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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 13i545,918, filed July10, 2012, the contents of\vhich are incorporated 

by reference herein in its entirety. 

BACKGROUND 

[002] Manua11y cleaning the floor and sides of a swimrning pool may be a tedious and 

time-consuming task. As a result, automated robotic pool cleaners have been developed. 

However, controlling and monitming such automated robotic pool cleaners to insure that all 

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

BRIEF DESCRIPTION OF THE DRA 'WINGS 

[003] 

[004] 

FIG. 1 is a schematic illustration of an example pool cleaning system. 

FIG. 2 is a schematic illustration of an implementation of the pool deaning 

system of FIG. 1. 

[005] FIG. 2 is a schematic illustration of an implementation of the pool deaning 

system of FIG. 1. 

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

systern of FIG. 1. 

[007] FIG. 4 is a schernatic illustration of an irnplementation of the pool deaning 

system of FIG. 1. 

[008] FIG. 5 is a schematic illustration of an implernentation of the pool cleaning 

system of FIG. 1. 

[009] FIG. 6 is a flow diagram of an exarnple rnethod that may be carried out with the 

pool cleaning system of FIG. 2-5. 

[0010] 

[0011] 

depiction. 

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

FIG. 8 is a plan view of another example display with an example graphical 
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[0012] FIG. 9 is a schematic illustration of an implementation of the pool cleaning 

systern of FIG. 1 with an exarnple pool deaning 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. 1 schematicaHy illustrates an example pool deaning system 20. As 

schematically shown by FIG. 1, pool cleaning system 20 is adapted to clean submerged smfaces 

of a pool 22 containing a liquid 24. In particular, pool deaning system 20 is adapted 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 deaning 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 deaning 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 

liquid circulation systern and a filter to draw debris, such as bacterial growth or plant growth, 

from such pool surfaces, ,vherein the drawn liquid containing such residue or foreign matter is 

filtered 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 

separated debris may be subsequently removed using the existing liquid filtering system of 

pool 22. 

[0016] To assist in the loosening of deb1is, in one implementation, vehicle 30may 

additiona11y include a chernical dispenser to closely apply pool deaning 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 rnembers, such as active (driven) or 

passive (undriven or idling) brushes, to assist in the rernoval of residue or foreign matter from 

such pool surfaces. In yet another implementation, vehicle 30 may additionally or alternatively 

include liquid 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 
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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 include the 

scrubbing members used to clean the surfaces. In one implementation vehicle 30 may also 

alternatively be propelled by means of the vacuum or liquid jets. The vacuum or liquid jets used 

for such propulsion nozzle facilitate loosening of debris for co11ection by vehicle 30. In other 

implementations, vehicle 30 may include other propulsion mechanisms. 

[0018] Cameras 32 cornprise devices configured to capture video or time lapse irnages of 

pool 22. In the example illustrated, cameras 32 are mounted on structures external to pool 22. In 

other words, cameras 32 ,ire not submerged. In other irnplementations, cameras 32 may 

alternatively be mounted to vehicle 30. In the example illustrated, cameras 32 capture movement 

of vehicle 30 while vehicle 30 is submerged within pool 22. In other implementations, 

carneras 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 pmi. of a 

security system that detects when a person belmv 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. 

Identification 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 rnay be 

achieved with software of controller 42 which includes facial recognition or other identification 

programmmg. 

[0020] Because pool cleaning system 20 utilizes pm-existing cameras 32provided as part 

of a security system or shares the use of cameras 32with such a home or poo] 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 rnodifications 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. Execution of the sequences of instructions causes the 

processing unit to perform steps such as generating control signals. The instructions 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 to 

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 

contro Her is not limited to any specific combination of hardware circuitry and soft ware, nor to 

any particular source for the instructions executed by the processing unit. 

[0022] In one 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 ,irea 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 rnanner, 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 to reduce complexity and cost of system 20. 

[0024] In another implementation, vehicle 30 may cover or travel across surfaces of 

pool 22 in either 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 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, 
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controller 42 utilizes signals from camera 32 to steer vehicle 32 cover such missed portions of 

surfaces 26, 28. According to one exarnple, contro1ler 42 not only uses signals frorn carnera 32 to 

determine ,vhether 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 to 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 deaning system 120, the particular example 

of pool cleaning system 20described above. Pool deaning system 120 is similar to pool deaning 

system 20 except that pool deaning system120 additionally comprises dry station 46 and 

display 50. Those remaining components of pool cleaning systeml 20 which correspond to 

components of pool cleaning system 20 are numbered sirnilarly. 

[0026] Dry station 46 comprises a station in communication with vehicle 30 and 

cameras 32 outside of pool 22. Dry station46 incorporates controller 42. In one implementation, 

dry station 46 communicates with vehicle 30 in a wired fashion. In such an implementation, dry 

station 46 frni.her provides electrical power to vehicle 30 in a wired fashion. 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 incor1)orated as part of dry station 46. In 

another implementation, display 50 may be provided on a portable electronic device, a computer, 

a television and the like. Display 50 is utilized by pool deaning systeml 20 to present 

information regmding the deaning of pool 22 to facilitate control of vehicle 30 by controller 42. 

In one implementation, display 50 is utilized by pool deaning systern 120 and a controller 42 to 

present a graphical depiction of those portions of surfaces 26, 28 of pool 22 have not been 

satisfactorily deaned so as to satisfy 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 comrnands causing contro11er 42 to generate control signals using 
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signals from camera 32 to steer vehicle30 back to such identified portions ,vhere such pmtions 

may be deaned at the same or elevated deaning aggressiveness settings. 

[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 rnay 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 deaning system 20. Pool deaning system 220 is similar to pool cleaning 

system 20 except that pool cleaning system 220additionally cornprises dry station 246, 

display 50, and remote server 254. Those remaining components of pool deaning 

system 220 which correspond to components 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 inte1face 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 network, such as the Internet. For 

example, in one implementation, dry station 246 may incorporate a modem. In one 

implementation, dry station 246 may comrnunicate 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 modern which comrnunicates across a network 260. The exarnple 

illustrated, dry station 246 further provides part of vehicle 30across a wired cable or wired 

connection. Display 50 is 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 from cameras 32 are transmitted across dry 

station 246 across network 260 to controller 42 of remote server 254. Based upon such signals 

from cameras 32, contro1ler 42 generates control signals which are transmitted back across 

network 260and through dry station 246 to vehicle 30 to steer vehicle 30. 

6 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2028 - Page 14 of 187



Docket No. 214,790 

[0032] As shown by FIG. 3, remote server 254 and net\vork 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 254 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 particular 

implementation of pool cleaning sys tern 20. Pool cleaning system 420 is simihir to pu11 cleaning 

system 120 except that pool cleaning system 420additionally comprises a portable electronic 

device 464. Those remaining cornponents of pool deaning system 420which correspond to 

components of pool cleaning system 120 are numbered similarly. 

[0034] Portable electronic device 464 comprises a portable handheld electronic device in 

communication with controHer 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 cornputer, tablet computer (e.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 controHer 42 to 

generate control signals varying the control of vehicle30. In one implementation, 

input 466 comprise a keyboard. In other implementations, input 466 may cornprise a touchpad, a 

stylus, a microphone with associated speech recognition software or programming, 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 inte1face 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 

liquid crystal display. In other implementations, display 468 may comprise other types of display 

technology such as a light emitting diode display, an organic light ernitting diode display 

(OLED), an electronic ink (e-ink) display or other types of display technology in present use or 

developed in the future. Although systern 420 is illustrated as including controller 422 is 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 transmitted 

across network 260 to controller 42 to adjust operation of vehicle 30. For example, the path or 

route of vehicle 30 may be changed, the aggressiveness of the deaning chemicals or mechanical 

deaning devices rnay be adjusted, the speed at which vehicle 30 traverses surfaces 26, 28 rnay 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 deaning system 20. Pool deaning 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 254 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 frorn 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 ,vhich 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 

cameras 32 to PED 464, wherein such images (described above) are presented on display 468. 

As noted above, PED may fmther receive commands through input 466, wherein such 

commands are transmitted to controller 42 which generates control signals that are ultimately 

transmitted 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 contro11er 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 implementations, 

controller 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 nrnltiple pool cleaning systems 220, 320. Upgrades 

to controller 42and its software are also more easily achieved for all pool cleaning systems 

to 20, 320 and their pools 22, 222being serviced. In one implementation, the supervised deaning, 

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 

carneras 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 from cameras 32 may alternatively be relocated in PED 464. 

[0041] FIG. 6 is a flow diagram illustrating an example method 600 that may be carried 

out by any of systems 120-520. As indicated by step 602, carneras 32 capture images of pool 

cleaning by vehicle 30. As indicated by step 604, controller 42 obtain such signals from 

cameras 32 for the surfaces of pool 22 that have been cleaned. As indicated by step 606, 

controller 42 uses infonnation gathered from the signals from cameras 32 to identify those 

pmiions of surfaces 26, 28 not satisfactorily cleaned------not satisfying a predefined cleanliness 

characteristic or rneasurement threshold. One exarnple 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 dming a pool cleaning session may be automatically 

deemed to not satisfy a predetermined cleanliness characteristic. 

[0042] As indicated by step 608, based upon such determinations, contro1ler 42 generates 

control signals resulting in the presentation of a graphical depiction of those pmtions of 

pool 22 that has not been satisfactorily deaned. Such graphical representations or depictions may 

be presented on display 50 or display 468. FIGS. 7 and 8 illustrate 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 first pmtion 624 representing sides or 

walls 28 of pool 22 and a second portion 626 representing the floor 26 of pool 22. Graphical 

depiction 620 further comprises a rnoving icon 628 representing the current positioning of 

vehicle 30. In one implementation, the path of vehicle 30 may additionally be depicted by 

icon 628slmwn in 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, nmrkings or other various distinctive attributes. 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 attribute of depiction 620. As a result, a person may 

view the current position of vehicle 30, the extent to which pool 22 has been cleaned or covered 

by vehicle 30 and the extent of pool 22 that remains to be cleaned. In the example illustrated, 

depiction620 fmther identifies those portions 638 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 visua1ly 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 satisfy the predefined cleanliness 

characteristic threshold. In some implernentations, different port 638 may have different visual 

attlibutes depending upon different cleaning strategies that may be recommended for the 

different portions 638. For exarnple, controller 42 may determine and recommend a first cleaning 

strategy (a first chemical solution jetted at a first rate and scrubbed at a first rate) with respect to 
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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 attributes presented 

in depiction 620. 

[0044] FIG. 8 illustrates display 468 presenting a graphical depiction 720. Graphical 

depiction 720 comprises a first graphic 622 having a first 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 ornits icon 628 presenting vehicle 30. Like depiction 620, depiction 720graphical1y 

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 deaned to a satisfactory degree. As 

illustrated in FIG. 8, different portions 638 may be visibly distinguished frorn one another 

through color, text or markings indicating either differences in the cleanliness of such 

p01i.ions 638 or indicating different recommended cleaning strategies or approaches that may be 

selected by a person using input 466 ,vhen 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 sorne 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 difft:rent visual attributes for the 

particular portion 638 provided by depiction 720 (or depiction 620). In some implementations, 

input 466 rnay additionally be utilized by a person to prioritize an order in which 

portions 638 me re--cleaned. 

[0046] FIG. 9 illustrates pool cleaning system 820, an example implementation of pool 

cleaning system 20. Pool cleaning system 820 is similar to pool cleaning system 520 except the 

pool deaning system 820 located controller 42 in dry station 246 and includes pool deaning 

vehicle 830, a specific example of vehicle 30. As shown by FIG. 9, in addition to transmitting 

control signals generated by controller 42 to vehicle 830, dry station 246 further transmits power 
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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 cornmunication ]ink by which upgrades to controller 42 may be 

implemented across a wide number of pool cleaning systems and by which infonnation from 

controller 42 is conveyed to 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 ,vith drive and pump motors. 

Vehicle 830 utilizes an internal microprocessor guided drive motor to systematica11y dean 

surfaces of pool 22. As shmvn by FIGS. 9 and 10, vehicle 830 utilizes a toothed track 

drive 900 provide traction and propulsion for 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 comers where brushes 902 may not be able to reach. 

The loosened dilt and debris is vacuumed through off-center vacuum ports 906 which passes the 

vacuumed deblis through internally house filter bag. In the example illustrated, 

vehicle 830 further comprises ro11ers 908 which inhibit vehicle 830 from becoming irnpeded or 

stuck on raised drains or pop--up heads. Although illustrated as being employed ,vith system 820, 

vehicle 830 may a]so 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 example, 

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 is relatively complex, not an changes in the technology are foreseeable. The 

present disclosure described with reference to the example embodiments and set forth 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 elernent also encompass a 

plurality of such particular elements. 
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\Vhat is claimed is: 

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

compnsmg: 

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 surf ace 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 surf ace; 

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. 
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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 
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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 

compnsmg: 

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 surf ace of the 

swimming pool; 

at least one camera to capture imagery of the pool surf ace; 

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. 
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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. 
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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 surf ace;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. 
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d7d1 

Warnings: 

Information: 

69076 

2 Specification 214790_Specification.pdf no 17 
a61 f632391f028Sdb4c91 c3c438a5b 1 0662!: 

61b3 

Warnings: 

Information: 

164014 

3 
Drawings-only black and white line 

214790_Drawings.pdf no 4 
drawings 

4ff1 e526Sc3177cef0f9cc1 d2edeb0df9f1f82 
ee 

Warnings: 

Information: 

38674 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
11cddebb1371ffae7ff009178bc883324629 

52a7 

Warnings: 

Information: 

Total Files Size (in bytes) 2107809 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION 
NUMBER 

15/207,065 

38137 

FILING or 
37l(c)DATE 

07/11/2016 

GRPART 

UNIT 

3723 

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

FIL FEE REC'D 

1900 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

214,790 22 2 
CONFIRMATION NO. 6686 

FILING RECEIPT 

1111111111111111111111 m~mmmmui~~i~, 11111111111111111111111 

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 

lnventor(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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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 I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 22 minus 20= 2 (37 CFR 1.16(i)) 
OR X 80 = 160 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1760 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 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 "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If 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 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/207,065 07/11/2016 

38137 

Kameshwar Durvasula 214,790 

CONFIRMATION NO. 6686 
INFORMAL NOTICE 

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

11111111111111111 lllll ll]~!l]!~l!~l!~H!ljl~~IH] 111111111111111 IIII IIII 

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 

/dmnguyen/ 

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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 07/31/2012. 0MB 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 0MB control number. 

Application Number 15207065 

Filing Date 2016-07-11 

INFORMATION DISCLOSURE First Named Inventor lt<ameshwar DURVASULA 
STATEMENT BY APPLICANT 

Art Unit ITBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 1214,790 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p205174 A h993-04-27 Silverman et al. 

2 p435031 A h995-07-25 Minami etal. 

3 p507058 A h996-04-16 Minami etal. 

4 p613261 A h997-03-25 Kawakami et al. 

5 p886630 A h999-03-23 Menoud 

6 ~123746 B2 Roo6-10-11 Meniere et al. 

7 ~362351 B2 R008-04-22 Meniere et al. 

8 ~398138 B2 R008-07-08 Emery et al. 
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Application Number 15207065 

Filing Date 2016-07-11 

INFORMATION DISCLOSURE First Named Inventor I Kameshwar DURVASULA 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 214,790 

9 ~993600 B2 t/011-08-09 Doyle et al. 

10 8007653 B2 Q011-08-30 Porat 

11 8043070 B2 t/011-10-25 Stiles, Jr. et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20020097322 A1 t/002-07-25 Monroe et al. 

2 20040025268 A1 Q004-02-12 Porat 

3 20040040581 A1 t/004-03-04 Bruwer 

4 20070094817 A1 Q007-05-03 Stoltz et al. 

5 20100299016 A1 t/010-11-25 Benzler et al. 

6 20110091329 A1 Q011-04-21 Stiles, Jr. et al. 
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Application Number 15207065 

Filing Date 2016-07-11 

INFORMATION DISCLOSURE First Named Inventor I Kameshwar DURVASULA 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 214,790 

7 20110301752 A1 t/011-12-08 rinezilber 

8 20130151061 A1 Q013-06-13 Hong 

9 20130269097 A1 t/013-10-17 l\lammari 

10 20140009748 A1 Q014-01-09 eonessa et al. 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 101139007 ~N A 2008-03-00 

2 )687964 EP A1 1995-12-00 

3 )811432 l=P A2 1997-12-00 

4 S6162905 UP A 1986-03-00 

5 ]004019295 wo A1 2004-03-00 
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Application Number 15207065 

Filing Date 2016-07-11 
INFORMATION DISCLOSURE First Named Inventor I Kameshwar DURVASULA 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 214,790 

6 )009031361 WO A1 2009-12-00 

7 )012023676 wo A1 2012-02-00 

8 v\/O-2012/023676 WO A1 2012-02-00 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
Spanish 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*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). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 15207065 

Filing Date 2016-07-11 
INFORMATION DISCLOSURE First Named Inventor I Kameshwar DURVASULA 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney 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 

D 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 141,834 

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.S.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.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 the Freedom of Information Act requires disclosure of these records. 

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 inspections 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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Alty Ref.: 214,790 

IN THE UN[TED STATES PATENT AND TRADEMARK OFFICE 

Applicant 

Serial No.; 

Filed: 

Kameshwar DURVASULA et aL 

15/207,065 

July 11, 2016 

Examiner: 

Art Unit 

Conf. No.: 

TBD 

TBD 

6686 

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

INFORIVIATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P. 0. Box 1450 
Akxandria, VA 22313-1450 

Cornrnissi oner: 

Date: August 4, 2016 

This Inforrnation Disclosure Statement (hereinafter sometirnes referred to as "IDS") is submitted in 
accordance with 3 7 CF .R. § § 1.97, L98, and it is requested that the infonnation set forth in this 
staternent and in the listed docurnents be considered during the pendency of the above-identified 
application, and any other application relying on the filing date of the above-identified application 
or cross-referencing it as a related application. 

l. This IDS should be considered, in accordance with 37 C.F.R. §1.97, as it is filed: 

(check one of the boxes opposite A-E) 

[ J A, within three months of the filing date of the above-identified national apphcalion, or 
within three months of the date of entry of the national stage as set forth in 37 C.F.R. § 1.491 in the 
above-identified international application. 

[X J B. before the 1Tiailing date of a first office action on the merits. 

l J C. before the mailing of a first Office Action after the filing of a request for continued 
examination (RCE) under § 1,114. 

[ ] D. after the times set forth in (A), (B) and (C) above, but before the mailing date of 
either a final action under 37 C.F.R. § l. 113 or a notice of allowance under 37 C.F.R. § l.311, and 
the necessary statement pursuant to 37 C.F.R. § I .97(e) appears belm;v (see box "i") or the necessary 
foe is enclosed (set~ box "ii" bdow). 

(check one of the boxes opposite "i'' or "ii" below) 
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[ ] i. ( check the applicable statement) 

[ j l, the undersigned, hereby state that each item of infrmnation 
contained in this Information Disclosure Staternent was cited in a communication from a foreign 
patent office in a counterpmi foreign application not more than three months prior to the fiJing of 
this In:frmnation Disclosure Statement. 

[ J !, the undersigned, hereby state that no item of infrmY1ation in this 
Information Disclosure Statement v>1as cited in a communication from a foreign patent oHice in a 
counte111art foreign application amL to my knowledge after making reasonable inqui1y, was known 
to any individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this 
Infr.m11ation Disclosure Statement 

[] ii. The foe set forth in 37 CJ!.R. § L l 7(p), presently believed to be $180.00, is 
subrnitted with the electronic filing. 

L] E, after tbe times set forth in (A), (B), (C) and (D) above, but before payment of the 
issue fee, since Applicant petitions frff the consideration of this infonnation Disclosure Statement 
by a petition enclosed herewith pursuant to 37 CF.R. §1.97(d)(2), a check for the petition fee set 
f01ih in 3 7 C.F.R. § L 17(i), presently bdieved to be $ D0.00, is enclosed, and the necessary 
stalerncnl pursuant lo 37 CF.R. § 1.97(e) appears below: 

(check the applicable statement) 

[ ] I, the undersigned, hereby state that each item of information 
contained in this Information Disclosure Statement was cited in a communication frorn a foreign 
patent office in a counte11:iart foreig11 application not more than three months prior to the filing of 
this lnfonnation Disclosure Statement 

l ] I, the undersigned, hereby state that no item of infom1ation contained 
in this Infc.n111ation Disclosure Statenwnt Vv'as cited in a cornrnunication from a foreign patent office 
in a counterpart foreign application and, to my knowledge after making reasonable inquiry, no item 
of information contained in this Inforn1ation Disdosure Statement was known to any individual 
designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this lnfom1ation 
Disclosure Staten:ient 

2. ln accordance with 37 C.F.R. § 1.98(a)(1 ), this IDS includes a hst on fixm 
PTO/SB/08a of all patents, publications, or other infonnation submitted for consideration by the 
Office, incorporated into this IDS as an attachment hereto. Pursuant to 37 C.F.K §l.98(b): (i) each 
U.S. patent or published patent application listed is identified by patentee, patent number, and issue 
date; (ii) each fr)reign patent or published foreign patent application is identified by the country or 
patent office which issued the patent or published the application, an appropriate document number, 
and the publication date indicated on the patent or published application; and (iii) each publication 
is identified by author (if any), title, relevant pages of the publication, date, and place of publication. 

( check the boxes opposite A and/or 8 and fill in blanks, if appropiiate) 
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[ l A. Document(s) ________________ is (are) substantively cumulative to document(s) "'" ____________________ _ 
___________________ , and, in accordance with 37 C.F.R. § l.98(c), on1y a copy of each of the latter docurnent(s) 
is (are) attached. 

[Xl B. Certain docunlents were previously cited by or submitted to the Oflice in the 
fr_il1owing prior application(s), v,;hich are relied upon for an earlier filing date under 35 U.S,C § 120: 

1JS 9,388,595 82 

These documents are identified by attaching hereto copies of the fr_inns PTO-892 andior 
PTO-1449 fron1 the files of the prior application(s) and Applicant requests that they be considered 
and made of record in this application in accordance with 37 C.F,K §L98(d). Pursuant to 37 
C,FJt § l .98(d), copies of these documents need not be provided with this IDS. 

( check paragraphs 3 and/ or 4, if app 1 i cable) 

The fbllowing document(s) are not in the English language: 

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

In accordance \Vitl1 37 C.F.R. §§L98(a)(3),1.98(c), it is stated that 

(check the applicable statement(s)) 

[ ] English-language abstract of the following document(s) are included on the 
first page ofthe respective documents. 

[X] English translation(s) of the following documents (or of the pertinent 
portions thereof) are enclosed (with explanation as follows) and, thus no concise 
explanalion of their relevance is required, (see M.P.E.P., §609, p. 600-92): 

CN 101139007 A dated March 2008 
EP 0687964 A 1 dated December 1995 
EP 0811432 A2 dated December 1997 
JP S6 J 62905 A dated March 1986 
WO 2001.1019295 Al dated Tv1arch 2004 
\VO 200903 J 361 Al dated December 2009 
\VO 2012023676 Al dated February 2012 

[] English--!anguage equivaknt(s) of the docurnent(s) listed below (or of the 
pc1iinent ponions thereof) which is (are) in fr1ct translation(s) of the document(s) is (are) 
listed in the accompanying PTO/SB/08a. 

3 
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[ J Tbe attached Eng!ish-language version of a Search Report and the 
International Preliminary Report on Patent.ability, by a foreign patent office in a counterpart 
fr)reign application""""~-~-~- which cites each of the documents which are not in 
the English language and "vhich indicates the degree of relevance found by the fixeign 
office is submitted to satisfy the requirement for a concise explanation of the relevance of 
the document(s), (see ivLP.E.P., §609, p. 600-93). 

[ l A concise explanation oftbe relevance of docurnent(s),""-~---1s set 
fo1ih as frillows: 

[XJ This application is a continuation of U.S. Patent No. 9,388,595 B2. 
The listed U.S. and foreign patent documents were cited in said parent registration. 

[ ] A concise explanation of the relevance of the fr)llowing document(s) can be 
found on the respective page(s) of the specification: 

[ ] A concise explanation of the relevance of document(s) ~-- can be 
found on the attached sheet 

[ J 4. Other information being provided for the Examiner's consideration foDows: 

[ ] Copies of the lnternatiorial Search Report mailed. _________________________ by the European 
Patent Office, and the International Preliminary Exarnination Report, completed ----~' by the 
European Patent Office, in counterpa1i foreign application no_ "'"""""" ____________________ are submitted with 
this Information Disclosure Statement. 

5, ln accordance with 37 C.F.R, §§L97(g), 1.97(h), the filing of this IDS shall not he 
conslrned as a representation that a search has been made or as an admission that infonnation cited 
in this IDS is, or is considered to be, material to patentabiEty as defined in 37 CF.R. §1.56(b). 
Unless otheJv,rise indicated, the date of publication indicated for an item is taken from the face of 
the itern and Applicant rese1ves the right to prove that the date of publication is in fact different. 

6. Please charge any deficiency or other foes or credit any refund or overpayrnent to 
Deposit Account No. 0J-0035. 

ABELMAN, FRAYNE & SCH\V AB 
666 Third i\ venue, 10th Floor 
New York, trY 10017-5621 
Telephone: (212) 949-9022 
Facsimile: (212) 949-9190 
Direct Tel.: (212) 885-9358 

RespectfoUy- submitted, 

/Steven M. Hertz.bend ·-................................................. ,,. 

Steven }/L Hertzberg 
Attonwy for Applicant 
Registration No. 41,834 
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Mechanical Translation from the original Chinese 

Underwater deaning robot 
CN 101139007 B 
.A.bstract 

Publication number CN101139007 B 

Publication type Grant 

Application nunlber CN 200710119800 

Publication date Jun 15, 2011 

Filing date .Jul 31, 2007 

Priority date Jul 31, 2007 

Also published as CN10 l. l.39007 A 

Inventors Fuvuan, J)ay Indh1n.dn\nn. Liu Wei, Liu'T'ong, 'Yang Yi. \Vangtvteiling 

Applicant B.:dj11w Ln;;;WuteofTechnology 

Export Cira lion UHlhi-?i, EndNot<:\, Reflvian 

C\~ath)nsJ~atcnt (4), CJn~,sit}cation.s (3), ~ .. e,g,tL:FV@\\:S (3) 

The present invention discloses an undenvater deaning robot, the robot can .. Nork in remote and 
autonomous control of two operating modes, including drainage mechanisrn. clean and mobile 
platforms and control systerns. By drainage rneans, deaning and division of labor \vith the 
mobile platform and control system, enabling the robot under water, horizontal, vertical and 
inclined surfaces or cleaning work Autonomous remotely. The present invention has the weight 
of a small, lugh·capacity, a compact mechanical structure is reasonable, practical, stability, 
energy, economy and general characteristics of a good, a swimming pool that can be used 
underwater bottom and \Vall cleaning robot . 

Claims ( 10) 
An underwater cleaning robot, characterized in that: it is a drain means, cleaning and mobile 
platform and control system; vvherein the drainage means comprises a drainage, 'Nater chmmel 
drive control box sealed with the housing inner wall fonning tbe robot (24) , ·water filter and 
water inlet and backflow preventer 0}.:i; water filter is fixed to the water channel (M), 1,,viUl the 
robot housing body ( 1) and the inner 'Nall of the drive control box sea1 water channel 04) is 
divided into two pmis; including drainage the drain ( 10), the drain sen.,\.\/ ( l 1),, drain bracket ( 12). 
drain holder ( 13 ), drainage propeller bracket ( l 5) and the drain of the drive shaft { i 7); the drnin 
port ( l 0) is fixed to the mounting dram bracket ( 12), and the drain is connected through a bracket 
{ l 2) and the drain of the drive shaft (17), the drive shaft may surround the outlet ( 17) is rotated; 
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drain screw (11) by a DC high-speed propeller drain (14) driven, propeller bracket fixed to the 
drain ( 15 ), drainage propeller bracket (1 ~4 also the drnin of the drive shaft ( 17) is connected with 
the drain (10) surrounding the outlet synchronous drive shaft (17) is rotated; drain holder (13 ) 
and drive control box at the top of lhe seal is fixed, drain holder ( 1 % also drain the drive shaft 
(17) connected to a drive shaft rotatable about a drain (17) of rotation; drain servo drive (16) 
connected to and drives the drain bracket (1 ~.~ and drainage propeller bracket (15) around the 
outlet shaft ( 17) is rotated; inlet 06) and hackflow preventer (25), !ocated in the robot housing 
00) bottom surface, ensure that the 'Nater tlovv passage 04) is not v✓ilhin back; deaning robot 
with a mobile platfonn includes an outer housing (1 ), clean the drive whed (3), timing gears (5) 
and the drive belt; the robot outer casing (1) coinprises a robot on the cover (18), robot sidewall 
00) and the robot main housing (19), said cleaning .:.hive wheel (% includes frrur independently 
driven cylindrical hub, four cleaning wheels (3) a set of two, by a robot, and the side walls clean 
the drive wheel side stand robot main housing, clean driving wheel center bracket 02) is 
connected with the robot installed; tv;o belt gears (5) and a drive belt (4) as a group, mtached to 
the robot main housing ( 19) bet\veen the side panels and the side vvall of the robot 00), wherein 
a gear belt (5) with a clean drive DC motor (7) is connected to another gear bell(% with a dean 
driving \.Vheel C3) connection, two a gear belt (5) by a drive belt f:] drives; control system 
includes a central processor, surveillance cameras, frame 61Tabbers, inertial navigation device, the 
rcrnote control signal interface, the rnotor drive control system box (8), cleaning vvheels DC 
motor (7), servo drives outlet (16), drainage propeller speed DC rnotor (14), sealing the drive 
control box and a control and energy management systems; surveiilance canlerns (}; connected 
to tbe central processor via the image acquisition card, inertia navigation device, a remote control 
signal interface is also connected to the central processor, input parl oflhe central processor chip 
and image acquisition card, inertial navigation device and a remote control signal interface 
including the control system; the central processor via the rnotor drive DC motor drive 1.,vheels 
clean (7 ), servo drives outlet (16), drainage propeller speed DC motor (14), lhe control systern 
\vill 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 
will include a control system box (8), dean the drive DC motor (7), servo drives outlet (16), 
drainage propeller speed DC motor (14) pans of control systems sealed package, waterproof 
properties; control and energy rnanagernent system to achieve the robot control and energy 
management. 
2. The underwater deaning robot according to claim 1, characterized in that the drainage means 
can choose to mstall one or more drainage, when you choose to mstall multiple drainage, to keep 
the drainage outfall shaft (17) coaxial. 
3. The underwater deaning robot according to claim 2, wherein the backflow preventer oy; 
divided into t'vV0 parts by a shaft frame fixed cover 06) at the top of the intake, can rotate about 
the axis, when the water rohol to enter the water channel 04), the backflov/ preventer 05) in t1,vo 
parts due to the role of water, about an axis of rotation, inlet 06) to open; \vhen the water stops, 
backflov,; preventer 0}:; restore the closed state to ensure the fanv channel 04 \Vat.er will not be 
back) inside. 
4. underwater cleaning robot according to claim 1, characterized in foal said control and energy 
management system includes a control signal float antenna (27), signal relay and cable manager 
(%\ signal and energy cable (33), a control signal floats connected to the signal relay antenna 
installation and antenna interface cable manager, receiving a control signal to control the 
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keyboard, via the signal relayed by the signal and energy transmission to the remote control 
signal interface cables underwater cleaning robot. 
5. underwater deaning robot according to claim 4, \Vherein said control and energy rnanagement 
system farther indudes a countenveight cable loop (34\ signal and energy cables (3% including 
internal control signal lines, power lines , cable density less than the density of water, can be 
equipped with heavy ring assembly by cable (34) to change its density, to adjust the suspension 
in the \Valer. 
6. The undenvater deaning robot according to claim 4, wherein said control and energy 
1nanagement systern farther includes a cable guide pu1ley frame (32), when the robot work Vv'ith 
cable, cable guide pulley frame (32) attached to the shore around the corner, including the fixed 
pulley, fixed pulley seat rotation axis, rotation and achieve their own fixed pulley fixed pulley 
means around a fixed pulley seat rotation axiso 
7. The undenvater cleaning robot according to claim 1, characterized in that said control and 
energy rnanagernent system includes a control signal float antenna, 2T) and control signals float 
antenna cable (35), a control signal float antenna, 2T) by the control signal floats antenna cable 
(3 =~; direct communication with the robot rernote control signal interface. 
8. The underwater cleaning robot according to claim 1, characterized in that the umlen.vater 
cleaning robot modes include manual cleaning and self.cleaning; the manual mode, the control 
signal generated by the control keyboard manual operation, hy rn antenna control signa1 floats 
directly or indirectly controlled undenvater cleaning robot; the autonomous mode, the control 
signal from the central processor according to the environmental infom1ation and perception of 
their ov/n position and attitude information, combined with pre-set cleaning tasks autonomously 
plan path and action, driving the robot to perform layer, compkte undenvater cleaning tasks. 
9. The underwater deaning robot according to claim J, characterized in that the drain (10) may 
surround the outlet of the drive shaft (17) rotates, thereby changing the direction of the drainage, 
the robot travels, dean, and the vertical sieering adherent traveling produce different fr_1rces. 
10. The underwater cleaning robot according to claim l, characterized in that said underwater 
cleaning robot ,;vith power inputs both rechargeable battery case, the robot may be povvered 
externally fi·rnn the battery pack may be a sho1i. time for the robot pmvered by. 
Description 

Underwater cleaning robot 

TECHN lCAL FIELD 

[0001] The present invention relates to a robot, in particular for cleaning the underwater 
environmenl, with autonornous mobile functions can be controlled by remote control or 
autonomous underwater for horizontal, veiiical and inclined surfaces clean, Vv'ho can replace the 
complete autonomous underwater cleaning \vorking underwater cleaning robot 

Background technique 

[0002] the sporl of swirnming history f;x thousands of years, 'Nith the increase accelerating pace 
of modern life and standards of1iving, swimming has becon,e physical fitness, recreational 
impornmt fonn of exercise. Pool hygiene situation is directly related to the swimmer's motion 
and rnoton effects, iherefore, to keep the pool \Vall and 'Nater hygiene is essential. Pool cleaning 
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manner according to the fixm and size of the pool is changed, fr)r now, whether it is manual 
cleaning, or automatic water circulation, in water or other energy use and the use of labor there is 
a huge waste or redundant resulting in S'vVirnrning-pool maintenance costs, but also directly 
increase the cost of sv.rinuners swirnming, therefore, a need for an autonomous underwater 
cleaning device to solve this problem. 

SUMMARY 

[0003] The object of the present invention to provide a method capable of flexible, economic 
energy, multiple modes of operation of underwater robots, in order to better complete underwater 
cleaning \Vork. 

[0004] The present invention is an underwater cleaning robot, induding drainage mechanism, 
dean and mobile platforms and control systems. 

Drainage means [0005] The present invention coroprises a drainage, water channel drive control 
box and sealing robot shell waH fomrntion, water filter and water inlet and badd1ow preventer, 
Including outfaH drainage, drainage propeller, drain bracket, drain fixation, drainage outlet and a 
propeller shaft brnckeL Drainage outfall mounting bracket to the drain, and a drive shaft 
connected by a drain bracket and the drain can be rotated around the drive shaft; drainage frorn 
the propeller speed DC motor, fixed propeller holder together '\Vith the drain, and the drain is also 
driving shaft, and drain synchronous rotation around the drive shafl; drain and drain holder 
bracket and drainage stent propeller shaft connected by a common drain, about its rotation, drain 
holder and top drive control box sealed fixed. Said flo'vV channel includes a drive control box 
sealed outer wall and the inner wall of the housing space robot constituted. Said water filter is 
fixed to the water channel, and the inner 1,vall of the housing and a drive control robot sealed box 
will flov,; channels are divided into t'ivo parts. Inlet and backflow preventer, situated in the 
bottom of the housing bottom surfa.ce of the robot, including intake and backflow preventer, 
backflow preventer is divided into two parts by a shaH holder fixed to the cover into the top of 
the ladder, it can be rotated about an axis. Drainage mechanism selech vely instaJl one or more 
drainage, when you choose to install multiple drainage, to keep the drainage drainage drainage 
shaft coaxiaJly. 

Cleaning and mobile platfrHTn according to the invention [0006] The robot includes a housing 
body, clean the drive wheels, gear and belt drive belt Robot robot 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 includes four independently driven cylindrical hub, the hub 
according to the outer surface of the wheel supporting the cleaning of different materials, a group 
of four two drive wheels dean by cleaning robot and the robot side \Nall ofthe main housing of 
the drive wheels side stand, center bracket and connected to tbe robot installation. Timing belt 
drive with belt gear, tv.ro gears with a drive belt of a belt set, installed on the side panels between 
the robot and the robot main body side wall, wherein a timing belt and a dnve gear connected to 
the DC motor, the other a timing belt drive wheel gear ·with a clean connection, both timing belt 
drive gear by a drive belt carried. 
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(0007] The control system of the present invention includes a central processor, surveiJlance 
cmnerns, frame grabbers, inertial navigation device, a remote control signal interface, power 
1T:.anagement module, motor drive control systen1 box., clean the drive wheel motor, drain drivers 
servos, drainage propeller speed DC motor drive control sealed box and a control and energy 
1nanagement systems. Wherein the input section of the central processor chip and image 
acquisition card, inertial navigation device and a remote control signal interface including the 
control system; the central processor chip and the motor drive output constituting part of the 
control systenL The motor and drive wheels clean DC control mechanism would be driven to 
perform cleanAier system; the motor drive and servo drive drain outlet constitute rotation 
execution layer; motor drive mechanisrn and drainage into the propeller speed DC propeller­
driven executives, The surveillance camera mounted on the front panel of the robot hvo main 
housing, surveillance cameras and frame grabbers constitute a control system environment 
sensing layer. The inertial navigation element is rnounted on the robot drive control box. sealed to 
form their mvn attitude control systern alignment layer, The control system will include a central 
processor box, frame grabbers, inertial navigation device, a remote control signal interface, 
power management module, the motor drive control systern package, both power input and 
rechargeable battery box, powered by an external robot may also be the case for a shori time by a 
battery-powered robot, the control system. is fixed to the drive control box at the bottom of the 
sealed box. The povver management module is used to monitor the robot and the steady flmv 
circuit, over-current overload protection robot control system, The cleaning of the DC rnotor 
drive wheel, gear box fitted with the encoder, the front mounting flange fixed to the driving 
control box side waHs and the robot main seal housing side wall, through the timing belt and 
timing belt gear, driving cleaner \"!heels. The outfall servo drive, instaJl drain holder fixed to the 
driving drain bracket and the bracket around the drainage outlet propeller drive shaft. The 
drainage propeller speed DC motor, propeller bracket fixed to the drainage, drainage driven 
rotating propeller, The cleaning drive wheel motor, drainage propeller speed DC motor equipped 
Vv'ith an encoder, can achieve the 1noto1 drive servo motor and its controL The sealing of the 
drive control box, comprising a seal housing cover and the main housing box, the box lid sealed 
hox comprising a wate11Jroof siide groove outlet; driving control box sealed at both ends by the 
side 1,valls of the main housing robot fixed inside the main housing to the robot, the control 
systen1 includes a control systern section box cleaner DC motor drive wheeL driven steering 
drain, the drain of the propeHer-speed DC rnotor sealed package, using a molding polymer 
material having waterproofing prope1iies , The control and energy management system includes 
a control signal float antenna, antenna cable float control signal, signal 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 repeaters, cable managers, by 
managing the bracket and the pond shore ground fixed, the control signal floats connected to the 
signal relay antenna installation and antenna connection cable manager the control signal 
reception control keypad, via the signal relay, remote control signal interface cable from the 
signal and energy transmission to the underwater cleaning robot; signal relay and cable manager 
with external AC power supply and AC to DC transformer means via a signal energy and power 
input connector cable underwater cleaning robot, the robot power supply; signal relay and cable 
nrnnager by the underwater cleaning robot central processor via the motor dnve control 
retractable cable retractable cable rnotor execution; signal relay and signal repeater cable 
rnanager implernentation and control signals float antenna connection, and sends the data to the 
robot; signal relay and cable management ·within the cable nrnnager includes a retrnctable cable 
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with encoder motors, the robot central processor conlrol, retractable cable function, And energy 
in the signal cable includes a control signal line, the density of the power cord, the cable is less 
than the density of water, can be fitted with cable by heavy ring changes its density, to adjust the 
suspension in the water. Cable counterweight ring for high-density polymer materials, cables and 
closely bnked together, the mounting position can he adjusted, Said control signal floats antenna 
includes a control signal antenna and floats canier, its density is much lower than water, .floats 
on water, and control keyboard wireless communications, can drifl antenna cable directly to the 
robot rernote control signal interface communication 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 
indirect communication with the robot. Signal repeater and cable manager can be an external 
display device for displaying underwater deaning robot working conditions and related 
performance indicators. The cable guide pulley frame when the robot is working with cable, 
attached to the shore around the comer, induding the fixed pulley, fixed pulley seat rotation axis, 
rotation and achieve their 01,vn fixed pulley fixed pulley means around a fixed pulley seat 
rotation axis. 

[0008] The present invention proposes an underwater deaning robot its working modes include 
manual cleaning and self-cleaning. The manual mode, the control signal generated by the control 
keyboard manualiy operated, directly or indirectly controlled by a control signal undec,vater 
cleaning robot float antenna. The autonomous mode, the control signal from the central 
processor based on the infrmnation layer and the environmental perception itself pose an 
aligmnent layer, combined \Vith pre-set cleaning tasks autonomously route planning and action, 
driving the robot to perform layer, complete underwater cleaning task. Global Clean 1ong, the 
use of the robot work \vith cable, cable management and use of signnl repeater and signal cables 
and energy; a short time when a local cleaning robot uses a battery-powered boxes, not to use 
signals and relay the signal and cable manager energy cable, using a control signal and the 
control signal antenna floats floats antenna cables, working time is relatively short. 

[0009] The present invention proposes an underwater deaning robot to conlplete the task of 
deaning process: 

[0010] 1.mderwater cleaning robot control command issued by the central processor control robot 
operation, Drainage mechanism, drainage propeller speed DC motor driven propeller drainage 
according to the set rotation speed, the ,;vater flow passage robot is discharged in its motor drive 
control, the internal fiovv channel to fixrn a high vacuum, the water from the botto:m of the robot 
into the suction outlet flmv passage through the 1,vater fi !ters filter the water under the debris, the 
clean \vater is discharged, Meanwhile, drain the propeller speed DC motor drive by the motor 
speed and cunent rnonitoring can detern1ine the density of the inner flow passage of dirt, when 
dirt reaches a certain density, issued dirt full alen. Drain driven by servo rnotor drive control, 
driving the drain outlet around the stent along the shafl: outlet slide groove rotate, changing the 
direction of the drainage. Intake above badd1ow preventer is installed, and when the water flow 
into the inlet, due to the force of v.;ater, back flow preventer is opened when the 'Nater flow stops 
to enter, because the water backflow preventer force disappearance closed to prevent 1;vater 
passage efflux debris, Cleaning and rnobi le platforrns, four independent wheels clean by the 
motor drive control can be achieved independent rnovement, wheel speed by using different 
combinations to achieve the robot forward, backv1ard, turning and brushing cleaning tasks. \Vhen 
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the robot to perform cleaning tasks with cable underwater robot use inertial navigation element 
deaning wheds using dead reckoning, to give the robot the location inforrnation, according to 
the actual needs of the length of the retractable signal turn is controlled by the central processor 
and retractable cable JViotor energy cables. According to the depth of the pool and the actual 
needs, select the appropriate location to instaH the cable counterweight ring, adjust the cable in 
\Nater suspension. Signal repeater and cable manager frorn the cable guide pulky frame fr)r the 
retractable cable guide. \Vhen the robot to perform tasks undenvater off cable, antenna control 
signal floats drift antenna cabk ,,vith the robot via a control signal floating, receive remote 
control signals to control robot motion. Autonomous cleaning process, the cleanliness of the pool 
set image threshold, the robot use .surveillance cameras pool bottom picture, by the cleanliness of 
the threshold value comparison and to determine the bottom of the pool, cleaning motion 
planning, complete cleaning tasks. 

[001 l J The present invention proposes an underwater cleaner who wherein the force due to the 
high negative pressure drainage and water bodies within the channel robot, the robot can adhere 
to the vciiical wan swimming pool cleaning, Robot vertical adherent traveling action. 

[0012] 'The present invention provides an underwater cleaning robot comprising Since drain 
outlet along the slide groove movement, the robot can travel, deaning, and the vertica] shift 
effoct 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. vVhen the robot is floating in the \Vater, you can adjust the direction 
of two drainage oullet and drainage efforts to adjust the robot posture in the water to help the 
robot the correct posture, Especially 1,,vhen the robot is in the process of dirnbing wall, pool stairs 
due to the influence of other factors, may the ch as.sis frorn the top, so that four \Vheels cleaning 
robot fails, then adjust the drain position to rely on the robot driver, it Back to normal operation 
state, 

[0013] the beneficial effects of the present invention are: low weight, large capacity, motor 
dexterity lightweight, has a cornpact mechanical struclure is reasonable, inteHigent, practical, 
stability, energy, economy and general characteristics of a good, and can he1p in.stead of doing 
complete autonomy underwater cleaning work, 

BRIEF DESCRIPTION 

l0014J Figure l - undenvater cleaning robot overnl1 schenwtic, wherein: I-robot body shell, 2 
surveillance cameras, 3 clean the drive wheds, 4-dnve belt, 5-gear belt; 

[0015] Figure 2 ~ underwater cleaning robot drive control schematic sealed box, wherein: 6-dri ve 
control box sealed, 7 clean drive whee! motor, control system box 8-, 9- outlet slide grooves; 

[0016] Figure 3 - undenvater cleaning robot drainage schematic, wherern: 10-outlet, 11 drainage 
propeller, 12 drain holder, 13-outlet holder, 14 drainage propeller speed DC motor, l S drainage 
propeller bracket, } 6 servo drives outlet, 17-outlet slwn; 
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[0017] Figure 4 - underwater cleaning robot cleaner and rnobile platforms schematic, wherein: 
18- robot on the root: 19- robot rnain body, 20--robot side \Va11s, 21 clean driving ,,vheel side 
bracket and the 22 clean drive wheel center bracket; 

[0018] Figure 5 - a lateral cross-sectional view of underwater cleaning robot, including: water 
filter 23-, 24- water channel, 25--backflow preventer and the 26 intake; 

[0019] Figure 6 - undenvater cleaning robot control system diagram. 

[0020] Figure 7 - underwater cleaning robot work with cable schematic, wherein: 27- float 
control signa1 antenna, signal relay 28- and cabie manager, and the 29 cable manager, 30-
rnanager support, keyboard control 31- and the 32 cable guide pulley frame, 33- and energy 
si§,'11£d cable, 34- cab1e counterweight ring. 

[0021] Figure 8 - underwater deaning robot off work cable schematic, wherein: 35- control 
signal float antenna cable. detailed description 

[0022] below in conjunction with the accmnpanying drmvi:ngs and the embodiment of the present 
invention will be further describecL 

[0023] Fxmnple 

[0024] undenvater cleaning robot of the present invention c01T1prises a drainage 1neans, cleaning 
and rnobik platforms and control systerns, Figures 1, 2, 3, 4, 5, 6, 7, and as shown in the drain 
rnea:ns cornprises a drain 8, the drive control box and seal the inner wall of the housing flow 
passage frmned robot right, water filter 23 and inlet and backflow preventer 25, 10 includes a 
drain outlet, drain the prnpelkr J l, outlet frarne 12, out!et holder 13, the bracket 15 and the drain 
outlet propeller drive shaft 17. Underwater cleaning robot you can install multiple independent 
drainage, drainage of coordination of movement. Drainage outlet l 0 connected to the drive shaft 
17 through the bracket 12 and the drain outlet, around the drive shaft can be rotated; drainage 
propel1er l l by the high speed DC motor, the drain \Vith fixed prope11er bracket 15, also 
connected to the drain of the drive shaft 17, synchronized with the drain port 10 is rotated around 
the drive shaft; drain holder 13 and the drive control box fixed to the top seal. Water channel JV! 
inc1udes a drive control box se,iled outer 'vval! and an inner \Val! of the outer casing of the robot 
spatial composition. Water filter 23 is fixed lo the \Vater channel M, and the inner wall of the 
robot body l and a drive control box wiH seal water channel Minto t-.vo parts. Inlet 26 and 
backflov; preventer 25, 19 located in the bottom surfrwe of the robot main body, back Dow 
preventer is divided into two parts by a shaft frame fixed cover above the inlet 26 may be rotated 
about an axis. When water enters the flow· channel M robot, the two parts of the backilovv' 
prevention device 25 due to the action of water, about an axis of rotation, inlet Shen open; when 
the water stops, backflmv preventer 25 to restore the closed state, to ensure that the water \vithin 
the channel M the water will not be back. Drainage mechanism sekcti vely install one or rnore 
drainage, 'vvhen you choose to install multiple drni1wge, to keep the drainage outfall drainage 
shaft J 7 coaxially. The drainage means to clean the mobile platfrm11 as the carrier, coordinated 
motion and clean with a mobile platforrn. Cleaning and mobile platfrJrm coinprises a robot body 
1, clean the drive wheels 3, timing belt drive gear S and 4. Characterized in tlnt said robot 
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comprises a robot body housing cover 18, side \Valls 20 and a polyrner material robot robot main 
body 19, the housing of the robot using a molding, Clean the drive wheel 3 includes four 
independently driven cylindrical hub, the hub according to the outer surface of the vvheel 
suppo1iing the cleaning of different materials, clear;ing frmr wheels 3 a group of two, by a robot 
and robot main housing sidewaH dean the body side bracket 21 of the drive \Vheels, the drive 
wheels dean and central suppmi 22 connected to the robot installation, The timing belt 5 and the 
driving gear belt 4, two belt driving gear 5 and a belt 4 as a 6>roup, attached to the main housing 
19 bet'Neen the robot and the robot side panel side'.vall 20, wherein a timing belt 5 with a gear 
drive DC motor 7 is connected to the other belt gear 5 with a clean driving wheel 3 is connected 
to the two timing belt drive gear 5 by the belt 4 drive, The control system includes a central 
processor, surveillance cameras, frame grabbers, inertial navigation device, the remote control 
signal interface, the motor drive control system box 8, clean the drive i,,vheels 7 DC motors, servo 
drives drain 16, drain propeller speed DC motor 14 The drive control sealed box and a control 
and energy management systems. Enter the portion of the central processor chip and image 
acquisition card, inertial navigation device and a remote control signal interface including the 
control system: the central processor chip and the 1notor drive output constituting part of the 
control system, :t\,fotor drive DC motor and dean the drive Vv'hee1s 7 constitutes a clean driving 
control system execution layer; motor drive and servo drive 16 constituting the drain outlet JO is 
rotated execution layer; motor drive and drainage propeller speed DC motor 14 constitute 11 
propel!er-driven execution layer. The surveil1ance camera mounted on the robot main body 2 two 
front panel 19, surveiHance cameras and frame grabbers 2 constitute a control system 
env1ronment sensing layer. The inertial navigation system components mounted on the robot 
control box 8 constitute a control system itself posture align.rnent layer. Control system box 8 
includes a central processor, frame grabber, inertial navigation device, a remote control signal 
interface, power management module, the motor drive control system package, both power input 
and rechargeable battery box, powered by an extema1 robot also can in a short time from the 
battery pack to povv'er the robot control system is fixed to the drive control box at the bottom of 
the sealed box. The power management 1nodule is used to monitor the robot and the steady tknv 
circuit, over-current overload protection robot control sys tern. The cleaning of the DC motor 
drive wheel 7, gear box fitted with the encoder, the front mounting flange 19 is .fixed to the drive 
control box side v-mll and side wall sealing robot rnain housing, the drive wheels 3 dean. Drain 
servo drive 16, fixed to the drain port fixing bracket 12, 10 and drive drain outlet drain holder 12 
around the drive shaft 17 is rotated, High-speed propeller drainage DC motor 14, mounting 
bracket 15 in the drnin oft.he propel !er, the propeller l l is rotated driving the drain. Clean the 
drive wheel DC motor 7, drainage propeller speed DC rnotor 14 is equipped 'Nith an encoder, it 
can achieve its motor drive servo motor control. Drive control box. sealed, including sealing lid 
and a rnain box box box, sealed box lid box comprising a waterproof fonctiona1 omlet slide 
groove 9; drive control box sealed by both ends of the side V✓alls of the main housing 19 
mounted robot polymer material is fixed to the robot inside the main housing 19, \Vil! include a 
control system box 8, clean the drive wheels 7 DC rnotors, servo drives outlet 16, pan of the 
drainage system control propeller speed DC motor 14 of sealed package using a rnolding with 
1Naterproof properties. Control and energy management system includes a control signal antenna 
27 floats, floats antenna control signal cable 35, and the signal rehy cable manager concept, and 
energy signal cable 33, cable 32 and c,1ble guide pulley frame counterweight ring 34. Signal 
repeater and cable 1nanager outlook rncludes a signal repeaters, cable 1nanagers Fourth, by 
numaging the bracket 30 and the fixed ground pond shore, float control signal 27 is connected to 
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the antenna mounting signal repeater and antenna interface cable manager outlook, receiving a 
control signal for controlling ihe keyboard 31, via the signal relayed by the signal cable 33, and 
energy is transfe1Ted to the undenvater cleaning robot remote control signal interface; signal 
relay and cable manager 28 is equipped with an external AC power supply and AC to DC 
transfom1er means power and energy input connector signa1 (:able 33 through underwater 
deaning robot the robot po'-ver supply; signal relay and cable n1anager Vie-w underwater 
cleaning robot by the central processor via the motor drive control retractable cable retractable 
cable motor execution ; signal relay and cab}e manager Concept Implementation and control 
signal repeater signal floats antenna connection, and sends the data to the robot; signal relay and 
cable manager Vie\v IV to the cable manager includes a retractable cable with encoder motor, 
central processor by the robot controL, retractable cable frmction. And energy in the signal cable 
33 includes 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 'Nater. Cable counterweight ring 34 is a high-density polymer materials, cables and closely 
linked together, the nlounting position can be adjusted, Control signal float antenna 27 includes a 
control signal antenna and floats canier, its density is much lower than water, floats on water, 
and control of the keyboard 31 'Nireless communications, can driH antenna cable 35 directly to 
the robot remote control signal interface communication 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 
indirect communication with the robot Signal repeater and cable manager View external display 
device can display the working status of underv,,'ater deaning robot and related performance 
indicators, Cable guide pulley frame 32 when the robot 1vork vvith the cable shaft rotatably 
mounted on the shore around the corner, induding the fixed pulley, fixed pulley seat rotation 
axis, rotation and achieve their ov,;n fixed pulley fixed pulley means to rotate around a fixed 
pulley seat 

[0025] The present invention proposes an underwater deaning robot its working 1nodes include 
rnanual cleaning and self~cleaning. The rnanual mode, the control signal generated by the control 
keyboard inanually operated, directly or indirectly controlled by a control signal underwater 
deaning robot float antenna, The autonornous mode, the control signal from the central 
processor based on the mformation layer and the environmental perception itself pose an 
alignment layer, co1nbined with pre-set cieanmg tasks autonomously route planning and action, 
driving the robot to perforn1 layer, complete underwater cleaning task. G!obal Clean long, the 
use of the robot \vork with a cable, use a signal repemer and the signal cable manager View and 
energy cable 33: shmi-tenn local cleaning robot using the battery--powered box, do not use signal 
repeater and cable manager Vie1,v and energy cables and signal 33, using a control signal antenna 
27 floats and float control signal antenna cable 35, a relatively short time. 

[0026 J The present invention proposes an underv✓ater cleaning robot to complete the task of 
cleaning process: underwater cleaning robot control command issued by the central processor to 
control the robot movements, Drainage mechanism, drainage propeller speed DC n1otor J4 
driven by the motor drive in its controlled drainage in accordance with the set speed of rotation 
of the propeller 11, the \Nater flovv' passage l\tl robot is discharged, so that the internal flow 
channel to form a high vacuum, the bottom of the robot water from the 'Nater inlet suction 
channel pair, through the 1Nater filter 23 filters the \Vater under the debris, the clean water is 
discbarged.l\tleanwbiie, drain the propeller speed DC motor drive by the motor speed and current 
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rnonitoring can be judged within the flow channel M soil density, when the soil reaches a certain 
density, issued dirt foll alert Drain 16 by driving the servo motor drive control, driving the drain 
outlet bracket 12 about H1e drive shaft 17 along the outlet slide groove 9 rotate, changing the 
direction of the drainage. Intake Shen insta1led above backfio\V preventer 25, and when the water 
intake comes in, because the force of the water, backfio\v preventer 25 is opened, ·when the water 
flow stops entering backflovv preventer 25 due to the force of the water disappears and closed, It 
can prevent the outflow of water in the channel JVJ debris. Cleaning and mobile platforms, frrnr 
independent wheels clean 3 by rnotor drive control can be achieved independent movement, 
wheel speed by using different combinations to achieve the robot fonvard, backward, turning and 
brushing deaning tasks. When the robot to perfonr, cleaning iasks with cable underwater robot 
use inertial navigation device and dean tbe drive wheels 3 dead reckoning, to give the robot the 
location information, according to the actual needs of the length of the retractable signal mm is 
controlled by the central processor retractable cable Motor and energy cable 33. /\ccording to the 
depth of the pool and the actual needs, select the appropriate location to install the cable 
countenveight ring 34 to adjust the cable in \Vater suspension, Signal repeater and cable manager 
View from the cable guide pulley frame 32 is a retractable cable guide, \Vhen the robot oil the 
undenvater cable in the implementation of tasks, control signal antenna 27 floats drift antenna 
cable 35 is connected by a control signal and a floating robot, receive remote control signals to 
control robot motion. Autonomous cleaning process, set the pool cleanliness image thresholding, 
the use of surveillance cameras 2 robot shooting pool botto1n image through cleanliness 
cornpared with a threshold w detem1ine tbe bottom of the pool, cleaning motion planning, 
thereby regulating the four clean drive 3 ·wheel and drainage 1;vork state, to complete the deaning 
tasks, Specific speed can be adjusted for each wheel 3, wheel speeds through different 
combinations to achieve different intensity of the cleaning action, eg, the front v;hed rapidiy 
clockwise rota lion, the rear v-1heel rotates slowly counterdock .,vise, the front wheel along the 
underwater cleaning robot is clockwise rotation of the detem1ined direction of travel, but this 
time the dl()rts to clean than the rear wheel is 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 ofthe cleaning, the robot higher work efficiency, For cleaning 
ve1iical wall, and you can also use the same control strategy. The present invention provides an 
undenvater cleaner who by the fr,rce of high negative pressure drainage and water channel M 
robot bodies within the robot allows the adhesion of the veriical wall swimming pool cleaning, 
robot can travel vertically adherent action. The present invention provides an underwater 
deaning robot since the drain poti 10 along the sliding grnove 9 drain motion, the robot can 
travel, cleaning, and the vertical shift effect produced adherent traveling. A plurality of drain 
outlet l O along the coordinate movement or positioning slide groove 9, changing the direction of 
the drain outlet 10, the rnover.nent of the robot to generate diffrrcnt forces. \Vhen the robot is 
floating in the water, you can adjust the intensity of two drainage directions and drnir,age outlet 
10, regulating the robot posture in the water to help the robot the c01Tect posture. Especially 
when the robot is in the process of climbing wall, pool stairs due to the influence of other factors, 
may the chassis frorn the top , so that the cleaning robot fr)ur wheels 3 fai is, then adjust the drain 
position to rely on the robot driver, make it returns to normal operating state in the past. 
Underv-/at.er cleaning robot inertial navigation elernent itself mounted with four drive wheels 
clean encoder 3 by dead reckoning ensure unden,vater cleaning robot autonomous navigation 
operation, When finished cleaning tasks, open the top cover 18 and the robot water filter 23, and 
underwater cleaning robot for cleaning water channel M can, 
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[00271 The present invention is not limited to this instance, any use of the design of the design 
ideas, make some simple changes in design should be entered within the scope of the invention. 
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UNITED STATES 

TITLE OF INVENTION; POOL CLEt,\_~ING SYSTEM AND METHOl)TO AUTOMATlCALLY CLEAN SURFACES OF A 
POOL USING IMAGES FROM A CMfERA 
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[] the attadi.ed application, or 

px] United States applicatfon no . ..,..,li{WlJ}©..,, .. ..,..,,..,,_<:x P(,"T International application no ... , ................................................. .. 
'"'" filed.on _.!yjy 11, 2016 ----------------------------

and, ff appropriate, an arw~ndment fikd on""""' ___________________ ,, ______ ,, ___________ , 

The above-identified applkation was made m authorized to be.made by me, 
1 krnby authorize a patent a.Homey n:;;pomdbfo fol'fhfa application to complete this Dedarnlion by the entry cf the 
application number, application filing ,fa1e, and attorney docket mimber, if necessary. 

l hereby state that 1 have reviewed and understand !he contents of the specification of the abovc•identificd applirnticn. 
including the claims, as 11m.ended by any amendment reforred to above, 
l acknowledge my duty to disclose to the US Patent and Trademark Office all information known to me to be material 
to patcntahility as ddincd in 37 CFR 1.56, including for continuation-in~part app1katiorn:, material lnfo,rn:::ticm wh1di 
became available between the filing date of the prior application and the natior.al or PCT international filing date of ,he 
nmt1nua,inn•in-part ;ipplicatior., 
I hereby acknowledge that any willful fal&e statement made in this dcclarat.ion i& punisil3bk 1.rnd('.r 18 USC §1001 by 
fine or imprisonment of not more than five (5) years, or both, 
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European Patent Office (EPO), the Japan Patent Office (JPO), the Kon:an lµtcHectual Property Office (KIPO), the 
World Iritd!ectual Proper!y Office (W'IPO) and any other intelfoctu$1 pmpettyoffices it which a foreign application i:, 
filed claiming priority to the al:mve-identiffod application. Jn accoroancc,..,1th 37 CFR §Ll4(h)(3). access wiH be 
provided !0 prepare a copy of the above-identified patent apptkaliori with tesped to: (1) the above-identified patent 
applic;:ition as filed; (2) any foreign appHeation to which the ahove-idei1tified patent application cfa.ir.n1; priority unde.r 35 
U,S.t":,§ 11 <J(a),{d) :if a copy of the foreign applicatkm thm satisfies the certified copy requirement of37 CFR§l.55 has 
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concerning the date of the fi1fog of this Authorization to Permit Acee&.<; to Applkation by Participating Offices. 

Direct Tc!ephm1c C:i.lls To: 

ABELMA..1"!, FRAYNE & SCH\:VAB 
(212', 949-9022 
. I 

Send Corrnsponderux, To; 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _A_q_u_a_P_ro_d_u_c_t_s_, _ln_c_. ___________________________ _ 

Application No./Patent No.: _1_5_!2_0_7_,_06_5 ________ _ Filed/Issue Date: July 11 , 2016 
---------------

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

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. 0 The assignee of the entire right, title, and interest. 

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

LJ 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. 

D 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. D 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. D 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. 0 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 US PTO. 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-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB 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 ______ , or for which a copy thereof is attached. 

4. 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. 

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. 

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

0 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 

Steven M. Hertzberg 
Printed or Typed Name 

[Page 2 of 2] 

Date 

41,834 

Title or Registration Number 
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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. 

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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Electronic Acknowledgement Receipt 

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

14828 

1 
Applicant Response to Pre-Exam 

214790_Response.pdf no 1 
Formalities Notice 

4 3 b53f6dbf0e4 3 0 b600998023 95 7 31 faf48f 
23e5 
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Information: 

170439 

2 Oath or Declaration filed 214790_Declaration.pdf no 2 
646559f4f0d07898e 164ccfaf4af4337ede0b 

e25 

Warnings: 

Information: 

114930 

3 Power of Attorney 214790_POA.pdf no 1 
919c371fbd8a3b5c365Sed1 d88d54ad07ea 

bbc84 

Warnings: 

Information: 

118182 

4 
Assignee showing of ownership per 37 

214790_Stmt.pdf no 3 
CFR 3.73 

6c282238bacc1ffab2ae 70857f6fe1 291 b38~ 
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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/207,065 07/11/2016 

38137 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Kameshwar Durvasula 214,790 
CONFIRMATION NO. 6686 

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

1111111111111111111111 ll]~!l]!~l!~l!~H~ II~ IH] 11111111111111111111111 

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. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/dtdinh/ 

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. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/207,065 07/11/2016 

38137 
ABELMAN, FRAYNE & SCHWAB 
666 THIRD AVENUE, 10TH FLOOR 
NEW YORK, NY 10017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Kameshwar Durvasula 214,790 
CONFIRMATION NO. 6686 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~HUliHtl lllll 111111111111111111 

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

Publication No.US-2016-0319559-A 1 
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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15/207,065 07/11/2016 

38137 7590 11/06/2017 

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

FIRST NAMED INVENTOR 

Kameshwar Durvasula 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

214,790 6686 

EXAMINER 

WONG, ALLEN C 

ART UNIT PAPER NUMBER 

2488 
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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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Application No. 
15/207,065 

Applicant(s) 
DURVASULA ET AL. 

Office Action Summary Examiner 
ALLEN WONG 

Art Unit 
2488 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE 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 ;J. 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 )0 Responsive to communication(s) filed on __ . 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 
3)0 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. 
4)0 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)~ Claim(s) 1-22 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-22 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 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 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )~ The drawing(s) filed on 7/11/16 is/are: a)~ accepted or b)O 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
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) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20171102 Patent Owner Zodiac Pool Systems LLC 
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Application/Control Number: 15/207,065 

Art Unit: 2488 

DETAILED ACTION 

The present application is being examined under the pre-AIA first to invent provisions. 

Information Disclosure Statement 

Page 2 

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.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 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 AIA. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The US PTO 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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Application/Control Number: 15/207,065 

Art Unit: 2488 

Page 3 

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-l.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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Application/Control Number: 15/207,065 

Art Unit: 2488 

Page 4 

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 '595. 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 '595. 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 '595. 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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Application/Control Number: 15/207,065 

Art Unit: 2488 

Page 5 

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 

'595. 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 9am-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 

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) 

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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UNIIBD STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

15/207,065 07/11/2016 

RULE 

APPLICANTS 
AQUA PRODUCTS, INC., Cedar Grove, NJ; 

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

** CONTINUING DATA ************************* 

CLASS 

348 

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 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2488 214,790 

This application is a CON of 13/545,918 07/10/2012 PAT 9388595 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
07/25/2016 

Foreign Priority claimed D Yes llNo STATE OR SHEETS TOTAL INDEPENDENT 
35 USC 119(a-d) conditions met D Yes D No O Metafter 

Allowance COUNTRY DRAWINGS CLAIMS CLAIMS 
Verified and /ALLEN C WONG/ 

NJ 4 22 2 Acknowledged Examiner's Signature Initials 

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 

0 All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing) 

FILING FEE □ 1.17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

1900 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

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

IN THE UNITED ST A TES PATENT AND TRADEMARK OFFICE 

APPLICANT 

Serial No. 

Filed 

DURVASULA, et al. 

15/207,065 

July 11, 2016 

Examiner 

Art Unit 

Confirmation 

\VONG, Allen C. 

2488 

6686 

For POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY 
CLEAN SURF ACES OF A POOL USJNG IMAGES FROM A CANIERA 

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

Commissioner: 

December 12, 20! 7 

RESPONSE UNDER 37 CFR §1.111 

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

above-identified patent application as follows: 

1 
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RElVL\RKS 
This Response is intended as a full and complete response to the final Ofi'ice Action dated 

November 6, 2017. In the Office Action, the Examiner states that Claims 1-22 are pending and 

stand r~jected. 

In view of both the Terminal Disclaimer enclosed herewith and the following discussion, 

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

Double Patenting Rejections 

i. Claims 1-11 and 15-22 

The Examiner has r~j ected claims 1-11 and 15-22 on the ground of non-statutory 

obviousness-type double patenting over claims l and 7 of commonly assigned US patent no. 

9,388,595 to Durvasuia et al. (issued July 12, 2016) in view of commonly assigned US 

publication no. 20! 1/0290707 to Porat. 

Claims 12 and 13 

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 l 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. \VO 2012/023676 to Hong et al. 

2 
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In response, a terminal disclaimer in accordance with 37 C.F.R. 1.321 is submitted 

herewith to overcome the non-statutory obviousness-type double patenting rejections of claims 1-

In view of the attached terminal disclaimer, it is respectfully submitted that the 

aforementioned claims are patentable and in condition for allowance. Withdrnvval of the 

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

Examiner's Comments on 35 U.S.C. §101 

On page 7 of the Office Action, the Examiner states that''[ c ]!aims 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 allowance. Accordingly, 

reconsideration of this application and its prompt passage to issue are earnestly solicited. 

It~ 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 

issues as expeditiously as possible. 

3 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2028 - Page 141 of 187



ATTY DOCKKI': 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. 

Ali correspondence should continue to be directed to the address belmv. 

ABELMAN, FR.ct\ 'iNE & SCHWAB 
666 Third Avenue, 10th Floor 
New York, NY l 0017 
Tei. (212) 949-9022 
(212) 949-9022 
Customer No. 38,137 

Respectfully submitted, 

/Steven M. Hertzberg/ 
Steven M. Hertzberg 
Reg. No. 41,834 
Attorney for Applicant 
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IN THE UNITED ST A TES PATENT AND TRADEMARK OFFICE 

APPLICANT 

Serial No. 

Filed 

DURVASULA, et al. 

15/207,065 

July 11, 2016 

Examiner 

Art Unit 

Confirmation 

\VONG, Allen C. 

2488 

6686 

For POOL CLEANING SYSTEM AND METHOD TO AUTOMATICALLY 
CLEAN SURF ACES OF A POOL USJNG IMAGES FROM A CANIERA 

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

Commissioner: 

December 12, 20! 7 

RESPONSE UNDER 37 CFR §1.111 

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

above-identified patent application as follows: 

1 
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RElVL\RKS 
This Response is intended as a full and complete response to the final Ofi'ice Action dated 

November 6, 2017. In the Office Action, the Examiner states that Claims 1-22 are pending and 

stand r~jected. 

In view of both the Terminal Disclaimer enclosed herewith and the following discussion, 

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

Double Patenting Rejections 

i. Claims 1-11 and 15-22 

The Examiner has r~j ected claims 1-11 and 15-22 on the ground of non-statutory 

obviousness-type double patenting over claims l and 7 of commonly assigned US patent no. 

9,388,595 to Durvasuia et al. (issued July 12, 2016) in view of commonly assigned US 

publication no. 20! 1/0290707 to Porat. 

Claims 12 and 13 

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 l 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. \VO 2012/023676 to Hong et al. 

2 
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In response, a terminal disclaimer in accordance with 37 C.F.R. 1.321 is submitted 

herewith to overcome the non-statutory obviousness-type double patenting rejections of claims 1-

In view of the attached terminal disclaimer, it is respectfully submitted that the 

aforementioned claims are patentable and in condition for allowance. Withdrnvval of the 

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

Examiner's Comments on 35 U.S.C. §101 

On page 7 of the Office Action, the Examiner states that''[ c ]!aims 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 allowance. Accordingly, 

reconsideration of this application and its prompt passage to issue are earnestly solicited. 

It~ 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 

issues as expeditiously as possible. 
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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. 

Ali correspondence should continue to be directed to the address belmv. 

ABELMAN, FR.ct\ 'iNE & SCHWAB 
666 Third Avenue, 10th Floor 
New York, NY l 0017 
Tei. (212) 949-9022 
(212) 949-9022 
Customer No. 38,137 

Respectfully submitted, 

/Steven M. Hertzberg/ 
Steven M. Hertzberg 
Reg. No. 41,834 
Attorney for Applicant 
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PTO/AIA/26 (04-14) 
Approved for use through 07/31/2016. 0MB 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 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I 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 1 DD 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. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I 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. [2J The undersigned is an attorney or agent of record. Reg. No._4_1~,8_3_4 _____ _ 

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

Steven M. Hertzberg 
Typed or printed name 

Attornev (212) 949-9022 
Title Telephone Number 

[2J 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 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 th is 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 .0. 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 (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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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 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

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 
Sub-Total in 

USO($) 

Miscellaneous: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Total in USO($) 160 
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Electronic Acknowledgement Receipt 

EFSID: 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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

101892 

1 
Amendment/Req. Reconsideration-After 

214790_Response-12-12-17.pd no 4 
Non-Final Reject 

befb923b498741730c0f13051 c4a0de99e1 
b4331 

Warnings: 

Information: 

160497 

2 Terminal Disclaimer Filed 
214790_ Terminal_Disclaimer. 

no 2 
pdf 

fd7aafb4 79c7efde9e50561 addSeeOa 13b4E 
82d8 

Warnings: 

Information: 

30651 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
el aae 19e24bbec0c89293e419c7d00b3563 

7f586 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. Applicant(s)/Patent under 
Reexamination 

15/207,065 DURVASULA ET AL. 

Document Code - DISQ Internal Document- DO NOT MAIL 

TERMINAL 
~APPROVED DISCLAIMER 

Date Filed: 12 December, 
Th is patent is subject 

to a Terminal 2017 
Disclaimer 

Approved/Disapproved by: 

CHARRISSA BROWN 

Technology Center: PLRC 

Telephone: (571 )272-1558 

U.S. Patent and Trademark Office 

□ DISAPPROVED 
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UNITED STA IBS p A IBNT 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 

38137 7590 02/23/2018 

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

APPLICATION NO. FILING DATE 

15/207,065 07/11/2016 

FIRST NAMED INVENTOR 

Kameshwar Durvasula 

EXAMINER 

WONG, ALLEN C 

ART UNIT PAPER NUMBER 

2488 

DATE MAILED: 02/23/2018 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

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. 

IL 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 
Commissioner for Patents 
P.O. Box 1450 

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

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

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

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

38137 7590 02/23/2018 

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

APPLICATION NO. FILING DATE 

15/207,065 07/11/2016 

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) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

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 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

WONG, ALLEN C 2488 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

348-114000 

2. For printing on the patent front page, list 

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

$1000 05/23/2018 

2 ______________ _ 

3 ______________ _ 

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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 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). 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/207,065 07/11/2016 

38137 7590 02/23/2018 

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

FIRST NAMED INVENTOR 

Kameshwar Durvasula 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

214,790 6686 

EXAMINER 

WONG, ALLEN C 

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 l(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 CPR 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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0MB 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 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. 
15/207,065 

Applicant(s) 
DURVASULA ET AL. 

Notice of Allowability Examiner 
ALLEN WONG 

Art Unit 
2488 

AIA (First Inventor to File) 
Status 

No 

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

1. ~ This communication is responsive to amendment filed 12/12/17. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. ~ 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. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D 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. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D 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) 
20180212 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 15/207,065 

Art Unit: 2488 

DETAILED ACTION 

The present application is being examined under the pre-AIA first to invent provisions. 

Examiner's Comment on 35 USC§ 101 

Page 2 

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, ln.8-11); 
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an electric motor for enabling the rotation of the rotatably-mounted supports on the pool surface 

(paragraph 78, ln.8-11). 

Meniere (US 7,362,351) discloses at least one camera to capture imagery of the pool surface 

(col.6, ln.21-30), a controller, in electronic communication with the at least one camera (col.14, ln.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, ln.8-11); 

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

(paragraph 78, ln.8-11). 

Meniere (US 7,362,351) discloses at least one camera to capture imagery of the pool surface 

(col.6, ln.21-30), a controller in electronic communication with the at least one camera (col.14, ln.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 

\I\N\/W.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 3 7 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)(l)(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, 

/Chris Harmon/ 
Publication Branch 

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

Office of Data Management 
(571) 272-4200 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2028 - Page 170 of 187



Application No. 15207065 

IDENTIFICATION OF SPECIFICATION/ORA WING INCONSISTENCIES 

D 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. 

D 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. 

D 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 l.77(b)(9). 

D 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). 

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

D 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. 

D 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: 

[!J COMMENTS: 
Fig. 2 is duplicated in the Brief Description of the Drawings. 
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ATTY DOCKKI': 214,790 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT 

Serial No. 

Filed 

Dl.JRVASULA, et al. 

l 5/207,065 

July 11, 20! 6 

Examiner 

Art Unit 

Confirmation 

WONG, Allen C. 

2488 

6686 

For POOL CLEANJNG SYSTEJ'vl AND METHOD TO AUTOMATICALLY 
CLEAN SURFACES OF A POOL USING IMAGES FROM A CAMERA 

ii.fay 26, 2018 

AI\ilENDl\iIENT UNDER 37 CFR §1.312 

Mail Stop --- Issue Fee 
Cormnissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Subsequent to the Notice of Allowance dated February 23, 2018 and in response to the 

Notice to File Corrected Application Papers dated March 2, 2018, please arnend and reconsider 

the above-identified patent application as follmNs: 

Amendments to the Spedfkation begin on page 2; and 

Remarks begin on page 4 of this document. 

1 
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In the Specification: 

Please delete paragraph 005 f?lthe .spec/fication qfpublication no. 2016/0319559 as set 

forth below, in its entire~v, and in accordance with 37 C.FR. § l. l 2J(b)(J)(iv). 

{005j FIG. 2 is a schematic illustration ... the pool cleaning system of FIG. l. 

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

publication no. 2016/031955) u•ith the amended paragraph below as follows: 

[0029] In another implementation, vehicle 30 may cover or travel across surfaces of pool 22 in 

either a random fashion or according to an automawd pool coverage algorithm or pool coverage 

pattern stored in a memory associated with vehicle 30 or controller 42. 111 such an 

implementation, controller 42 utilizes signals from cameras 32 to verify that all of the smtaces 

of pool 22 have been cleaned, that no spots have been missed. Upon identifying a missed spot, 

controller 42 utilizes signals from camera 32 to swer vehicle 32 ~QY.~T such missed portions 

of surfaces 26, 28. According to 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 ,vhether any portions of surfaces 26,28 have been cleaned, but not to a satisfactory 

degree or extent. In such circuinwmces, controller 42 uses signals frrnn cameras 32 to steer 

vehicle 34 such areas to re-dean such portions until such portions have been satisfactorily 

deaned such that the ponions have a cleanliness characteristic satisfying a predefined threshold. 

2 
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Please replace paragraph 0033 of ihe specification (as seiforth in the corresponding US 

publication no. 2016/031955) u•ith the amended paragraph below as follows: 

[0033] FIG. 4 schematically illustrates pool cleaning system 420, another particular 

implementation of pool cleaning system 20. Pool cleaning system 420 is similar to ~pool 

cleaning system 120 except that pool cleaning system 420 additionally comprises a portable 

electronic device 464. Those rernaining components of pool cleaning systern 420 vvhich 

correspond to components of pool cleaning system 120 are numbered similarly. 

3 
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RElVL\RKS 

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. 

2016i03 l 9559, 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 is 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 submitted that the application is in condition for 

allowance. Accordingly, reconsideration of this application and its prompt passage to issue are 

earnestly solicited. 

If 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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ABELMAN, FRAYNE & SCHWAB 
666 Third Avenue, 10th Floor 
New York, NY 10017 
Direct Tel. (212) 885-9223 
Customer No. 38,137 

Respectfully submitted, 

/Steven M. Hertzberg/ 
Steven M. Hertzberg 

ATTY DOCKKI': 214,790 

Reg. No. 41,834, Attorney for Applicant 
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Response to Rule 312 Communication 

Application No. 

15/207,065 

Examiner 

ALLEN WONG 

Applicant(s) 

DURVASULA ET AL. 

Art Unit 

2488 

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

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

a) D entered. 

b) ~ 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) D disapproved. See explanation below. 

e) D 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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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 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 32565292 

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: 08-MA Y-2018 

Filing Date: 11-JUL-2016 

Time Stamp: 15:11:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1000 

RAM confirmation Number 050918INTEFSW00001841010035 

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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

131372 

1 Issue Fee Payment (PT0-85B) 214790_IssueFee.pdf no 1 
fe98d7e4e5be341f1926Sb74c8Sb10051 99 

d7bf9 

Warnings: 

Information: 

32112 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
193cb0ae9c9b52e4daaa4531 d 1 bc4286f45 

56a9e 

Warnings: 

Information: 

Total Files Size (in bytes) 163484 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2028 - Page 186 of 187



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

15/207,065 06/12/2018 

38137 7590 05/23/2018 

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

PATENT NO. 

9995051 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

214,790 6686 

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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