NUMBER
15/207,065

FILING or 371(c)
DATE
07/11/2016
RULE

CLASS
348

GROUP ART UNIT
2488

ATTORNEY DOCKET
NO.

214,790

APPLICANTS

INVENTORS

07/25/2016

AQUA PRODUCTS, INC., Cedar Grove, NJ;

Kameshwar Durvasula, Garfield, NJ;
William Londono Correa, Bloomfield, NJ;

** CONTINUING DATA *+*+essssmiimiinbiohbikins
This application is a CON of 13/545,918 07/10/2012 PAT 9388595

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Foreign Priority claimed

Verified and
Acknowledged

D Yes QNO

35 USC 119(a-d) conditions met D Yes D No
/ALLEN C WONG/

Examiner's Signature Initials

D Met after
Allowance

STATE OR
COUNTRY

NJ

DRAWINGS

SHEETS TOTAL

CLAIMS
4 22

INDEPENDENT
CLAIMS

2

ADDRESS

ABELMAN, FRAYNE & SCHWAB
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017

UNITED STATES

TITLE

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A POOL
USING IMAGES FROM A CAMERA

FILING FEE
RECEIVED |No.

1900 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|0 All Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|Q Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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ATTY DOCKET: 209,224

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT DURVASULA, et al. Examiner ; WONG, Allen C.
Sernal No. : 15/207,065 Art Unit ; 2488

Filed ; Fuly 11, 2016 Confumation 6686

For : POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

December 12, 2017

RESPONSE UNDER 37 CFR §1.111
Mail Stop — Amendment
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

In response to the non-final Office Action dated November 6, 2017, please reconsider the

above-identified patent application as follows:
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REMARKS
This Response is intended as a full and complete response to the final Office Action dated

November 6, 2017 In the Office Action, the Examiner states that Claims 1-22 are pending and
stand rejected.
ln view of both the Terminal Disclaimer enclosed herewith and the following discussion,

it is submitted that all of these claims are now in aliowable form.

Diouble Patenting Rejections

1. Claims 1-11 and 15-22

The Examiner has rejected claims 1-11 and 15-22 on the ground of non-statutory
obviousness-type double patenting over claims 1 and 7 of commonly assigned US patent no.
9,388,595 to Durvasula et al. (issued July 12, 2016) in view of commonly assigned US

publication no. 2011/0290707 to Porat.

Claims 12 and 13

B

The Examiner has rejected claims 12 and 13 on the ground of non-statutory obviousness-
type double patenting over claims 1 and 7 of commonly assigned US patent no. 9,388,595 to
Durvasula et al. (issued July 12, 2016) in view of commonly assigned US publication no.

2011/0290707 to Porat and in further view of US patent no. 7,123,746 to Meniere et al .

3. Claim 14

The Examiner has rejected claim 14 on the ground of non-statutory obviousness-type
double patenting over claims 1 and 7 of commonly assigned US patent no. 9,388,595 to
Durvasula et al. (issued July 12, 2016) in view of commonly assigned US publication no.

2011/0290707 to Porat and in further view of publication no. WO 2012/023676 to Hong et al.
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ATTY BOCKET: 214,790
In response, a terminal disclaimer in accordance with 37 C.F.R. 1.321 is submitted
herewith to overcome the non-statutory obvicusness-type double patenting rejections of claims 1-
-22.
in view of the attached terminal disclaimer, it is respectfully submitied that the
aforementioned claims are patentable and in condition for allowance. Withdrawal of the

obviousness-type double patenting rejections of claims 1-22 is respectfully requested.

Examiner’s Commenis on 35 US.C. 8101

On page 7 of the Office Action, the Examiner states that “{c}laims 1-22 appear to
correspond to concepts identified as abstract ideas by the courts. However, the claims include
additional elements that are sufficient to amount to significantly more than the judicial exception
because ...”.

The Applicant thanks the Examiner for commenting that in the Examiner’s opinion, the
claims satisfy the requirements under 35 U S.C. §101. The Applicant does not believe that the
subject matter claimed in any way raises an issue under the judicially created exceptions to 35
U.S.C §101. However, the Applicant concurs that if it were alleged or found that the claims
correspond to concepts identified as abstract ideas, the claims do in fact recite elements that are
sufficient to amount to significantly more than the judicial exception for at least the reasons

stated by the Examiner in the Office Action.

Conclusion

in view of the attached terminal disclaimer and the discussion presented herein, it is
respectfully submitted that the present Amendment responds to all of the issues raised in the Office
Action. Thus, it is submitted that all of the claims are in condition for alowance. Accordingly,
reconsideration of this application and its prompt passage to issue are earnestly solicited.

If, however, the Examiner believes that there are any unresolved issues in any of the claims
now pending in the application, we respectfully request that the Examiner telephone Steven M.
Hertzberg at (212) 885-9223 so that appropriate arrangements can be made for resolving such

1gsues as expeditionsly as possible.
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ATTY DOCRET: 214,790
The Commissioner is hereby authorized to charge the fee for the attached terminal

disclaimer any additional fees, or to credit any overpayment, due by reason of this Response to

Deposit Account No. 01-0035.

All correspondence should continue to be directed to the address below.

Respectfully submitted,

[Steven M. Hertzberg/
Steven M. Hertzberg
Reg. No. 41,834
Attorney for Applicant

ABELMAN, FRAYNE & SCHWAB
666 Third Avenue, 10th Floor

New York, NY 10017

Tel. (212) 949-9022

(212)949-9022

Customer No. 38,137
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ATTY DOCKET: 209,224

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT DURVASULA, et al. Examiner ; WONG, Allen C.
Sernal No. : 15/207,065 Art Unit ; 2488

Filed ; Fuly 11, 2016 Confumation 6686

For : POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

December 12, 2017

RESPONSE UNDER 37 CFR §1.111
Mail Stop — Amendment
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

In response to the non-final Office Action dated November 6, 2017, please reconsider the

above-identified patent application as follows:
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ATTY DOCKET: 214,79¢

REMARKS
This Response is intended as a full and complete response to the final Office Action dated

November 6, 2017 In the Office Action, the Examiner states that Claims 1-22 are pending and
stand rejected.
ln view of both the Terminal Disclaimer enclosed herewith and the following discussion,

it is submitted that all of these claims are now in aliowable form.

Diouble Patenting Rejections

1. Claims 1-11 and 15-22

The Examiner has rejected claims 1-11 and 15-22 on the ground of non-statutory
obviousness-type double patenting over claims 1 and 7 of commonly assigned US patent no.
9,388,595 to Durvasula et al. (issued July 12, 2016) in view of commonly assigned US

publication no. 2011/0290707 to Porat.

Claims 12 and 13

B

The Examiner has rejected claims 12 and 13 on the ground of non-statutory obviousness-
type double patenting over claims 1 and 7 of commonly assigned US patent no. 9,388,595 to
Durvasula et al. (issued July 12, 2016) in view of commonly assigned US publication no.

2011/0290707 to Porat and in further view of US patent no. 7,123,746 to Meniere et al .

3. Claim 14

The Examiner has rejected claim 14 on the ground of non-statutory obviousness-type
double patenting over claims 1 and 7 of commonly assigned US patent no. 9,388,595 to
Durvasula et al. (issued July 12, 2016) in view of commonly assigned US publication no.

2011/0290707 to Porat and in further view of publication no. WO 2012/023676 to Hong et al.
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ATTY BOCKET: 214,790
In response, a terminal disclaimer in accordance with 37 C.F.R. 1.321 is submitted
herewith to overcome the non-statutory obvicusness-type double patenting rejections of claims 1-
-22.
in view of the attached terminal disclaimer, it is respectfully submitied that the
aforementioned claims are patentable and in condition for allowance. Withdrawal of the

obviousness-type double patenting rejections of claims 1-22 is respectfully requested.

Examiner’s Commenis on 35 US.C. 8101

On page 7 of the Office Action, the Examiner states that “{c}laims 1-22 appear to
correspond to concepts identified as abstract ideas by the courts. However, the claims include
additional elements that are sufficient to amount to significantly more than the judicial exception
because ...”.

The Applicant thanks the Examiner for commenting that in the Examiner’s opinion, the
claims satisfy the requirements under 35 U S.C. §101. The Applicant does not believe that the
subject matter claimed in any way raises an issue under the judicially created exceptions to 35
U.S.C §101. However, the Applicant concurs that if it were alleged or found that the claims
correspond to concepts identified as abstract ideas, the claims do in fact recite elements that are
sufficient to amount to significantly more than the judicial exception for at least the reasons

stated by the Examiner in the Office Action.

Conclusion

in view of the attached terminal disclaimer and the discussion presented herein, it is
respectfully submitted that the present Amendment responds to all of the issues raised in the Office
Action. Thus, it is submitted that all of the claims are in condition for alowance. Accordingly,
reconsideration of this application and its prompt passage to issue are earnestly solicited.

If, however, the Examiner believes that there are any unresolved issues in any of the claims
now pending in the application, we respectfully request that the Examiner telephone Steven M.
Hertzberg at (212) 885-9223 so that appropriate arrangements can be made for resolving such

1gsues as expeditionsly as possible.
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ATTY DOCRET: 214,790
The Commissioner is hereby authorized to charge the fee for the attached terminal

disclaimer any additional fees, or to credit any overpayment, due by reason of this Response to

Deposit Account No. 01-0035.

All correspondence should continue to be directed to the address below.

Respectfully submitted,

[Steven M. Hertzberg/
Steven M. Hertzberg
Reg. No. 41,834
Attorney for Applicant

ABELMAN, FRAYNE & SCHWAB
666 Third Avenue, 10th Floor

New York, NY 10017

Tel. (212) 949-9022

(212)949-9022

Customer No. 38,137
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PTO/AIA/26 (04-14)

Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 214,790

In re Application of. DURVASULA, Kameshwar
Application No.: 15/207,065

Filed: July 11, 2016

For- POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A POOL USING IMAGES FROM A
CAMERA

The applicant, _Aqua Products. Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 9.388.595 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._41,834

/Steven M. Hertzberg/ December 12, 2017
Signature Date

Steven M. Hertzberg
Typed or printed name

Attorney (212) 949-9022
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

15207065

Filing Date:

11-Jul-2016

Title of Invention:

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN

SURFACES OF A POOL USING IMAGES FROM A CAMERA

First Named Inventor/Applicant Name:

Kameshwar Durvasula

Filer: Steven M. Hertzberg/Steven Ortiz
Attorney Docket Number: 214,790
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Total in USD ($) 160

Patent Owner Zodiac Pool Systems LLC
Exhibit 2028 - Page 150 of 187




Electronic Acknowledgement Receipt

EFS ID: 31196615
Application Number: 15207065
International Application Number:
Confirmation Number: 6686

Title of Invention:

POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN
SURFACES OF A POOL USING IMAGES FROM A CAMERA

First Named Inventor/Applicant Name:

Kameshwar Durvasula

Customer Number:

38137

Filer:

Steven M. Hertzberg/Steven Ortiz

Filer Authorized By:

Steven M. Hertzberg

Attorney Docket Number: 214,790
Receipt Date: 12-DEC-2017
Filing Date: 11-JUL-2016

Time Stamp: 10:43:28

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $160

RAM confirmation Number

121217INTEFSW00010671010035

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
101892
1 Amendment’\jReq#.RecloRnﬁlderat|on—After 214790_Response-12-12-17.pdf no 4
on-rina eJeCt befb923b498741730c0f13051c4a0de99el
b4331
Warnings:
Information:
160497
2 Terminal Disclaimer Filed 214790_Term|3?I_D|scIa|mer. no 2
p fd7aafbd79c7efde9e50561addSeelallble
Warnings:
Information:
30651
3 Fee Worksheet (SB06) fee-info.pdf no 2
elaae19e24bbec0c89293e419c7d00b3563]
Warnings:
Information:
Total Files Size (in bytes): 293040

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number Application/Control No. Qpplicar]t(st)_/Patent under
LT
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 12 December,
2017

This patent is subject
to a Terminal

Disclaimer

Approved/Disapproved by:

CHARRISSA BROWN

Technology Center: PLRC
Telephone: (571)272-1558

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
38137 7590 02/23/2018
ABELMAN, FRAYNE & SCHWAB WONG, ALLEN C
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017 | ART UNIT PAPERNUMBER |
2488
DATE MAILED: 02/23/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/207,065 07/11/2016 Kameshwar Durvasula 214,790 6686

TITLE OF INVENTION: POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A POOL USING IMAGES
FROM A CAMERA

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/23/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

38137 7590 02/23/2018
ABELMAN, FRAYNE & SCHWAB
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/207,065 07/11/2016 Kameshwar Durvasula 214,790 6686
TITLE OF INVENTION: POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY CLEAN SURFACES OF A POOL USING IMAGES
FROM A CAMERA
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/23/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WONG, ALLEN C 2488 348-114000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

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

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/207,065 07/11/2016 Kameshwar Durvasula 214,790 6686
38137 7590 02/23/2018 | EXAMINER |
ABELMAN, FRAYNE & SCHWAB WONG, ALLEN C
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017 | ART UNIT PAPER NUMBER |

2488

DATE MAILED: 02/23/2018

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation,
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Application No. Applicant(s)
15/207,065 DURVASULA ET AL.
. oy [ i AlA (First Inventor to File)
Notice of Allowability /'iﬁg‘;j"\?\; ONG 2;‘83“" Statue
No

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

1. X This communication is responsive to amendment filed 12/12/17.
OaAa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-22. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a)[dJ Al b)[Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. ] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/ALLEN WONG/
Primary Examiner, Art Unit 2488

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20180212
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Application/Control Number: 15/207,065 Page 2
Art Unit: 2488

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent provisions.
Examiner’s Comment on 35 USC § 101
Claims 1-22 appear to correspond to concepts identified as abstract ideas by the courts. However, the
claim(s) include additional elements that are sufficient to amount to significantly more than the judicial
exception because the claimed invention recites claim limitation “a controller, in electronic
communication with the at least one camera, to determine a cleanliness characteristic of the pool
surface on which the cleaner has passed based on the camera imagery and generate a control signal to
direct movement of the cleaner based on the cleanliness characteristic of the pool surface, wherein the
control signal directs movement of the cleaner to reclean a portion of the pool surface where the
cleanliness characteristic fails to satisfy a predefined threshold” of claim 1, and “a controller in electronic
communication with the at least one camera and the at least one sensor to a generate a control signal to
direct movement of the cleaner based on the cleanliness characteristic of the pool surface; and wherein
the control signal directs movement of the cleaner to reclean a portion of the pool surface where the

cleanliness characteristic fails to satisfy a predefined threshold” of claim 16.

Allowable Subject Matter

Claims 1-22 are allowed.

The following is an examiner’'s statement of reasons for allowance: the present invention pertains
to pool cleaning system for cleaning debris inside submerged surfaces of swimming pools.

With regards to claim 1, Porat (US 2011/0290707) discloses a pool cleaning system for cleaning
debris from a submerged surface of a swimming pool (fig.1) comprising:

a self-propelled pool cleaner having rotatably-mounted supports for supporting and guiding the
cleaner on the pool surface (paragraph 78);

a filter configured to retain the debris collected from the submerged surface of the swimming pool

(paragraph 78, In.8-11);
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an electric motor for enabling the rotation of the rotatably-mounted supports on the pool surface
(paragraph 78, In.8-11).
Meniere (US 7,362,351) discloses at least one camera to capture imagery of the pool surface
(col.6, In.21-30), a controller, in electronic communication with the at least one camera (col.14, In.52-58).
The prior art, either singularly or in combination, does not disclose the limitation “a controller, in
electronic communication with the at least one camera, to determine a cleanliness characteristic of the
pool surface on which the cleaner has passed based on the camera imagery and generate a control
signal to direct movement of the cleaner based on the cleanliness characteristic of the pool surface,
wherein the control signal directs movement of the cleaner to reclean a portion of the pool surface where
the cleanliness characteristic fails to satisfy a predefined threshold”.
Thus, the prior art does not disclose the aforementioned limitation used in combination with all of
the other limitations of claim 1.
With regards to claim 16, Porat (US 2011/0290707) discloses a pool cleaning system for cleaning
debris from a submerged surface of a swimming pool (fig.1) comprising:
a self-propelled pool cleaner having rotatably-mounted supports for supporting and guiding the
cleaner on the pool surface (paragraph 78);
an electric motor for enabling the rotation of the rotatably-mounted supports on the pool surface
(paragraph 78, In.8-11);
a filter configured to retain the debris collected from the submerged surface of the swimming pool
(paragraph 78, In.8-11).
Meniere (US 7,362,351) discloses at least one camera to capture imagery of the pool surface
(col.6, In.21-30), a controller in electronic communication with the at least one camera (col.14, In.52-58).
The prior art, either singularly or in combination, does not disclose the limitations “at least one
sensor to detect a cleanliness characteristic of the pool surface on which the cleaner has passed” and “a
controller in electronic communication with the at least one camera and the at least one sensor to a

generate a control signal to direct movement of the cleaner based on the cleanliness characteristic of
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the pool surface; and wherein the control signal directs movement of the cleaner to reclean a portion of
the pool surface where the cleanliness characteristic fails to satisfy a predefined threshold”.
Thus, the prior art does not disclose the aforementioned limitations used in combination with all of

the other limitations of claim 16.

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

Terminal Disclaimer

The terminal disclaimer filed on 12/12/17 disclaiming the terminal portion of any patent granted on
this application which would extend beyond the expiration date of the full statutory term of US Patent
Number 9,388,595 has been reviewed and is accepted. The terminal disclaimer has been recorded.

Contact Information

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ALLEN WONG whose telephone number is (571)272-7341. The examiner can normally be
reached on Flex Monday to Thursday 9am-7pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
SATH PERUNGAVOOR can be reached on (571) 272-7455. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
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at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ALLEN WONG/
Primary Examiner, Art Unit 2488
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 15207065

Applicant : Durvasula
Filing Date : 07/11/2016
Date Mailed : 03/02/2018

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Chris Harmon/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 15207065

[]

(<] []

IDENTIFICATION OF SPECIFICATION/DRAWING INCONSISTENCIES

On Page of the specification there is a brief description of FIG. , but the drawings filed do not include a
drawing with that designation. Applicant must respond either by supplying the omitted drawing or by
amending the specification to remove all references to that drawing.

The drawings filed include FIG. , but the specification's brief description of the drawings does not
describe a drawing with that designation. Applicant must respond either by amending the specification to
add a brief description of that drawing or by correcting the drawings to remove the drawing in question.

In the utility application, drawings are present in the application and are referred to in the detailed
description of the invention, but the specification does not contain a brief description of the several views
as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

The design application does not contain a description of the figure or figures of the drawing as required
by 37 CFR 1.153(a) and 37 CFR 1.154(b)(4).

In the plant application, the specification does not contain a brief description of the drawing as required
by 37 CFR 1.163(c)(8).

Page of the specification refers to FIG. , but no drawing with that designation is described in the brief
description of the drawings and no drawing with that designation is present in the application. Applicant
must respond either by amending the specification to remove all references to that drawing, or by
supplying that drawing and amending the specification to add a brief description of it.

In the reissue application, FIG. , is labeled as “New” but is not described in the reissue specification’s

brief description of the drawings. Applicant must respond by amending the reissue specification’s brief
description of the drawings to add a brief description of the new drawing.

OTHER:

COMMENTS:
Fig. 2 is duplicated in the Brief Description of the Drawings.
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ATTY DOCKET: 214,79¢

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT DURVASULA, et al, Examiner ; WONG, Allen C.
Serial No. ; 15/207,065 Art Unit ; 2488

Filed : July 11, 2016 Confirmation : 6680

For : POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

May 26, 2018

AMENDMENT UNDER 37 CFR §1.312

Mail Stop — Issue Fee
Comumnissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Subsequent to the Notice of Allowance dated February 23, 2018 and 1n response to the
Notice to File Corrected Application Papers dated March 2, 2018, please amend and reconsider

the above-identified patent application as follows:

Amendments to the Specification begin on page 2; and

Remarks begin on page 4 of this document.
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In the Specification:

Please delete paragraph G035 of the specification of publication no. 2016/0319559 as set

Jorth below, in its entivety, and in accordance with 37 CF R ¢ 1121(8)(1)(iv).

{05] FIG 2 is a schematic tHustration . the pool cleaning system of FIG. 1.

Please replace paragraph 0024 of the specification (as set forth in the corresponding US

publication no. 2016/031955) with the amended paragraph below as follows:

(8629} In another implementation, vehicle 30 may cover or travel across surfaces of pool 22 in
gither a random fashion or according 1o an automated pool coverage algonthm or pool coverage
patiern stored in a memory associated with vehicle 30 or controller 42 In such an
tmpiementation, controlier 42 utilizes stgnals from cameras 32 to verify that all of the surfaces
of pool 22 have been cleaned, that no spots have been missed. Upon identifying a missed spot,
of surfaces 20, 28, According to one example, controlier 42 not only uses signals from camera
32 o determine whether any portions of surfaces 26, 2¥ have been missed entirely, but to also
determine whether any portions of surfaces 26,28 have been cleaned, but not to a satisfactory
degree or extent. In such circumsiances, controller 42 uses signals from careras 32 1o steer
vehicle 34 such areas o re-clean such portions until such portions have been satisfactonly

cleaned such that the portions have a cleanliness characteristic satisfying a predefined threshold.
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Please replace paragraph 0033 of the specification {as set forth in the corresponding US

publication no. 2016/031955) with the amended paragraph below as follows:

{8833} FIG 4 schematically iustrates pool cleaning systenm 420, another particular
inpiementation of pool cleaning system 20, Pool cleaning systom 420 15 simlar to putbpool
cleaning system 120 except that pool cleaning systern 420 additionally comprises a portable
electronic device 404, Those remaining components of pool cleaning system 420 which

correspond 1o components of poo! cleaning system 120 are numbered similarly.
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REMARKS

This Amendment is intended as a full and complete response to the Notice to File
Corrected Application Papers dated March 2, 2018, In the Notice, the Publication Branch states
that paragraphs 004 and 005 of the specification are duplicates of each other. The Applicant
acknowledges the inadvertent duplicity of the paragraphs and, by this Amendment, paragraph

005 is deleted in its entirety.

In addition, paragraphs 0029 and 0033 of the application, as set forth in publication no.
2016/0319559, have been amended to correct minor typographical errors. No new subject matter

has been added to the application.

In view of the Amendment to the specification, it is submitted that the application 18 now

in condition for allowance.

Conclusion

In view of the above amendment and the discussion presented herein, it is respectfully
submitted that the present Amendment responds to all of the issues raised in the Notice to File
Corrected Application Papers. Thus, it is submitied that the application is in condition for
allowance. Accordingly, reconsideration of this application and 1ts prompt passage to issue are

earnestly solicited.

It the Examiner believes that there are any issues regarding this application that have not
been completely addressed by this response, it is respectfully requested that the Examiner
telephone the Applicant’s representative, Steven M. Hertzberg, at (212) 885-9223 so that

appropriate arrangements can be made for resolving such issues as expeditiously as possible.

It is submitted that no official fees are due by this submission. However, the
Commissioner is hereby authorized to charge any fees, or to credit any overpayment, due by

reason of this 1.312 Amendment to Deposit Account No. 01-0035.

4
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Respectfully submitted,

/Steven M. Hertzberg/
Steven M. Hertzberg
Reg. No. 41,834, Attorney for Applicant

ABELMAN, FRAYNE & SCHWAB
666 Third Avenue, 10th Floor

New York, NY 10017

Direct Tel. (212) 885-9223
Customer No. 38,137

L
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Response to Rule 312 Communication

Application No.

Applicant(s)

15/207,065 DURVASULA ET AL.
Examiner Art Unit
ALLEN WONG 2488

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. [X] The amendment filed on 26 April 2018 under 37 CFR 1.312 has been considered, and has been:

a)[] entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[d disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and

the required fee to withdraw the application from issue.

d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

/ALLEN WONG/
Primary Examiner, Art Unit 2488

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20180502
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Receipt date: 04/26/2018 15/207,065 — GAU: 2488

ATTY DOCKET: 214,796

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT DURVASULA, et al. Examiner ; WONG, Allen C.
Serial No. ; 15/207,065 Art Unit ; 2488

Filed : July 11, 20106 Confirmation : 6680

For ; POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY

CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA

May 26, 2018

AMENDMENT UNDER 37 CFR §1.312

Mail Stop — Issue Fee

Comnissioner for Patents OK TO ENTER: /A.W./
P.O. Box 1450

Alexandria, VA 22313-1450 05/02/2018
Cominissioner;

Subsequent to the Notice of Allowance dated February 23, 2018 and 1n response to the
Notice to File Corrected Application Papers dated March 2, 2018, please amend and reconsider

the above-identified patent application as follows:

Amendments to the Specification begin on page 2; and

Remarks begin on page 4 of this document.
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First Named Inventor/Applicant Name:
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Filer: Steven M. Hertzberg/Steven Ortiz
Attorney Docket Number: 214,790
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
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Basic Filing:

Pages:

Claims:
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Petition:
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Post-Allowance-and-Post-Issuance:

Patent Owner Zodiac Pool Systems LLC
Exhibit 2028 - Page 183 of 187
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International Application Number:
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SURFACES OF A POOL USING IMAGES FROM A CAMERA
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Filer:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
131372
1 Issue Fee Payment (PTO-85B) 214790_lssueFee.pdf no 1
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/207,065 06/12/2018 9995051 214,790 6686
38137 7590 05/23/2018

ABELMAN, FRAYNE & SCHWAB
666 THIRD AVENUE, 10TH FLOOR
NEW YORK, NY 10017

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 47 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Kameshwar Durvasula, Garfield, NJ;
AQUA PRODUCTS, INC., Cedar Grove, NJ;
William Londono Correa, Bloomfield, NJ;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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