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POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM,
AND POOL ROBOT
CROSS-REFERNCE TO RELATED APPLICATIONS
[0001] The present disclosure is a continuation of International Patent Application No.
PCT/CN2023/116834, filed with the World Intellectual Property Organization on September
4, 2023, which claims priority to Chinese patent application No. CIN202310768678.3, filed
on June 27, 2023 and entitled "POOL ROBOT CONTROL METHOD AND APPARATUS,
STORAGE MEDIUM, AND POOL ROBOT", which is incorporated herein by reference in

its entirety.

TECHNICAL FIELD
[0002] Embodiments of the present disclosure relate to the field of computers, and specifically,

to a pool robot control method and apparatus, a storage medium, and a pool robot.

BACKGROUND
[0003] A pool robot in a related technology can perform one or more tasks in a pool (for
example, performing disinfection and performing cleaning). However, when the pool robot
performs an operation on a specific object, the pool robot cannot quickly determine a position
of the object, affecting efficiency in performing the operation.
[0004] In the related technology, an effective solution to resolve the above problem has not

been proposed.

SUMMARY

[0005] Embodiments of the present disclosure provide a pool robot control method and
apparatus, a storage medium, and a pool robot to at least resolve a problem of inefficiency of
a pool robot in performing an operation on a specific object in a related technology.

[0006] According to an embodiment of the present disclosure, a pool robot control method is
provided. The method includes: obtaining image information of a target water region captured
by a pool robot, where the pool robot operates in the target water region; analyzing the image
information to determine an analysis result; and determining a target position of a target object
if the analysis result indicates that there is the target object in the target water region, and
controlling the pool robot to move to the target position and perform a target operation
corresponding to a type of the target object.

[0007] In an example embodiment, the obtaining image information of a target water region

1
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captured by a pool robot includes: obtaining the image information of the target water region
captured by the pool robot when the pool robot operates in a first operation mode. The first
operation mode is a mode in which the pool robot operates between a plurality of preset
positions along a random route based on a preset time period.

[0008] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: if the analysis result indicates that there is the target object
in the target water region, determining the target position based on the image information;
and controlling the pool robot to move to the target position and perform the target operation
corresponding to the type of the target object.

[0009] In an example embodiment, after the obtaining image information of a target water
region captured by a pool robot, the method further includes: determining a pixel coordinate
of the target object in each of a plurality of frames of images to obtain a plurality of pixel
coordinates, where the image information includes the plurality of frames of images;
converting and mapping the plurality of pixel coordinates to a camera device coordinate
system based on a first configuration parameter of a camera device of the pool robot to obtain
a plurality of mapped coordinates, where the first configuration parameter includes a
parameter existing when the image is captured; and determining the target position of the
target object in the target water region based on the plurality of mapped coordinates and a
second configuration parameter of the camera device. The second configuration parameter
includes pose information existing when the camera device captures the image. The pose
information includes a rotation matrix and a translation vector.

[0010] In an example embodiment, the converting and mapping the plurality of pixel
coordinates to a camera device coordinate system based on a first configuration parameter of
a camera device of the pool robot to obtain a plurality of mapped coordinates includes:
converting and mapping the plurality of pixel coordinates to normalized coordinates in the
camera device coordinate system to obtain the plurality of mapped coordinates; or converting
and mapping the plurality of pixel coordinates to image plane coordinates in the camera
device coordinate system to obtain the plurality of mapped coordinates.

[0011] In an example embodiment, the obtaining image information of a target water region
captured by a pool robot includes: obtaining the image information of the target water region
captured by the pool robot when the pool robot operates in a second operation mode. The

second operation mode is a mode in which the pool robot operates between a plurality of
2
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preset positions along a fixed route based on a preset time period.

[0012] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: when the pool robot operates in the second operation mode,
determining the target position of the target object if the analysis result indicates that there is
the target object in the target water region, and controlling the pool robot to move to the target
position and perform the target operation corresponding to the type of the target object.
[0013] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: after the pool robot operates in a second operation mode,
marking positions of a plurality of target objects on a map if the analysis result indicates that
there is the plurality of target objects in the target water region, where the map is constructed
in a process in which the pool robot operates in the target water region; determining an
operation route based on the positions of the plurality of target objects; and controlling the
pool robot to move to the positions of the plurality of target objects along the operation route
and perform a target operation corresponding to a type of each target object.

[0014] In an example embodiment, the determining an operation route based on the positions
of the plurality of target objects includes: inputting the positions of the plurality of target
objects to a target shortest route model to obtain the operation route. The operation route is a
shortest operation route in which the pool robot passes through the positions of the plurality
of target objects.

[0015] In an example embodiment, the target shortest route model is determined in the
following manner: defining an objective function as a length of the operation route; taking a
plurality of randomly combined operation routes as parents and a plurality of randomly re-
combined operation routes as offspring; and determining the target shortest route model based
on the parents and the offspring.

[0016] In an example embodiment, before the obtaining image information of a target water
region captured by a pool robot, the method further includes: controlling the pool robot to
perform the target operation along an edge in the target water region; and after it is determined
that the pool robot completes the target operation along the edge, controlling the pool robot
to perform a patrolling operation in the target water region. The patrolling operation includes

controlling the pool robot to capture the image information in the target water region.
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[0017] In an example embodiment, before the obtaining image information of a target water
region captured by a pool robot, the method further includes: controlling the pool robot to
perform a task in the target water region, where the task includes performing the target
operation along an edge of the target water region, performing the target operation in the target
water region along a planned route, and performing the target operation along the edge of the
target water region again; and after it is determined that the pool robot completes the task,
controlling the pool robot to perform a patrolling operation in the target water region. The
patrolling operation includes controlling the pool robot to capture the image information in
the target water region.

[0018] In an example embodiment, the target object is determined in the following manner:
inputting the image information to a target network model to obtain feature information of an
object included in the image information output by the target network model, where the
feature information includes a spatial feature and a semantic feature of the object; and
determining the target object based on the feature information of the object.

[0019] In an example embodiment, the target network model is trained in the following
manner: obtaining M frames of sample images, where each frame of sample image includes
a preset object, and M is a natural number greater than or equal to one; marking the preset
object in each frame of sample image to obtain M frames of marked sample images; and
training an original network model based on the M frames of marked sample images to obtain
the target network model.

[0020] According to another embodiment of the present disclosure, a pool robot control
apparatus is provided. The apparatus includes: an obtaining module configured to obtain
image information of a target water region captured by a pool robot, where the pool robot
operates in the target water region; an analysis module configured to analyze the image
information to determine an analysis result; and a determining module configured to
determine a target position of a target object if the analysis result indicates that there is the
target object in the target water region, and control the pool robot to move to the target position
and perform a target operation corresponding to a type of the target object.

[0021] In an example embodiment, the obtaining module includes a first obtaining sub-
module configured to obtain the image information of the target water region captured by the
pool robot when the pool robot operates in a first operation mode. The first operation mode is
a mode in which the pool robot operates between a plurality of preset positions along a random
route based on a preset time period.

[0022] In an example embodiment, the determining module includes: a first determining sub-
4

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 5 of 377



2024009-016
Client Ref.: IDEAWO20230133Q.US1

module configured to determine the target position based on the image information if the
analysis result indicates that there is the target object in the target water region and a control
sub-module configured to control the pool robot to move to the target position and perform
the target operation corresponding to the type of the target object.

[0023] In an example embodiment, the obtaining module includes a second obtaining sub-
module configured to obtain the image information of the target water region captured by the
pool robot when the pool robot operates in a second operation mode. The second operation
mode is a mode in which the pool robot operates between a plurality of preset positions along
a fixed route based on a preset time period.

[0024] In an example embodiment, the determining module includes a second determining
sub-module configured to: when the pool robot operates in the second operation mode,
determine the target position of the target object if the analysis result indicates that there is
the target object in the target water region, and control the pool robot to move to the target
position and perform the target operation corresponding to the type of the target object.
[0025] In an example embodiment, the apparatus is further configured to: after obtaining the
image information of the target water region captured by the pool robot, determine a pixel
coordinate of the target object in each of a plurality of frames of images to obtain a plurality
of pixel coordinates, where the image information includes the plurality of frames of images;
convert and map the plurality of pixel coordinates to a camera device coordinate system based
on a first configuration parameter of a camera device of the pool robot to obtain a plurality of
mapped coordinates, where the first configuration parameter includes a parameter existing
when the image is captured; and determine the target position of the target object in the target
water region based on the plurality of mapped coordinates and a second configuration
parameter of the camera device. The second configuration parameter includes pose
information existing when the camera device captures the image. The pose information
includes a rotation matrix and a translation vector.

[0026] In an example embodiment, the plurality of pixel coordinates are converted and
mapped to the camera device coordinate system based on the first configuration parameter of
the camera device of the pool robot in the following manner, to obtain the plurality of mapped
coordinates: converting and mapping the plurality of pixel coordinates to normalized
coordinates in the camera device coordinate system to obtain the plurality of mapped
coordinates; or converting and mapping the plurality of pixel coordinates to image plane
coordinates in the camera device coordinate system to obtain the plurality of mapped

coordinates.
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[0027] In an example embodiment, the determining module further includes: a third
determining sub-module configured to: after the pool robot operates in a second operation
mode, mark positions of a plurality of target objects on a map if the analysis result indicates
that there is the plurality of target objects in the target water region, where the map is
constructed in a process in which the pool robot operates in the target water region; a fourth
determining sub-module configured to determine an operation route based on the positions of
the plurality of target objects; and a control sub-module configured to control the pool robot
to move to the positions of the plurality of target objects along the operation route and perform
a target operation corresponding to a type of each target object.

[0028] In an example embodiment, the operation route is determined based on the positions
of the plurality of target objects in the following manner: inputting the positions of the
plurality of target objects to a target shortest route model to obtain the operation route. The
operation route is a shortest operation route in which the pool robot passes through the
positions of the plurality of target objects.

[0029] In an example embodiment, the target shortest route model is determined in the
following manner: defining an objective function as a length of the operation route; taking a
plurality of randomly combined operation routes as parents and a plurality of randomly re-
combined operation routes as offspring; and determining the target shortest route model based
on the parents and the offspring.

[0030] In an example embodiment, the apparatus further includes: a first control module
configured to: before the image information of the target water region captured by the pool
robot is obtained, control the pool robot to perform the target operation along an edge in the
target water region; and a second control module configured to: after it is determined that the
pool robot completes the target operation along the edge, control the pool robot to perform a
patrolling operation in the target water region. The patrolling operation includes controlling
the pool robot to capture the image information in the target water region.

[0031] In an example embodiment, the apparatus is further configured to: before obtaining
the image information of the target water region captured by the pool robot, control the pool
robot to perform a task in the target water region, where the task includes performing the
target operation along an edge of the target water region, performing the target operation in
the target water region along a planned route, and performing the target operation along the
edge of the target water region again; and after it is determined that the pool robot completes
the task, control the pool robot to perform a patrolling operation in the target water region.

The patrolling operation includes controlling the pool robot to capture the image information
6
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in the target water region.

[0032] In an example embodiment, the target object is determined in the following manner:
inputting the image information to a target network model to obtain feature information of an
object included in the image information output by the target network model, where the
feature information includes a spatial feature and a semantic feature of the object; and
determining the target object based on the feature information of the object.

[0033] In an example embodiment, the target network model is trained in the following
manner: obtaining M frames of sample images, where each frame of sample image includes
a preset object, and M is a natural number greater than or equal to one; marking the preset
object in each frame of sample image to obtain M frames of marked sample images; and
training an original network model based on the M frames of marked sample images to obtain
the target network model.

[0034] According to still another embodiment of the present disclosure, a computer-readable
storage medium is further provided. The computer-readable storage medium stores a
computer program. When the computer program is run, steps in any one of the method
embodiments are performed.

[0035] According to still another embodiment of the present disclosure, a pool robot is further
provided. The pool robot includes a memory and a processor. The memory stores a computer
program. The processor is configured to: when executing the computer program, perform
steps in any one of the method embodiments.

[0036] According to the present disclosure, the image information of the target water region
captured by the pool robot is analyzed, so that the target object can be identified, and the
position of the target object can be determined. Further, the pool robot can be controlled to
directly move to the position of the target object and perform the target operation on the target
object. In this way, the following case can be avoided: The pool robot cannot position the

target object and therefore can only re-clean the entire target water region along a preset route.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037] FIG. 1 is a block diagram of a hardware structure of a mobile terminal for performing
a pool robot control method according to an embodiment of the present disclosure;
[0038] FIG. 2 is a flowchart of a pool robot control method according to an embodiment of
the present disclosure; and
[0039] FIG. 3 is a block diagram of a structure of a pool robot control apparatus according to

an embodiment of the present disclosure.
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DETAILED DESCRIPTION
[0040] Embodiments of the present disclosure are described in detail in the following with
reference to the accompanying drawings.
[0041] It should be noted that in this specification, claims, and the accompanying drawings
of the present disclosure, the terms "first", "second", and the like are intended to distinguish
between similar objects but do not necessarily indicate a specific order or sequence.
[0042] The method provided in embodiments of the present disclosure may be performed by
a mobile terminal, a computer terminal, or a similar computing apparatus. An example in
which the method is performed by the mobile terminal is used. FIG. 1 is a block diagram of a
hardware structure of a mobile terminal for performing a pool robot control method according
to an embodiment of the present disclosure. As shown in FIG. 1, the mobile terminal may
include one or more (only one processor is shown in FIG. 1) processors 102 (the processor
102 may include, but is not limited to, a processing apparatus such as a microprocessor unit
or a field-programmable gate array FPGA) and a memory 104 configured to store data. The
mobile terminal may further include a transmission device 106 with a communication
function and an input/output device 108. A person skilled in the art may understand that the
structure shown in FIG. 1 is only an example and does not constitute a limitation on the
structure of the mobile terminal. For example, the mobile terminal may include more or fewer
components than those shown in FIG. 1 or have a configuration different from that shown in
FIG. 1.
[0043] The memory 104 may be configured to store a computer program, for example, a
software program of an application software and modules, for example, a computer program
corresponding to the pool robot control method in embodiments of the present disclosure. The
processor 102 executes the computer program stored in the memory 104 to execute various
functional applications and data processing, that is, to implement the above method. The
memory 104 may include a high-speed random access memory, a non-volatile memory, for
example, one or more magnetic storage apparatuses, a flash memory, or another non-volatile
solid-state memory. In some examples, the memory 104 may further include memories that
are remotely disposed relative to the processor 102, and these remote memories may be
connected to the mobile terminal through a network. Examples of the foregoing network
include, but are not limited to, the Internet, an enterprise intranet, a local area network, a
mobile communication network, and a combination thereof.
[0044] The transmission device 106 is configured to receive or send data through one network.

Specific examples of the network may include a wireless network provided by a
8
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communication provider of the mobile terminal. In one example, the transmission device 106

includes a network interface controller (Network Interface Controller, NIC for short) and may
be connected to other network devices through a base station to communicate with the Internet.
In one example, the transmission device 106 may be a radio frequency (Radio Frequency, RF

for short) module configured to communicate with the Internet in a wireless manner.

[0045] An embodiment provides a pool robot control method. FIG. 2 is a schematic flowchart
of the method according to an embodiment of the present disclosure. As shown in FIG. 2, the
method may include the following steps.

[0046] Step S202: Obtain image information of a target water region captured by a pool robot,

where the pool robot operates in the target water region.

[0047] Step S204: Analyze the image information to determine an analysis result.

[0048] Step S206: Determine a target position of a target object if the analysis result indicates
that there is the target object in the target water region, and control the pool robot to move to
the target position and perform a target operation corresponding to a type of the target object.

[0049] The above steps may be executed by a controller of the pool robot, a processor having
data processing and signal interaction capabilities, or another processing device or processing
unit having a similar processing capability. However, this is not limited thereto.

[0050] In the above embodiment, the device, of the pool robot, configured to perform

capturing is a highly waterproofed camera. The camera may be disposed at a front end, a side

surface, a top, or the like of the pool robot. A specific disposition position of the camera is not

limited. The target water region is, but is not limited to, a swimming pool, an ornamental

reservoir, a wild pool, or the like. The pool robot may be located on a water surface of the

target water region or a bottom of the target water region, or suspended in the target water
region, or located on a wall of a swimming pool when the target water region is the swimming
pool. The image information may be analyzed in a manner of identifying the image

information by using a pre-trained network model or identifying the image information by

using other image analysis devices. The target object includes, but is not limited to, all types

of debris, for example, a plastic bottle cap and a leaf. The image information may be a picture

or a video including a plurality of frames of images. The image information is obtained in real

time in a process in which the robot patrols the target water region. The target operation

includes, but is not limited to, a cleaning operation, a disinfection operation, an alarm

operation, and the like. For example, the pool robot may clean various types of debris (for
example, a plastic bottle cap and a leaf), disinfect a region in which the target object is located

and that needs to be disinfected, and send an alarm signal when detecting that the target object
9
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is a person or an animal that accidentally falls into the water.

[0051] Optionally, the analyzing the image information to determine an analysis result

includes: inputting the image information to a target network model to obtain feature

information of an object included in the image information output by the target network model,
where the feature information includes a spatial feature and a semantic feature of the object
included in each frame of image; and determining the target object based on the feature

information of the object included in each frame of image. In this embodiment, the spatial

feature is a shallow visual feature and includes a texture, a color, a shape, a spatial relationship,
and the like, and the semantic feature includes a deep relationship between objects.

[0052] Optionally, a method for training the target network model includes: obtaining M
frames of sample images, where each frame of sample image includes a preset object, and M
is a natural number greater than or equal to one; marking the preset object in each frame of
sample image to obtain M frames of marked sample images; and training an original network
model based on the M frames of marked sample images to obtain the target network model.

In this embodiment, the original network model may be YOLOvV3 (a third version of a YOLO

algorithm) or FasterRCNN (an optimized version of a FastRCNN algorithm, where a region

of interest is generated by using a region proposal network). Certainly, the algorithm is only

an example, and the original network model may be any model that can satisfy an

identification requirement. The sample image may be a network resource, manually captured
data, or an Al-generated training material. The target object in the sample image may be

manually marked. Each sample image may include a plurality of target objects.

[0053] According to this embodiment of the present disclosure, the image information of the
target water region captured by the pool robot is analyzed, so that the target object can be

identified, and the position of the target object can be determined. Further, the pool robot can
be controlled to directly move to the position of the target object and perform the target
operation on the target object. In this way, the following case can be avoided: The pool robot
cannot position the target object and therefore can only re-clean the entire target water region
along a preset route.

[0054] In an example embodiment, the obtaining image information of a target water region

captured by a pool robot includes: obtaining the image information of the target water region

captured by the pool robot when the pool robot operates in a first operation mode. The first
operation mode is a mode in which the pool robot operates between a plurality of preset
positions along a random route based on a preset time period. In the above embodiment, the

first operation mode is a mode of performing patrolling along a random path, and the preset
10
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time period may be 5 minutes, 6 minutes, or 10 minutes. Certainly, the above time period is
only an example, and the preset time period may be any duration that can satisfy a patrolling
requirement of the pool robot. For example, when there are three preset positions A, B, and C
in the target water region, the first operation mode may be a mode in which the pool robot
randomly performs patrolling between the three preset positions A, B, and C for 5 minutes.
According to the above embodiment, the pool robot performs patrolling along the random
path to determine that there are some target objects in the target water region. This can
effectively improve efficiency of the pool robot in processing a specific object.

[0055] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: if the analysis result indicates that there is the target object
in the target water region, determining the target position based on the image information;
and controlling the pool robot to move to the target position and perform the target operation
corresponding to the type of the target object.

[0056] Optionally, a method for determining the target position based on the image
information includes: determining a pixel coordinate of the target object in each frame of
image to obtain N pixel coordinates, where the image information includes the image;
converting and mapping the N pixel coordinates to a camera device coordinate system based
on a first configuration parameter of a camera device of the pool robot to obtain N mapped
coordinates, where the first configuration parameter includes a parameter existing when the
image information is captured; and determining the target position based on the N mapped
coordinates and a second configuration parameter of the camera device. The second
configuration parameter includes pose information existing when the camera device captures
the image information. The pose information includes a rotation matrix and a translation
vector. In this embodiment, the converting and mapping the pixel coordinates to a camera
device coordinate system may be converting the pixel coordinates to normalized coordinates
in the camera device coordinate system (the pixel coordinates are converted to the normalized
coordinates, so that subsequent calculation of the target position can be simplified), or
converting the pixel coordinates to image plane coordinates in the camera device coordinate
system (that is, the pixel coordinates are converted to the normalized coordinates based on a
focal length of the camera device, and in this case, a distance between the image plane
coordinates is a distance between corresponding pixel coordinates). According to the above

embodiment, position information of the target object is determined based on the image
11
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information, so that some target objects in the target water region are quickly positioned. This
can effectively improve the efficiency of the pool robot in processing a specific object.
[0057] In an example embodiment, the obtaining image information of a target water region
captured by a pool robot includes: obtaining the image information of the target water region
captured by the pool robot when the pool robot operates in a second operation mode. The
second operation mode is a mode in which the pool robot operates between a plurality of
preset positions along a fixed route based on a preset time period. In the above embodiment,
the second operation mode is a mode of performing patrolling along a fixed path, and the
preset time period may be 5 minutes, 6 minutes, or 10 minutes. Certainly, the above time
period is only an example, and the preset time period may be any duration that can satisfy a
patrolling requirement of the pool robot. For example, when there are three preset positions
A, B, and C in the target water region, the second operation mode may be a mode in which
the pool robot performs patrolling along a preset fixed path of A—B—C for 10 minutes.
According to the above embodiment, the pool robot performs patrolling along the fixed path
to determine that there are some target objects in the target water region. This can effectively
improve efficiency of the pool robot in processing a specific object.

[0058] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: when the pool robot operates in the second operation mode,
determining the target position of the target object if the analysis result indicates that there is
the target object in the target water region, and controlling the pool robot to move to the target
position and perform the target operation corresponding to the type of the target object.
According to the above embodiment, position information of the target object is determined
based on the image information, so that some target objects in the target water region are
quickly positioned. This can effectively improve the efficiency of the pool robot in processing
a specific object.

[0059] In an example embodiment, the determining a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and controlling
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object includes: after the pool robot operates in a second operation mode,
marking positions of a plurality of target objects on a map if the analysis result indicates that
there is the plurality of target objects in the target water region, where the map is constructed

in a process in which the pool robot operates in the target water region; determining an
12

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 13 of 377



2024009-016
Client Ref.: IDEAWO20230133Q.US1

operation route based on the positions of the plurality of target objects; and controlling the
pool robot to move to the positions of the plurality of target objects along the operation route
and perform a target operation corresponding to a type of each target object. In the above
embodiment, optionally, the determining an operation route based on the positions of the
plurality of target objects includes: inputting the positions of the plurality of target objects to
a target shortest route model to obtain the operation route. The operation route is a shortest
operation route in which the pool robot passes through the positions of the plurality of target
objects. According to the target shortest route model, the shortest operation route that traverses
the plurality of positions is calculated based on a heuristic algorithm (for example, a genetic
algorithm or an ant colony algorithm). For example, a method for determining a shortest route
based on the genetic algorithm includes: defining an objective function as a length of the
operation route; taking a plurality of randomly combined operation routes as parents and a
plurality of randomly re-combined operation routes as offspring; choosing offspring with a
better value of the objective function as a new parent; and performing iteration continuously
and determining the offspring as the operation route when a value of the objective function of
the offspring cannot significantly exceed that of the parent. The positions of the target objects
are recorded in a process of performing patrolling along the fixed path, and route planning is
performed after patrolling is completed. This can shorten processing distance and effectively
improve cleaning efficiency of the pool robot.

[0060] In an example embodiment, before the obtaining image information of a target water
region captured by a pool robot, the method further includes: controlling the pool robot to
perform the target operation along an edge in the target water region; and after it is determined
that the pool robot completes the target operation along the edge, controlling the pool robot
to perform a patrolling operation in the target water region. The patrolling operation includes
controlling the pool robot to capture the image information in the target water region. In the
above embodiment, a task of the pool robot includes performing the target operation along an
edge of the target water region, performing the target operation in the target water region
along a planned route, and performing the target operation along the edge of the target water
region again. Performing the target operation along the edge may correspond to performing
the target operation along the edge of the target water region again in the task. In other words,
the patrolling operation may be performed after the pool robot completes the task. According
to the above embodiment, the pool robot performs patrolling after performing the task, so that
supplementary cleaning can be performed on the target water region. This effectively

improves a working effect of the pool robot.
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[0061] Based on the foregoing descriptions of the implementations, a person skilled in the art
may clearly understand that the method in the above embodiment may be implemented by
software in addition to a necessary universal hardware platform or by hardware only. In many
cases, the former is a preferred implementation. Based on such understanding, the technical
solutions of the present disclosure can be essentially or the part that contributes to the related
technology can be embodied in a form of a software product. This computer software product
is stored in a storage medium (for example, a ROM/RAM, a magnetic disk, or a compact disc),
and includes several instructions for instructing a terminal device (which may be a mobile
phone, a computer, a server, or a network device) to perform the method described in
embodiments of the present disclosure.

[0062] An embodiment further provides a pool robot control apparatus. The apparatus is
configured to implement the above embodiments and optional implementations. Some that
have been described are not described in detail again. The term "module" used below may be
a combination of software and/or hardware that implements a preset function. Although the
apparatus described in the following embodiment is preferably implemented in software, it
may be conceived that the apparatus is implemented in hardware or a combination of software
and hardware.

[0063] FIG. 3 is a block diagram of a structure of a pool robot control apparatus according to
an embodiment of the present disclosure. As shown in FIG. 3, the apparatus includes: an
obtaining module 32 configured to obtain image information of a target water region captured
by a pool robot, where the pool robot operates in the target water region; an analysis module
34 configured to analyze the image information to determine an analysis result; and a
determining module 36 configured to determine a target position of a target object if the
analysis result indicates that there is the target object in the target water region, and control
the pool robot to move to the target position and perform a target operation corresponding to
a type of the target object.

[0064] In an example embodiment, the obtaining module includes a first obtaining sub-
module configured to obtain the image information of the target water region captured by the
pool robot when the pool robot operates in a first operation mode. The first operation mode is
a mode in which the pool robot operates between a plurality of preset positions along a random
route based on a preset time period.

[0065] In an example embodiment, the determining module includes: a first determining sub-
module configured to determine the target position based on the image information if the

analysis result indicates that there is the target object in the target water region and a control
14
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sub-module configured to control the pool robot to move to the target position and perform
the target operation corresponding to the type of the target object.

[0066] In an example embodiment, the obtaining module includes a second obtaining sub-
module configured to obtain the image information of the target water region captured by the
pool robot when the pool robot operates in a second operation mode. The second operation
mode is a mode in which the pool robot operates between a plurality of preset positions along
a fixed route based on a preset time period.

[0067] In an example embodiment, the determining module includes a second determining
sub-module configured to: when the pool robot operates in the second operation mode,
determine the target position of the target object if the analysis result indicates that there is
the target object in the target water region, and control the pool robot to move to the target
position and perform the target operation corresponding to the type of the target object.
[0068] In an example embodiment, the apparatus is further configured to: after obtaining the
image information of the target water region captured by the pool robot, determine a pixel
coordinate of the target object in each of a plurality of frames of images to obtain a plurality
of pixel coordinates, where the image information includes the plurality of frames of images;
convert and map the plurality of pixel coordinates to a camera device coordinate system based
on a first configuration parameter of a camera device of the pool robot to obtain a plurality of
mapped coordinates, where the first configuration parameter includes a parameter existing
when the image is captured; and determine the target position of the target object in the target
water region based on the plurality of mapped coordinates and a second configuration
parameter of the camera device. The second configuration parameter includes pose
information existing when the camera device captures the image. The pose information
includes a rotation matrix and a translation vector.

[0069] In an example embodiment, the plurality of pixel coordinates are converted and
mapped to the camera device coordinate system based on the first configuration parameter of
the camera device of the pool robot in the following manner, to obtain the plurality of mapped
coordinates: converting and mapping the plurality of pixel coordinates to normalized
coordinates in the camera device coordinate system to obtain the plurality of mapped
coordinates; or converting and mapping the plurality of pixel coordinates to image plane
coordinates in the camera device coordinate system to obtain the plurality of mapped
coordinates.

[0070] In an example embodiment, the determining module further includes: a third

determining sub-module configured to: after the pool robot operates in a second operation
15
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mode, mark positions of a plurality of target objects on a map if the analysis result indicates
that there is the plurality of target objects in the target water region, where the map is
constructed in a process in which the pool robot operates in the target water region; a fourth
determining sub-module configured to determine an operation route based on the positions of
the plurality of target objects; and a control sub-module configured to control the pool robot
to move to the positions of the plurality of target objects along the operation route and perform
a target operation corresponding to a type of each target object.

[0071] In an example embodiment, the operation route is determined based on the positions
of the plurality of target objects in the following manner: inputting the positions of the
plurality of target objects to a target shortest route model to obtain the operation route. The
operation route is a shortest operation route in which the pool robot passes through the
positions of the plurality of target objects.

[0072] In an example embodiment, the target shortest route model is determined in the
following manner: defining an objective function as a length of the operation route; taking a
plurality of randomly combined operation routes as parents and a plurality of randomly re-
combined operation routes as offspring; and determining the target shortest route model based
on the parents and the offspring.

[0073] In an example embodiment, the apparatus further includes: a first control module
configured to: before the image information of the target water region captured by the pool
robot is obtained, control the pool robot to perform the target operation along an edge in the
target water region; and a second control module configured to: after it is determined that the
pool robot completes the target operation along the edge, control the pool robot to perform a
patrolling operation in the target water region. The patrolling operation includes controlling
the pool robot to capture the image information in the target water region.

[0074] In an example embodiment, the apparatus is further configured to: before obtaining
the image information of the target water region captured by the pool robot, control the pool
robot to perform a task in the target water region, where the task includes performing the
target operation along an edge of the target water region, performing the target operation in
the target water region along a planned route, and performing the target operation along the
edge of the target water region again; and after it is determined that the pool robot completes
the task, control the pool robot to perform a patrolling operation in the target water region.
The patrolling operation includes controlling the pool robot to capture the image information
in the target water region.

[0075] In an example embodiment, the target object is determined in the following manner:
16
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inputting the image information to a target network model to obtain feature information of an
object included in the image information output by the target network model, where the
feature information includes a spatial feature and a semantic feature of the object; and
determining the target object based on the feature information of the object.

[0076] In an example embodiment, the target network model is trained in the following
manner: obtaining M frames of sample images, where each frame of sample image includes
a preset object, and M is a natural number greater than or equal to one; marking the preset
object in each frame of sample image to obtain M frames of marked sample images; and
training an original network model based on the M frames of marked sample images to cbtain
the target network model.

[0077] 1t should be noted that each module may be implemented by software or hardware,
and for the latter, it may be implemented in the following manner: All modules are located in
a same processor, or various modules are located in different processors respectively in a form
of any combination. However, this is not limited thereto.

[0078] An embodiment of the present disclosure further provides a computer-readable storage
medium. The computer-readable storage medium stores a computer program. When the
computer program is run, steps in any one of the method embodiments are performed.
[0079] In an example embodiment, the computer-readable storage medium may include, but
is not limited to, any medium that can store the computer program, for example, a USB flash
drive, a read-only memory (Read-Only Memory, ROM for short), a random access memory
{Random Access Memory, RAM for short), a removable hard disk, a magnetic disk, or a
compact disc.

[0080] An embodiment of the present disclosure further provides a pool robot. The pool robot
includes a memory and a processor. The memory stores a computer program. The processor
is configured to: when executing the computer program, perform steps in any one of the
method embodiments.

[0081] In an example embodiment, the pool robot may further include a transmission device
and an input/output device. The transmission device is connected to the processor, and the
input/output device is connected to the processor.

[0082] For details of specific examples in this embodiment, refer to the examples described
in the above embodiments and example implementations. Details are not described in this
embodiment again.

[0083] It is clear that a person skilled in the art should understand that the modules or steps

in the present disclosure may be implemented by a general -purpose computing apparatus, and
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the modules may be integrated on a single computing apparatus or distributed on a network
including a plurality of computing apparatuses, or may be implemented by program code
executed by a computing apparatus. In this way, the program code can be stored in a storage
apparatus and executed by the computing apparatus. In addition, in some cases, the shown or
described steps may be performed in an order different from the above order, or the modules
are respectively manufactured into various integrated circuit modules, or a plurality of
modules are manufactured into a single integrated circuit module. In this way, the present
disclosure is not limited to any particular combination of hardware and software.

[0084] The foregoing descriptions are merely optional embodiments of the present disclosure,
but are not intended to limit the present disclosure. For a person skilled in the art, the present
disclosure may have various modifications and variations. Any modification, equivalent
replacement, improvement, or the like made without departing from the principle of the

present disclosure shall fall within the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A pool robot control method, comprising:

obtaining image information of a target water region captured by a pool robot, wherein
the pool robot operates in the target water region, wherein the image information comprises a
frame of image or a plurality of frames of images;

analyzing the image information to determine an analysis result; and

determining a target position of a target object if the analysis result indicates that there
is the target object in the target water region, and controlling the pool robot to move to the
target position and perform a target operation corresponding to a type of the target object.

2. The method according to claim 1, wherein the obtaining image information of a target
water region captured by a pool robot comprises:

obtaining the image information of the target water region captured by the pool robot
when the pool robot operates in a first operation mode, wherein the first operation mode is a
mode in which the pool robot operates between a plurality of preset positions along a random
route based on a preset time period.

3. The method according to claim 1, wherein the determining a target position of a target
object if the analysis result indicates that there is the target object in the target water region,
and controlling the pool robot to move to the target position and perform a target operation
corresponding to a type of the target object comprises:

if the analysis result indicates that there is the target object in the target water region,
determining the target position based on the image information; and

controlling the pool robot to move to the target position and perform the target operation
corresponding to the type of the target object.

4. The method according to claim 1, wherein the obtaining image information of a target
water region captured by a pool robot comprises:

obtaining the image information of the target water region captured by the pool robot
when the pool robot operates in a second operation mode, wherein the second operation mode
is a mode in which the pool robot operates between a plurality of preset positions along a
fixed route based on a preset time period.

5. The method according to claim 4, wherein the determining a target position of a target
object if the analysis result indicates that there is the target object in the target water region,

and controlling the pool robot to move to the target position and perform a target operation

1
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corresponding to a type of the target object comprises:

when the pool robot operates in the second operation mode, determining the target
position of the target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform
the target operation corresponding to the type of the target object.

6. The method according to claim 4, wherein the determining a target position of a target
object if the analysis result indicates that there is the target object in the target water region,
and controlling the pool robot to move to the target position and perform a target operation
corresponding to a type of the target object comprises:

after the pool robot operates in the second operation mode, marking positions of a
plurality of target objects on a map if the analysis result indicates that there is the plurality of
target objects in the target water region, wherein the map is constructed in a process in which
the pool robot operates in the target water region;

determining an operation route based on the positions of the plurality of target objects;
and

controlling the pool robot to move to the positions of the plurality of target objects along
the operation route and perform a target operation corresponding to a type of each target object.

7. The method according to claim 1, wherein before the obtaining image information of
a target water region captured by a pool robot, the method further comprises:

controlling the pool robot to perform the target operation along an edge in the target
water region; and

after it is determined that the pool robot completes the target operation along the edge,
controlling the pool robot to perform a patrolling operation in the target water region, wherein
the patrolling operation comprises controlling the pool robot to capture the image information
in the target water region.

8. The method according to claim 1, wherein before the obtaining image information of
a target water region captured by a pool robot, the method further comprises:

controlling the pool robot to perform a task in the target water region, wherein the task
comprises performing the target operation along an edge of the target water region,
performing the target operation in the target water region along a planned route, and
performing the target operation along the edge of the target water region again; and

after it is determined that the pool robot completes the task, controlling the pool robot to
perform a patrolling operation in the target water region, wherein the patrolling operation

comprises controlling the pool robot to capture the image information in the target water
2
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region.

9. A pool robot control method, wherein a pool robot is configured to perform a cleaning
operation in a target water region, and a camera is disposed on the pool robot, wherein the
method comprises:

controlling the pool robot to perform a patrolling operation in the target water region,
enabling the camera to capture an image of the target water region in a process of performing
the patrolling operation, wherein the image is used to determine whether there is a target
object in the target water region, wherein the target object needs to be cleaned; and

controlling, if it is determined that there is the target object, the pool robot to move to a
target position of the target object and perform the cleaning operation on the target object.

10. The method according to claim 9, further comprising:

controlling the pool robot to perform the cleaning operation in the target water region
along an edge of the target water region; and

after the pool robot completes the cleaning operation along the edge of the target water
region, controlling the pool robot to perform the patrolling operation in the target water region.

11. The method according to claim 9, wherein the patrolling operation is performed after
the pool robot completes a task, wherein the task comprises performing the cleaning operation
along an edge of the target water region, performing the cleaning operation in the target water
region along a planned route, and performing the cleaning operation along the edge of the
target water region again.

12. The method according to claim 9, comprising: if it is determined that there is the
target object, controlling the pool robot to directly move to the target position of the target
object and perform the cleaning operation on the target object.

13. The method according to claim 9, wherein the controlling the pool robot to perform
a patrolling operation in the target water region comprises:

controlling the pool robot to perform the patrolling operation in a first operation mode,
wherein the first operation mode is a mode of performing the patrolling operation along a
random route.

14. The method according to claim 13, wherein the controlling the pool robot to perform
a patrolling operation in the target water region comprises:

controlling the pool robot to perform the patrolling operation in the first operation mode,
wherein the first operation mode is a mode in which the pool robot operates between a
plurality of preset positions along the random route based on a preset time period.

15. The method according to claim 9, wherein the controlling the pool robot to perform
3
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a patrolling operation in the target water region comprises:

controlling the pool robot to perform the patrolling operation in a second operation mode,
wherein the second operation mode is a mode of performing the patrolling operation along a
fixed route.

16. The method according to claim 15, wherein the controlling the pool robot to perform
a patrolling operation in the target water region comprises:

controlling the pool robot to perform the patrolling operation in the second operation
mode, wherein the second operation mode is a mode in which the pool robot operates between
a plurality of preset positions along the fixed route based on a preset time period.

17. The method according to claim 15, wherein the controlling, if it is determined that
there is the target object, the pool robot to move to a target position of the target object and
perform the cleaning operation on the target object comprises:

when the pool robot is controlled to perform the patrolling operation in the second
operation mode, controlling, if it is determined that there is the target object, the pool robot to
move to the target position of the target object and perform the cleaning operation on the
target object.

18. The method according to claim 15 comprising: in a process of controlling the pool
robot to perform the patrolling operation in the second operation mode, if it is determined that
there is the target object, recording the target position of the target object, or after the pool
robot is controlled to perform the patrolling operation in the second operation mode, if it is
determined that there is a plurality of target objects, marking target positions of the plurality
of target objects on a map, wherein the map is constructed in a process in which the pool robot
operates in the target water region; and

the controlling, if it is determined that there is the target object, the pool robot to move
to a target position of the target object and perform the cleaning operation on the target object
comprises: after the patrolling operation is completed, controlling the pool robot to move to
the target positions of the plurality of target objects along an operation route and perform the
cleaning operation on each target object.

19. The method according to claim 9, comprising: when the pool robot performs the
cleaning operation at a water surface or a bottom of the target water region, controlling the
pool robot to perform the patrolling operation in the target water region.

20. The method according to claim 9, comprising: if it is determined that there is the
target object, determining the target position of the target object and controlling the pool robot

to move to the target position of the target object, wherein the image is used to determine the
4
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target position of the target object.
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ABSTRACT
Embodiments of the present disclosure provide a pool robot control method and
apparatus, a storage medium, and a pool robot. The method includes: obtaining image
information of a target water region captured by a pool robot, where the pool robot operates
in the target water region; analyzing the image information to determine an analysis result;
and determining a target position of a target object if the analysis result indicates that there is
the target object in the target water region, and controlling the pool robot to move to the target

position and perform a target operation corresponding to a type of the target object.
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Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. I hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: @® Customer Number | O US Patent Practitioner | O Limited Recognition (37 CFR 11.9)

Customer Number 204084

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status [ Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of PCT/CN2023/116834 2024-09-04

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 2024009-016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)| the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Coun’[ryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
2023107686783 CN 2023-06-27 0402

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 2024009-016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
™).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 2024009-016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name | »,\svAl INNOVATION TECHNOLOGY (SUZHOU) CO., LTD.

Mailing Address Information For Applicant:

Address 1 12F, Bldg. 5, Tianyun Square, 111 Wusongjiang Ave

Address 2 Guoxiang Sub-district, Wuzhong District

City Suzhou State/Province Js
Country’ | CN Postal Code 215124
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 2024009-016

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

Organization Name |\ ~\1a| INNOVATION TECHNOLOGY (SUZHOU) CO., LTD.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 12F, Bldg. 5, Tianyun Square, 111 Wusongjiang Ave

Address 2 Guoxiang Sub-district, Wuzhong District

City Suzhou State/Province

Country! CN Postal Code 215124
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/WANYING LI/ Date (YYYY-MM-DD)| 2025-09-28

First Name | WANYING Last Name LI Registration Number | 81,553

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

2024009-016

Application Number

Title of Invention | POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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 Theinformation 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. Arecord 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 Arecordin 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. Arecord 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. Arecordrelated 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 CooperationTreaty.

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

7. Arecord 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.  Arecord 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.  Arecord 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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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named o Nonprovisional Application Number (if

Inventor: Shllel ZHANG known):

Title of .

Invention: Pool robot control method and apparatus, storage medium, and pool robot

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

1. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

i. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

Signature /Wanying LI/ Date 2025_09_29
z\lParmte/Typed) Wanyl ng LI ;reagﬁtslrrg:zg Number 81 ’553

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

forms are submitted.

*Total of 1
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/15 (10-17)
Approved for use through 11/30/2027. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

4 UTILITY

PATENT APPLICATION
TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b))

\_

Attorney Docket No.

2024009-016

First Named Inventor

Shilei ZHANG

Title

POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND P|

Priority Mail Express®
Label No.

/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. D Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. Applicant asserts small entity status.
See 37 CFR 1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. Specification [Total Pages 23 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5.[v] Drawing(s) (35U.S.C.113)  [Total Sheets 2_

6. Inventor’s Oath or Declaration [Total Pages _1 ______ 1]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

1]

a. Newly executed (original or copy)
b. D A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

|:| Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. D Computer Readable Form (CRF)
b. D Specification Sequence Listing on:
i D CD-ROM or CD-R (2 copies); or

iiAD Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

11.

12.

13.

14.
15.

16.

17.

18.

:

O000 O0r

[<]

Assignment Papers

(cover sheet & document(s))
Name of Assignee XINGMAI INNOVATION

TECHNOLOGY (SUZHOU) CO., LTD.

37 CFR 3.73(c) Statement
(when there is an assignee)

Power of Attorney

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

|:| Copies of citations attached
Preliminary Amendment
Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)

Nonpublication Request
Under 35 U.S.C. 122(b)(2)(B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other: Request for Prioritized examination (Track One)

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 204084

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signatre | /Wanying Li/ Date 2025-09-28 )
g | WANYING LI ooy | 81553 ,

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is estimated to average 12 minutes per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief
Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA

22313-1450.

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s
system of records is used to manage all applicant and owner information including name, citizenship, residence,
post office address, and other information with respect to inventors and their legal representatives pertaining to
the applicant's/owner’s activities in connection with the invention for which a patent is sought or has been
granted. The applicable Privacy Act System of Records Notice for the information collected in this form is
COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243 (March 29,
2013), hitps:/ fenww . govinfo.gov/content/pke/FR-2043-03-29/pdf/ 2013-072341 pdf.

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of Information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual to
whom the record pertains, when the individual has requested the Member’s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) 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)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 10) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE e

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

19/342,629 09/28/2025 08:04:14 PM Z ET 2024009-016

Title of Invention
POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 7873 FILEDBY  Wanying Li
PATENT CENTER # 72489205 FILING DATE
CUSTOMER # 204084 FIRST NAMED  Shilei ZHANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 7
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
ADS aia0014 2024009- o
016.pdf 8 Application Data Sheet 2174 KB
2024009-016_track ONE.pdf 2 Track One Request 122 KB
2024009-016_Power of
Attorney_F.pdf 2 Power of Attorney 1576 KB
2024009-016_Declaration- L
Shilei ZHANG_ F.pdf 1 Oath or Declaration filed 1201 KB
aia0015-tran letter_2024009- 2 Transmittal of New Application 418 KB
016.pdf
FINAL_2024009-016_APP Application body structured
TEXT_US-20230133WO4- 23 teﬁ’(‘t’ documont y 43 KB
APP.TEXT.docx
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Warning: Document has [Balance SBCS characters and DBCS characters] option
enabled and may result in reduction of pages, however, no data or text has been
modified. Bookmarks were found and have been removed.

FINAL_2024009-
016_Drawings-
20230133WO4.pdf

Digest

DOCUMENT

ADS_aia0014_2024009-
016.pdf

2024009-016_track ONE.pdf

2024009-016_Power of
Attorney_F.pdf

2024009-016_Declaration-
Shilei ZHANG_F.pdf

aia0015-tran letter_2024009-
016.pdf

FINAL_2024009-016_APP
TEXT_US-20230133WO0O4-
APP.TEXT.docx

FINAL_2024009-
016_Drawings-
20230133WO4.pdf

Drawings-only black and white

: : 40 KB
line drawings

MESSAGE DIGEST(SHA-512)

EBDBAA3551D0B399058A50580967F9EAFAC371C9B18A9F87
C641950C3EEBA15022B0CC2001422912439A3B29518A2EC85
FB1C6CC5246A4BOD6FDDA023BAF1333

3DOFES310D8SAEBB3F77B4F566EA48DB39258278A4D2167464
8666C5F3B93A6B616FCEC10206A47BB6054D58F68B782B628
4D0A74FB6C472BC15765A424521121

A1CD67ED58BC8D6C239F3AF95881BAB8362A1E217D325E25
CD97BB4502FE49D51A2F4DB98137486C90E5023850C66C4AE
9D4FBO7E7F12E610C870AAAC4468B8A

83981890BC58F03F3454719C76DC47429D88F1D73A3549265D
C7F78FC56C493E031BE6FA8189D5473162DF187FBE706C421
C6D08EO8AFIDESB78EDF3713E8FA2

58397F0663976D9D4F1F39FAE52AA0869BB1DC20C07706061
71BEED6COBAOE1C160DB043F039BOBDDE94AAF2ESA8BB48
260EF672B3B8EC2FCB871B9D6DF522E 1

924E9254B8F211277686CB30774FE1B4042A149EF65180BFOF
EBD677875B0DD2C6598099553BD5F893179FAAB1DF81E41C8
147E3C7B8947C21A5CA43E121F144

8C793B6DA2FF6929D8968F979D160C2F960383180319CBC3D
BB4022A4CECE72D71426688CF1FDE115838F4DDD310540315
6B58A21C8A997695FCF294580B62F0

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 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
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submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

. - WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT
IN A DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application
indicated below has been available to the WIPO Digital Access Service since
the date of availability indicated, and that the patent application has been
available to the indicated Office(s) as of the date specified following the
relevant Office code:

Document details: Country/Office: CN
Filing date: 27 Jun 2023 (27.06.2023)
Application number: 202310768678.3

Date of availability of document:. 05 Sep 2023 (05.09.2023)

The following offices® can retrieve this document by using the access code:

AR, AT, AU, BE, BR, CA, CL, CO, CU, DK, EA, EE, EM, EP, ES, FI, GB, GE,
IB, IE, IL, IN, IT, JP, KH, KR, LT, LV, MA, MC, MX, NL, NO, NZ, PE, PL, SE,
SK, US, UY

Date of issue of this certificate: 20 Oct 2025 (20.10.2025)

*The list of offices is as on the date of issue of this certificate. Please visit DAS website
for the latest list of offices.

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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AARAT R a9 LT, A% LR B4R 289 B Az B, HHas8] L KL
AIBEATE EH BARMEE, $UTH Lk B AR 209 R AT 2 69 B ARIRAE,
F: EERREMBAEERE ST XBITZE, AR \%&ékéﬁ‘P
e LR BARAKIR T 38 A LK BARA £ 69U T, £ LKW B P ARIT

9 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 61 of 377



i}a EH :F; PN211112
ZAN LR B AR 4945 F, AP, LR ER R KEILE AL LK B AR
KERF BT SAZ T A B LA LR B AT R 0942 B o 2 BT 56 45
FH B RN BAIERIEITHREREBETES N LR AR EOZNMEE
A, PATHEA LR B ARt ag LA 2 a9 B ARSRE. £ LR AR T,
THeay, BEEAN LR BN RLNEE AL ETHBEROIE: HEAA LR
ARAT 94 B N B AR RAERB AR UF R L RIBITH K. LR HARRAES
AAVIT VGBI B A K HF ik (PlheBte ok, BEE XS HHBH LES
MMz B O RFBIBATRE &R . TPy, — A8 35 H A RAE% G Tk
.35 EX BARK R ABITRERE, WHEIEEE S NBITHREEA X
R, FRFAMBE ZANBATHREEN TR, 2F BIRJ[RABRKL AN T
RAE A ey LK, HFLiEK, 2FRK B ARSI AR R EGHF I
T, AT ARALELETEE ., @B TR AL IAZLAE PIOR B AR
S RAZE, HAEKAT MG AR B ELIZ, ST EREER, AARS
KA A FEZE,

FE— AT RS T, RIKENSE AED] 69 LK B ARKB R
WAE BT, L RiL A E LGB AR Lk B AR OR B
A FRAT B B ARIRAE AR LR KEALE AR AT LK BARRIEZ S,
28] LR AL ATE B B ARAKER P AT RALARAE, AP, LR KAIE
VEGL 36426 LR R A Bk B ARKIR P a4 ER BARE 8, £ ER
FAA P, KA B A TAEAE 46,3655 B AR KB RWAT B ARt #55R
LX) B AR B ARKIR T $AT B ARIRAE . B RS B AROKIRL AT B ARIRAE,
b B PAT B ARRAE A BT DAL F P BOAE B AR R IRIL R AT B AR
Fetf, WEP, AR T AL A B AR RIAAE S 6 AT, Bt Lk
F AP, BRI EAPIT TAEAE 55 BT, 83t B AR R IR AT AR
FiFE, ARKET KB ATEZRK,

BV LRGSR N RE, RAURAI AR AR T lF 2 7 A R4R
B b G2 5640 84 Fr iR ST A Bh AR e ik F 0B AR TS 00 KR SR AL, B
PRALFT AR A2 ) {BR B F LT aTH A L4269 FE 57 N A TiXAFa932

10 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 62 of 377



i}a EH :F; PN211112
R, RPiFeg R 7 £ AR ERF BT A B AR TR 35T LA Sk
P E S b KARILE ok, it Ehus F S G E—DNEBAR (e
ROM/RAM. ##E, KX #H) b, GiEETFI45HUMER— 64355 % (T
VA FH, TEM, REE, REFMLIXESE) RATAPFERZANT G L
HEY T ik

BT PR T — A KL B AR R E, HEEATEA
TR FZHP) R R ET T N, CEATEFA BT L, o AT AT4E A
8, KB “Hik” T VAR I Z ) Ae 69 sk b Fa/ RAB A9 RS . B VAT 52
817 P 338 09 38 B B VA R LI, (B, SRE B e st R A 40
A0 52 HLAL R T AR AR A A9

B 3 ZARBE R PIFRAEP GRKEPBZAGIZF KT WLEHIER, 0B
3R, mREOIE: FKRBALER 32, B FRIBUKEPE AaE I 4 Lk H
ARKIR A BRI S, AP, ERKEIE AL R BARKIRPIET; oM
Wik 34, ATFoWw ELABBEZLAHTOIER, Ak 36, AT E
BRI R AT AR L BARAOURAE B AR LT, AR LKA
ARIT R A AR E, HEH LR RKREPBAZHE LEXAITZE, TS
LR B AR £ 69 XA 69 B ARRAE

F— AT R e P, L RBAR S 32 BiE: BRI T AR,
B TR L RKIALE AR —iE T B iTH, A& 26y LR B4R
I BARAZ B, b, F—ET8E X4 LR K PusE A de B8 74 i)
JA R B ASTURAE B A 6 FAALFE 2%, P 3B AT A A X .

FE— AT E DY, ARk 36 64E: F AR TAER,
ATAELELESH LR AT LE BRKBRF AL BT ZGHFILT, &
P& LR EMEAZ A iR BARZ B =% T8k, B T4 LK
ANIBATE LR BARMEE, PITE LR BARA a9 A2 69 B R4,

FE— AT F A P, LR 32 B35 B IR T AN,
B TR LR KA A R § —im fTAR XAEAT B, JadE 269 LK B 4R

1M PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 63 of 377



i%HE:F; PN211112

KIRGGEEE L, AP, F 28N L K PLE A% BRI
JEHRAE B ASTRAXAL E 1) 69 B 3 2% 15 AT 69 A A,

AT R P, LA R AR 36 L4 F Aw TR,
AT LR RPN FPE s AT KB AT, AR LR Ar4E R b 54
2 Bk B ARAKIR P @45 Lk B AR A9 LT, A _BiR B AR 549 B AR
128, Fi=H LR REMBEAZITE ERAAREZE, $hiTH EL BARM £
&9 A B 6 B ARRAE .

BB — AT SR 50 P, LR A Ak 36 L OLFE: F AR T AR,
AT aEEERKEPB AL BT HEXEBITZE, AERSHTLEEF
e Lk BARKIBP L35 2 A L BARK 40T, A LR 3B iRie
%A~ Lk BARST 09428, P, LR BEE LR RKEILE AL LK B AR
KB BT IAZ P ARG B2 TR, AT&RB A LR B 4Rxd
FOGIE B AR IBATHE S IR TS, B T IEE LR RS Ak BBiE AT
BBREITESA LR BART W S ELR, IATEHA LK B AR £ 8
R AV 2 69 B ARk

BT E e, ERE ELEE: FimmAEk, ATHRR
REHLE A FFZ P 69 Lk BARAKIRA BARE &2 8T, 26 L KB A
FE B3 BARAKIR P B PAT LK BARIRAE; F s, AT EHAC L
HIAGERLE NG A PAT LR BARRIEZ B, 8% LR KIEMZ AL LX R
AR R P AT R ALIRE, P, EERABRIEOIFEF L RIEIE AL
B B AR P 6 B AR A

EHEVLAA, ER R AR AT VAR T A SR R R SR e, AT
B, TR AT A XFEH, BRI T EfEEHNE TR —AES
¥ o RF, EEZIANMERUEZTELSWNTH XS HE T REGLESE T,

A B SE A P LR T —AF it B AL S A, T B LT R A
AR P B T AR, P, moit HAAEL AR B N EATERAT E
WAL —IN 7 ik R 560 P 6 T IR

12 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 64 of 377



i}aﬁﬁ:ﬁ PN211112

T — AT 25648 F, Rt BALST R B R T VAL ISR R R T
U#. RizA#%E (Read-OnlyMemory, ##k% ROM). FitLAE IR &1k
(RandomAccessMemory, & #:% RAM). # A, BEEREALAE S
=T LA B AL B 69 AT o

R ey R PR T —FREMBA, OIEEBBEALIER, &
BB P B A T HENAL S, IR BE AR E N BT AR UAPRAT B
WAL — IR 7 ok 52 619 P 49 5 %K.

FE— A SR A P, R K AL IS AGE T VAL 354 i & AR AR
Nt %g, £, ZEmitsf EEAREEEE, M ARE XS L
WA E

AT AP P 60 BRI T VAR b 52 ) R M 52 A X o BT
RO, AFEHG AT B,

R, RATBROHEAAR BET G, bk kP i e S R A P
TUARBRGITHEEERFA, EMNTUREFELNGTHEEE , &
DA BAGTE R B TR Mk, ST AR H B T AT AL
KRG K F I, M, TSN A E AR E P bt 38 E ks, #
HAEFREFILT, T AR T & 690 5 AT P i RAgak a9 5 %, &
FICN A FEREAN B R BB, RERFCMN TS AR b %
FIVE R EA R A R I, XA, R IE IR T AT T 69 A 4
Fadi 2k L,

VAL EAHAR A R P iF e R me, FRATHRARAPiF, 5T
FAVBAI B AN R KBL, AFIFTUR S AT, JUERTIFHR
Wz A, e, FRIA#. ks, HEas e Rdifakdy
STLEZ A

13 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 65 of 377



*R*U%*:F; PN211112
L — AR BAM IR Gk, AT, G

FRIR AL AL D] 69 P K B AR KRG BRI 8, P, Prik
RIALPL I AT BT B ARAKIR P 38 47

5T BT R PR AZ 8 AR R AT 4B R

T2 PR o A7 25 R B T 367 Pt B AR KB A /2 B ARST 69 0L T,
AP B AR B89 B AR E, Rl PR R LB BT E A H
WAL E, PUT G B AR 569 R AT 6 B ARIRAE

2. ARBEAEK 1 TR T R, HA4FIEET, RBEOKEEA
FFE B AP B ARKIR A BARAE B, s

FEEUPT R K AL TS AL 35 B 4 —iE 4T AR XAEATHY, &P 69 PT ik
B AR KRG BAIEE 8, b, % —imi78 X O Kb AR
771 3% B 18] JB 2R A2 % N3k A% B 8] 69 R ALSE 48, W 1B 4T A9 8 X,

3. MREBAMBRK2 BN TR, H4FIEAT, EESWER
BT AT BARKIR AL BT R 0GH T, #Z AT B AR 49
B ARAE B, 355 P ik Kbl 38 AGEAT EATE BARMZ B, AT B ATE
B ARt £ 69 £ AT B 69 B ARERAE, 45

PR AT 25 R B T 487 Pk B ARAOR P A & B AR L9 oL
T, ARIBITE BARE AR PTE BATME E 5

Fo b P K AL AGE AT EFTK B AR B, AT 5P B AR &
49 KA XT B 4G B ARMRAE

4. ARIEAVEK 1 e Fik, H4FIEAE T, FEOKEIE A
I0IE P G PTE B ARRKIR G BT 8, 3E:

1 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 66 of 377



*R*Ug*:ﬁ PN211112

FREUP A A AL A e B B AT KB ATHE, 3R B 60 BT ik

BARAKIRA BAREAE &, FooF, 5 ZiB{THE X H6 P K AL AKe R
TR B % AT AE B 1) 69 B 5% 5 4 P SR AT a9 K

5. MIBRA B 4 BT a ok, RAIEA T, EATES AL
3577 BT iR B AR KR AR B ARST S0 0L T, A4 PR B ARRT %89
BAMZE, IR ERKEIE ABITENAL B E, RATEE
B AR S 69 £ AT B 69 B ARIRAE, 36

JEFT R KL AR BE 5 i 4748 KB ATy, MPTER 4 474%
F AR TR B ARKRIR P LIEPTE B AR R AGFOLF, AR PR B AR
0B AMZE, R ITERKEINBAZBITENALBRZE, /IT5
PR B ARt & 69 2RI 5 69 B ARERAE.

6. ARIBAANEBK IR T A, LA T, EFTESITLER
BT A7 BARKIR AL B AT R 09H T, #Z AT B AR 49
BAMEZE, FHFERPTEREME ANBATEE AL E, MAITHPTR
B AR £ 69 £ AT B 69 B ARERAE, 45!

JE P A AL B AR 42 B8 S B ATRE RGBT Z G, AT K 547 2
FoP AR P BARKBOE 0,35 5 A PTE B AR S0 T, XA
FRILE AP BAR 0042 E, S, PT R AT KB AL
Fir ik B AT R IR P B 4T 69 A2 P Hy 49 ;

PP S AN PIik B ARAT S a9 4n B AR R IEAT I s

IR TR KA AL R AERBIE TR RIEITE S AR B ARst 89
S B AL, PAT H5EHEAPTE B ARt 60 £ At 569 B ARiRAE.

7. RIEMATRK 1-6 E—IPTAE GG T %, HAFIEET, FRIOK
MALE AIGFE D) 9P E B ARRIR GG BARE & AT, P kiLads:

2 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 67 of 377



*R*Ug*:ﬁ PN211112
FE ] P A AL B ATE P B AR AR P T L HAT BT R B AR AE

T2 A 2 P K AL BB AL A PAT P B AR 2 5, 38 P K
AL ATE BT B ARAK B P AT R, b, PR RIS
) P K AU B AR BT K B AR K B P JAH T L BARAE A

8. —HARKEMIAMIERKE, AFELET, &5

IRIBAE e, F T IRBOKEALE A B 69 Pt B 47K 350 BARE
&, H, PREKEPEALPTE B IRKIR T IELT;

AT, BT O EBARE A TSR

Rk, BT AR AR AT Pk B AR A E B AR
xFRAFOLT, AT AR R 0d BARZ B, JHRH AT K B
AIBEAT ZEPTHE BAME B, $AT 5 PTE B AR 69 XA 5 69 B AREAE

9. —AIHHATRAEAE, KHIEET, Pkt ENTiRE
AR P B T EAAZ S, A, BTt AL B Ak AL TR 5 BAT B
FIAFFAEBF K 1 E 7 AE—T b A4 T ik 8 F 5.

10. —AFRMEPLE A, QIEHIHES . RILR AR B EPTE G4
B EHTEMAELESR FETegit AL R, R4 aE T, Pk
BPATHE T HEMAL R B RIAPTERA KT 2T E—RF LT
Ay IR,

3 PN211112

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 68 of 377



UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

Il\)TIL/H\/JBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS

| APPLICATION | FILING or | GRP ART | | |
19/342.,629 09/28/2025 730 2024009-016 20

204084 FILING RECCOEI:IIL:'II'RMATIOI\| NO. 7873

Saesdo . PO A

STE 650 #2512

San Francisco, CA 94108
Date Mailed: 10/22/2025

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

Shilei ZHANG, Suzhou, CHINA,;
Applicant(s)

XINGMAI INNOVATION TECHNOLOGY (SUZHOU) CO., LTD., Suzhou, CHINA;
Assignment For Published Patent Application

XINGMAI INNOVATION TECHNOLOGY (SUZHOU) CO., LTD., Suzhou, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 204084

Domestic Applications for which benefit is claimed
This application is a CON of PCT/CN2023/116834 09/04/2024

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.)
CHINA 2023107686783 06/27/2023 Access Code Provided

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.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/20/2025

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 19/342,629

Projected Publication Date: 01/29/2026
Non-Publication Request: No

Early Publication Request: No
* SMALL ENTITY **
Title

POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/iweb/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
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 8 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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

Congratulations on taking the first step to protect your invention. You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as ong as this application is pending!

We are here to help you on the rest of your journey.

Maw to the process? The Patent Basics page will take you from
"What is a patent?” to assistance with the application process.

s www.uspto.gov/PatentBasics

Consider vost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTQO
patent fees.

s www.uspto.gov/Entity Status
Become a registerad electronic filer {efilerl, You'll gain access
to the full capabilities of Patent Center. As a registered eFiler,
vou can electronically view vour submission, track the progress
of your application, and respond to USPTC correspondence.

s www.uspto.gov/ NewPatentFilers

Learn how o identify which of vour creative ideas might be
intellsciual property assets and how to protect them by using
the USPTO intellectual Property (IP) Identifier.

» ipidentifier.uspto.goy
We also provide Pro Se Assistance, support specifically
geared for independent inventors withmsd an atlorney oy
agent. Follow the link below, call us at 866-767-3848, or email
proseassistancacanter@uspo.goy.

s www.uspto.gov/ProSePatents
Need help neay vou? We have regional offices across the
country, as well as Patent and Trademark Resource Centers in

libraries in nearly every state, with specialists standing by to
help you at no cost.

« www.uspio.gov/locations
¢ www.uspio.gov/plre

Contact us!

o General informatiom USPTO Contact Center
- www.uspto.gov/help

°  Patent Cenier:
Patent Electronic Business Center
- www.uspto.gov/EBC

o Pre or post-examination: Application Assistance Unit
- www.uspio.gov/PatentAssistance

Want to loars more?

o Agcess our free services all in one spot. Find all of our
contact centers, nationwide services, events, education,
and training.

- www.uspto.gov/Freedervices

o Comnest with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube.

o Hear about rescurces for startups, inventors, and
sntrapreneurs, as well as our initiatives engaging women,
the military community, and others. These programs offer
helptul tips and tricks on identifying and managing your IP,
finding options for funding, and expanding your network to
support your business.

- www.uspto.gov/startups

- www.uspto.gov/inventors
- www.uspto.gov/initiatives
*  We hope you connect with us by subscribing to receive

important notifications by email.
- www.uspto.gov/subscribe
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. |
19/342,629 09/28/2025 Shilei ZHANG 2024009-016 7873
204084 7590 10/28/2025 I EXAMINER |

Soleado Law, PC

28 Geary Street CENTRAL, DOCKET

STE 650 #2512
San Francisco, CA 94108 | ART UNIT | papmrxUMBER |
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
10/28/2025 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

contact@soleadolaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

19/342,629 ZHANG, Shilei

Decision Granting Request for

Prioritized Examination (Track /) Examiner Art Unit AlIA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 28 September 2025 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A. for an original nonprovisional application (Track I).
B. O for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal,

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I @ mmOoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-193. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/
PROGRAM SUPPORT SPECIALIST, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. |
19/342,629 09/28/2025 Shilei ZHANG 2024009-016 7873
204084 7590 11/28/2025 I EXAMINER |

Soleado Law, PC

28 Geary Street

STE 650 #2512

San Francisco, CA 94108 | ART UNIT | papRwoMBER |
3665

STRYKER, NICHOLAS F

I NOTIFICATION DATE | DELIVERY MODE |

11/28/2025 ELECTRONIC
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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

contact@soleadolaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
19/342,629 ZHANG, Shilei

Office Action .S‘umma/y Examiner Art Unit AlA (First Inventor to
NICHOLAS STRYKER 3665 File) Status Yes

-- The MA/LING DATE of this communication appears on the cover sheet with the corresporndence address --
Period for Reply

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

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

Status
1)} Responsive to communication(s) filed on 09/28/2025.
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)(] This action is FINAL. 2b) v} This action is non-final.

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

4)(J 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 £x parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ___ is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) (0 Claim(s) __ is/are objected to.

9) (J 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://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)& The drawing(s) filed on 09/28/2025 is/are: a)@ accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)¥} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)™ Al b)(J Some**  ¢){J None of the:
1. Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [J Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [J Other:
Paper No(s)/Mail Date ’
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20251114
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Application/Control Number: 19/342,629 Page 2
Art Unit: 3665

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
Application Status
2. This Office Action is in response to the application filed on 09/28/2025. Claims 1-20 are pending
and rejected as detailed below. It is noted that the Track 1 request for this application was granted on
10/28/2025. Additionally, applicant is reminded of their duty to disclose any known prior art. No IDS
was filed with this application, despite it being a continuation of a PCT application and having a ISR.
Priority
3. Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55. Applicant claims
priority to PCT/CN2023/116834, filed 09/04/2024, and CN2023107686783, filed 06/27/2023. The
application has been examined with these dates in mind.
Claim Rejections - 35 USC § 102
4. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis (i.e., changing from AIA to pre-AlA) for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be the same
under either status.
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a){1) the claimed invention was patented, described in a printed publication, or in public use, on sale,
or otherwise available to the public before the effective filing date of the claimed invention.
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(a)(2) the claimed invention was described in a patent issued under section 151, or in an application
for patent published or deemed published under section 122(b), in which the patent or application, as
the case may be, names another inventor and was effectively filed before the effective filing date of
the claimed invention.

6. Claim(s) 1-5, 9, 12-17, and 19-20 is/are rejected under 35 U.S.C. 102(a)(1)(a)(2) as being

anticipated by Braidic (US PG Pub 2019/0085579).

7. Regarding claim 1, Braidic teaches a pool robot control method, comprising: obtaining image

information of a target water region captured by a pool robot, ([0042]-[0045] and [0048]-[0049] teach

an aquatic robot that obtains images in a target region) wherein the pool robot operates in the target

water region, ([0047]-[0048] teach the robot collecting data as it moves through the aquatic

environment) wherein the image information comprises a frame of image or a plurality of frames of

images; ([0048] teaches the robot collecting a series of images at it moves in the environment)

- analyzing the image information to determine an analysis result; ([0048]-[0055] teach the
system analyzing the image captured by the robot) and
- determining a target position of a target object if the analysis result indicates that there is the

target object in the target water region, ([0054]-[0055] teaches the robot system tracking the
target objects, “debris” in the pool) and controlling the pool robot to move to the target
position and perform a target operation corresponding to a type of the target object. ([0056]-
[0057] teaches the system determining a track to the objects and performing an operation to
remove the debris based on the type of debris)

8. Regarding claim 2, Braidic teaches the method according to claim 1, wherein the obtaining

image information of a target water region captured by a pool robot comprises: obtaining the image

information of the target water region captured by the pool robot when the pool robot operates in a

first operation mode, ([0042]-[0045] and [0048]-[0049] teach an aquatic robot that obtains images in a

target region, while operating in a specific operation mode) wherein the first operation mode is a

mode in which the pool robot operates between a plurality of preset positions along a random route
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based on a preset time period. ([0081]-[0082] teach the robot system navigating by a random pathing
for a time period)

9. Regarding claim 3, Braidic teaches the method according to claim 1, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises: if the analysis result indicates that
there is the target object in the target water region, determining the target position based on the image

information; ([0054]-[0055] teaches the robot system tracking the target objects, “debris” in the pool)

and
- controlling the pool robot to move to the target position and perform the target operation
corresponding to the type of the target object. ([0056]-[0057] teaches the system determining
a track to the objects and performing an operation to remove the debris based on the type of
debris)
10. Regarding claim 4, Braidic teaches method according to claim 1, wherein the obtaining image

information of a target water region captured by a pool robot comprises: obtaining the image
information of the target water region captured by the pool robot when the pool robot operates in a
second operation mode, ([0042]-[0045] and [0048]-[0049] teach the robot operating in a specific
control mode and an aquatic robot that obtains images in a target region) wherein the second
operation mode is a mode in which the pool robot operates between a plurality of preset positions
along a fixed route based on a preset time period. ([0047]-[0048] and [0054]-[0059] teach the robot
pathing along a preset path between preset points)

11. Regarding claim 5, Braidic teaches the method according to claim 4, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the

target water region, and controlling the pool robot to move to the target position and perform a target
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operation corresponding to a type of the target object comprises: when the pool robot operates in the
second operation mode, determining the target position of the target object if the analysis result
indicates that there is the target object in the target water region, and controlling the pool robot to
move to the target position and perform the target operation corresponding to the type of the target
object. ([0047]-[0048] and [0054]-[0059] teach the robot operating in the second pathing mode, and
determining the location of a target object. The robot then navigates to the debris and performs an
operation based on the type of debris)
12. Regarding claim 9, Braidic teaches a pool robot control method, wherein a pool robot is
configured to perform a cleaning operation in a target water region, and a camera is disposed on the
pool robot, wherein the method comprises: controlling the pool robot to perform a patrolling operation
in the target water region, ([0047]-[0048] and [0054]-[0059] teach the robot patrolling the pool as it
moves in a preset path) enabling the camera to capture an image of the target water region in a process
of performing the patrolling operation, ([0042]-[0043] teaches a camera capturing images of the water
area where the robot operates) wherein the image is used to determine whether there is a target
object in the target water region, wherein the target object needs to be cleaned; ([0048]-[0055] teach
the system analyzing the image captured by the robot and determining if there is an object in the
target area) and
- controlling, if it is determined that there is the target object, the pool robot to move to a target
position of the target object and perform the cleaning operation on the target object. ([0056]-
[0057] teaches the system determining a track to the objects and performing an operation to
remove the debris based on the type of debris)
13. Regarding claim 12, Braidic teaches the method according to claim 9, comprising: if it is

determined that there is the target object, controlling the pool robot to directly move to the target
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position of the target object and perform the cleaning operation on the target object. ([0056]-[0057]
teach the robot moving directly to the debris to remove it)

14. Regarding claim 13, Braidic teaches the method according to claim 9, wherein the controlling
the pool robot to perform a patrolling operation in the target water region comprises: controlling the
pool robot to perform the patrolling operation in a first operation mode, wherein the first operation
mode is a mode of performing the patrolling operation along a random route. ([0081]-[0082] teach the
robot system navigating by a random pathing for a time period)

15. Regarding claim 14, Braidic teaches the method according to claim 13, wherein the controlling
the pool robot to perform a patrolling operation in the target water region comprises: controlling the
pool robot to perform the patrolling operation in the first operation mode, wherein the first operation
mode is a mode in which the pool robot operates between a plurality of preset positions along the
random route based on a preset time period. ([0081]-[0082] teach the robot system navigating by a
random pathing for a time period, this route would be understood to operate between preset points)
16. Regarding claim 15, Braidic teaches the method according to claim 9, wherein the controlling
the pool robot to perform a patrolling operation in the target water region comprises: controlling the
pool robot to perform the patrolling operation in a second operation mode, ([0047]-[0048] and [0054]-
[0059] teach the robot operating in a specific control mode) wherein the second operation mode is a
mode of performing the patrolling operation along a fixed route. ([0047]-[0048] and [0054]-[0059]
teach the robot pathing along a preset path)

17. Regarding claim 16, Braidic teaches the method according to claim 15, wherein the controlling
the pool robot to perform a patrolling operation in the target water region comprises: controlling the
pool robot to perform the patrolling operation in the second operation mode, ([0047]-[0048] and
[0054]-[0059] teach the robot operating in a specific control mode) wherein the second operation

mode is a mode in which the pool robot operates between a plurality of preset positions along the fixed
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route based on a preset time period. ([0047]-[0048] and [0054]-[0059] teach the robot pathing along a
preset path between preset points)

18. Regarding claim 17, Braidic teaches the method according to claim 15, wherein the controlling, if
it is determined that there is the target object, the pool robot to move to a target position of the target
object and perform the cleaning operation on the target object comprises: when the pool robot is
controlled to perform the patrolling operation in the second operation mode, ([0047]-[0048] and
[0054]-[0059] teach the robot operating in a specific control mode) controlling, if it is determined that
there is the target object, the pool robot to move to the target position of the target object and perform
the cleaning operation on the target object. ([0047]-[0048] and [0054]-[0059] teach the robot
operating in the second pathing mode, and determining the location of a target object. The robot then
navigates to the debris and performs an operation based on the type of debris)

19. Regarding claim 19, Braidic teaches the method according to claim 9, comprising: when the pool
robot performs the cleaning operation at a water surface or a bottom of the target water region,
controlling the pool robot to perform the patrolling operation in the target water region. ([0047]
teaches the robot patrolling an aquatic environment. This environment comprises a pool, the robot
cleans the entirety of the pool, surface and bottom, and patrols the rest)

20. Regarding claim 20, Braidic teaches the method according to claim 9, comprising: if it is
determined that there is the target object, determining the target position of the target object ([0054]-
[0055] teaches the robot system tracking the target objects, “debris” in the pool) and controlling the
pool robot to move to the target position of the target object, wherein the image is used to determine
the target position of the target object. ([0056]-[0057] teaches the system determining a track to the
objects and performing an operation to remove the debris based on the type of debris)

Claim Rejections - 35 USC § 103
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21. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis (i.e., changing from AIA to pre-AlA) for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be the same
under either status.

22. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102, if the differences between the claimed invention
and the prior art are such that the claimed invention as a whole would have been obvious before the
effective filing date of the claimed invention to a person having ordinary skill in the art to which the
claimed invention pertains. Patentability shall not be negated by the manner in which the invention
was made.

23. The factual inquiries for establishing a background for determining obviousness under 35 U.S.C.
103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.
24. Claim(s) 6 and 18 is/are rejected under 35 U.S.C. 103 as being unpatentable over Braidic in view
of Regev (US PG Pub 2020/0249690).
25. Regarding claim 6, Braidic teaches the method according to claim 4, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises: after the pool robot operates in the

second operation mode, marking positions of a plurality of target objects on a map if the analysis result
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indicates that there is the plurality of target objects in the target water region, ([0047]-[0048] teaches

the system recording a series of debris objects in the pool as it navigates) wherein-the-map-s

- determining an operation route based on the positions of the plurality of target objects; ([0077]-
[0078] teach the system determining a pathing for a plurality of objects) and
- controlling the pool robot to move to the positions of the plurality of target objects along the

operation route and perform a target operation corresponding to a type of each target object.
([0077]-[0079] teaches the robot moving along the selected pathing in order to perform the
operation)

26. Braidic does not teach wherein the map is constructed in a process in which the pool robot

operates in the target water region.

27. However, Regev teaches “wherein the map is constructed in a process in which the pool robot

operates in the target water region” ([0215] teaches the system generating a map of a pool during

operation in order to better operate)

28. It would have been prima facie obvious to one of ordinary skill in the art, before the effective

filing date, to incorporate the teachings of Braidic with Regev; and have a reasonable expectation of

success. Both relate to the control of pool robots. As Regev teaches in [0107] the creation of a map of

the pool allows for the system to better control the cleaning trajectory. The cleaning robot is not moving

in the dark and can more effectively plan a route. As seen in Braidic, the robot can determine multiple

debris fields in a row and better plan how to get to all debris. The use of a map would improve this

functionality by knowing the entire pool structure.

29. Regarding claim 18, Braidic teaches the method according to claim 15 comprising: in a process

of controlling the pool robot to perform the patrolling operation in the second operation mode, if it is

determined that there is the target object, recording the target position of the target object, or after the
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pool robot is controlled to perform the patrolling operation in the second operation mode, if it is
determined that there is a plurality of target objects, marking target positions of the plurality of target
objects on a map, ([0047]-[0048] teaches the system recording a series of debris objects in the pool as

it navigates) w

waterregion; and
- the controlling, if it is determined that there is the target object, the pool robot to move to a

target position of the target object and perform the cleaning operation on the target object
([0077]-[0078] teach the system determining a pathing for a plurality of objects) comprises:
after the patrolling operation is completed, controlling the pool robot to move to the target
positions of the plurality of target objects along an operation route and perform the cleaning
operation on each target object. ([0077]-[0079] teaches the robot moving along the selected
pathing in order to perform the operation)

30. Braidic does not teach wherein the map is constructed in a process in which the pool robot

operates in the target water region.

31. However, Regev teaches “wherein the map is constructed in a process in which the pool robot

operates in the target water region” ([0215] teaches the system generating a map of a pool during

operation in order to better operate)

32. It would have been prima facie obvious to one of ordinary skill in the art, before the effective

filing date, to incorporate the teachings of Braidic with Regev; and have a reasonable expectation of

success. Both relate to the control of pool robots. As Regev teaches in [0107] the creation of a map of

the pool allows for the system to better control the cleaning trajectory. The cleaning robot is not moving

in the dark and can more effectively plan a route. As seen in Braidic, the robot can determine multiple

debris fields in a row and better plan how to get to all debris. The use of a map would improve this

functionality by knowing the entire pool structure.
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33. Claim(s) 7-8 and 10-11 is/are rejected under 35 U.S.C. 103 as being unpatentable over Braidic in
view of Goldberg (US PG Pub 2018/0073266).
34. Regarding claim 7, Braidic teaches the method according to claim 1, wherein before the

obtaining image information of a target water region captured by a pool robot, the method further

comprises:
regiens-after it is determined that the pool robot completes the target operation along the edge,
controlling the pool robot to perform a patrolling operation in the target water region, ([0047]-[0048]
and [0054]-[0059] teach the robot patrolling the pool as it moves in a preset path) wherein the
patrolling operation comprises controlling the pool robot to capture the image information in the target
water region. ([0047]-[0048] teach the robot capturing images as it patrols in the pool)

35. Braidic does not teach controlling the pool robot to perform the target operation along an edge
in the target water region.

36. However, Goldberg teaches “controlling the pool robot to perform the target operation along an
edge in the target water region;” (Fig. 1 and [0306] teach a cleaning robot that is tasked to clean a first
pool area, it follows a path that takes it along the sidewall, i.e. edge, first)

37. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Goldberg; and have a reasonable expectation of
success. Both relate to the control of pool cleaning robots operating in the pool. This style of edge first
allows the robot to clean in a way that prevents debris from escaping the path of the robot. As Goldberg
teaches in [0154]-[0156] pool regions may be varied depending of the type of pool. Going with the edge
of the region first such as the sidewall allows the robot to image the future operation region and
determine a path to the debris. This ensures optimal efficiency in the cleaning operation.

38. Regarding claim 8, Braidic teaches the method according to claim 1, wherein before the

obtaining image information of a target water region captured by a pool robot, the method further
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comprises:

along-the-edge-of-the-target-waterregion-again; and

- afteritis determined that the pool robot completes the task, controlling the pool robot to
perform a patrolling operation in the target water region, ([0047]-[0048] and [0054]-[0059]
teach the robot patrolling the pool as it moves in a preset path) wherein the patrolling
operation comprises controlling the pool robot to capture the image information in the target
water region. ([0047]-[0048] teach the robot capturing images as it patrols in the pool)

39. Braidic does not teach controlling the pool robot to perform a task in the target water region,
wherein the task comprises performing the target operation along an edge of the target water region,
performing the target operation in the target water region along a planned route, and performing the
target operation along the edge of the target water region again.

40. However, Goldberg teaches “controlling the pool robot to perform a task in the target water
region, wherein the task comprises performing the target operation along an edge of the target water
region,” (Fig. 1 and [0306] teach a cleaning robot that is tasked to clean a first pool area, it follows a
path that takes it along the sidewall, i.e. edge, first) “performing the target operation in the target
water region along a planned route,” (Fig. 1 and [0306] show a robot completing the cleaning
operation in the main region of the pool after cleaning the first edge) and “performing the target
operation along the edge of the target water region again.” (Fig. 1 and [0306] show the robot cleaning
the edge a second time after cleaning the main area of operation)

41. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Goldberg; and have a reasonable expectation of

success. Both relate to the control of pool cleaning robots operating in the pool. This style of edge first
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allows the robot to clean in a way that prevents debris from escaping the path of the robot. As Goldberg
teaches in [0154]-[0156] pool regions may be varied depending of the type of pool. Going with the edge
of the region first such as the sidewall allows the robot to image the future operation region and
determine a path to the debris. This ensures optimal efficiency in the cleaning operation.

42. Regarding claim 10, Braidic teaches the method according to claim 9, further comprising:

the-target-waterregion; and after the pool robot completes the cleaning operation along the edge of

the target water region, controlling the pool robot to perform the patrolling operation in the target
water region. ([0047]-[0048] and [0054]-[0059] teach the robot patrolling the pool as it moves in a
preset path)

43. Braidic does not teach controlling the pool robot to perform the cleaning operation in the target
water region along an edge of the target water region.

44, However, Goldberg teaches “controlling the pool robot to perform the cleaning operation in the
target water region along an edge of the target water region” (Fig. 1 and [0306] teach a cleaning robot
that is tasked to clean a first pool area, it follows a path that takes it along the sidewall, i.e. edge, first)
45. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Goldberg; and have a reasonable expectation of
success. Both relate to the control of pool cleaning robots operating in the pool. This style of edge first
allows the robot to clean in a way that prevents debris from escaping the path of the robot. As Goldberg
teaches in [0154]-[0156] pool regions may be varied depending of the type of pool. Going with the edge
of the region first such as the sidewall allows the robot to image the future operation region and
determine a path to the debris. This ensures optimal efficiency in the cleaning operation.

46. Regarding claim 11, Braidic teaches the method according to claim 9, wherein the patrolling

operation is performed after the pool robot completes a task, ([0047]-[0048] and [0054]-[0059] teach
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the robot patrolling the pool as it moves in a preset path) wherein-the task-comprisesperformingthe

47. Braidic does not teach wherein the task comprises performing the cleaning operation along an
edge of the target water region, performing the cleaning operation in the target water region along a
planned route, and performing the cleaning operation along the edge of the target water region again.
48. However, Goldberg teaches “wherein the task comprises performing the cleaning operation
along an edge of the target water region,” (Fig. 1 and [0306] teach a cleaning robot that is tasked to
clean a first pool area, it follows a path that takes it along the sidewall, i.e. edge, first) “performing the
target operation in the target water region along a planned route,” (Fig. 1 and [0306] show a robot
completing the cleaning operation in the main region of the pool after cleaning the first edge) and
“performing the target operation along the edge of the target water region again.” (Fig. 1 and [0306]
show the robot cleaning the edge a second time after cleaning the main area of operation)

49. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Goldberg; and have a reasonable expectation of
success. Both relate to the control of pool cleaning robots operating in the pool. This style of edge first
allows the robot to clean in a way that prevents debris from escaping the path of the robot. As Goldberg
teaches in [0154]-[0156] pool regions may be varied depending of the type of pool. Going with the edge
of the region first such as the sidewall allows the robot to image the future operation region and
determine a path to the debris. This ensures optimal efficiency in the cleaning operation.

Conclusion
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50. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to NICHOLAS STRYKER whose telephone number is (571)272-4659. The examiner can
normally be reached Monday-Friday 7:30-5:00.

51. 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.

52. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Christian Chace can be reached at (571) 272-4190. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

53. Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/N.S./

Examiner, Art Unit 3665

/CHRISTIAN CHACE/

Supervisory Patent Examiner, Art Unit 3665
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11:33 AM

2025/11/12
11:33 AM

2025/11/12
11:34 AM

2025/11/12
01:19 PM

2025/11/12
01:25 PM

11/14/2025 01:50:40 PM

Workspace: Xingmai Pool Robot

Page 4of 5
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L25 2

L26 308

L27 277

L28 28

(20200237176]2019020
8979).pn.

L11 AND (( perimeter
OR edge OR border OR
boundary OR periphery)
near4 (clean$3 OR
cleans$3 OR scrub$4
OR wash$3 OR
vacuum$4 OR brush$3
OR wip$3) )

L26 AND
@ad<"20230627"

(L11 AND (( perimeter
OR edge OR border OR
boundary OR periphery)
near4 (map$4 OR
chart$3 OR diagram$4
OR plot$4 ))) AND
@ad<"20230627"

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2025/11/12
01:27 PM

2025/11/13
02:45 PM

2025/11/13
02:45 PM

2025/11/13
03:43 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

11/14/2025 01:50:40 PM
Workspace: Xingmai Pool Robot

Page50f 5

NS
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Report Run Date: 2025-11-14 UTC
Searches: 8
Markers: 0

| Search History

Pagelofs
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Search# ITmestamp. L peas] page

1 225 1-RL B4R UTC ~6,51

[$11

586 3

2 2045-11-31 1aAe UTC ~6,515,686 4

3 2045-31-31 12Ae UTC 1 4

4 2U45-31-31 32

5 2045-31-31 17

& 2045-11-32 1828 UTC ~32,583,78% 4

7 20453130 3944 UTC ~30,213,570 5

& 2085-3 032 3844 UTC ~5,826,407 5

g 2035-11-32 1945 UTC ~404,782

(9]

‘ | Search History Page20f5
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Content: Patents + NPL {185}

US Patents [ US Designs | US Applications | EFQ Patents | EPO Applications | China Patents | China Applications | Japan
Pamﬂfﬂ«-“fm Ap;}iaaaiim‘s Korea Patents | Korea Applications | WIPQ Applications | Argentina Patents | Argenting
A::p:‘ 2ii Patents | Brazil Applications | Canada Patents | Canada Applications | Chile Patents | Chile
ppiic ‘*”0 ELQ ombia Apt isaaism‘ [ Costa Rica Applications | Cuba Patents | Cuba Applications | Dominican Republic
Applications | Ecuador Patents | Ecuador Applications | Fi Salvador Applications | Guatemala ppimi’mm | Honduras
-p=-a<;téar‘;a§i\i@xac,‘: =-zat~:nis§ «’iex:c:ﬂ;f\;;piaaaiac};‘s Nicaragua Patents | Panama Applications | F@;uA;}piuaﬁons
rinidad & Tobago Patents ipuay Applications | Austria Patents | Austria Applications | Belarus Patents | Belgium
Pa‘i‘.eﬂts Belgium Appiicatim s | Bosnia & Herzegovina Fatents | Bosnia & Herzegovina Applications | Bulgaria Patents |
Bulgaria Applications atents | Croatia Appli w}iéfﬂ 3 Czech Republic Patents | Czech %uru Hlic Applications |
Crechos! ovai\aa Fatents | Czechoslovalda Applications Patents | Benmark Applications | Estonia Fatents
Estonia Applications | EUIPQ Patents | Finland Patents | Hnidne Appi;mimm; France Patents | France Applications |
ize;mrmy Patents | Germ anyApp--ca‘-‘-Qrﬁ» Great Britain Patents | Great Britain Applications Greece Patents | Greece
Applications | Hung ary Patents | Hungary Applications Heeland Patents | lceland Applications | Ireland Fatents Hreland
pplications | ltaly Patents | italy Ar:»p ications | Latvia Pfatm?siérﬁ\:m Appi& “ations | Lithuania Patents | Lithuania
Applications | Luxembourg Patents | Luxembourg Applications | Malta Pa wco Patents | Montenegro Patents |
Montenegro Applications | Net%eeiar.ds Patents | Netherlands Ag p&emiﬁfm%] N(.,fwaw Patents | Naweay Applications |
Poland Patents | Poland Applications | Fortugal Patents | Pormgai Applications | Republic of Moldova Patents |
Republic of Moldova Appii{:aticmf Romania Patents splications | San Maring Patents | San Maring
Applications | Serbia Patents | Serbia Applications | i ()\'akid P@Le;\s | Slovakia Applications | Slovenia Patents
Patents | Spain Applications | Sweden Patents | Sweden Applications | Switeerland Patents | Switzerland Applications |
Ukraine Paten ‘v’ugasiavia/z’ierbia and Montenegro Pa‘i"nt‘;ﬁYuges&w:a/‘:e* sia and Montenegro Applications |
Armenia Patents ta Patents | Australia Applications | Cyprus Patents | uuif’,af)p@fa*’mn Council Patents | Hong
Kong Patents | Indiz Pate nt<; India Applications | indones ,-P indonesia Applications | israel Patents | israel
/ ppnfzcﬁ'am Jordan Patents | Jordan Applications | Kyrgyzstan Patents | Macao ﬂ\ppisfatmns Malaysia Patents|
Mongolia Patents | New Zealand Patents | Philippines Patents | Phi .spps;‘esApp‘-cahoﬂ Saudi Arabia Patents | Saudi
Arabia Applications | Singapore Batents | Singapore Ap ﬁﬁzmiifmsi”aw@ n Patents | Tatwan Applications | Tajikistan
Patents | Tajikistan Applications | Thatland Patents | Thalland Applications | Uzbekistan Patents | Vietnam Patents
Algeria Patents Fatents | ARIPO Applications | Egypt P aiem] Kenya Patents | Malawi Patents | Morocco Patents
Moroces Applications | QAP Patents | South Africa Patents | Tunisia Applications | Zambia Patents | ,_/_smbfa bwe
Patents | EAPQ Patents | EAPQ Applicati seorgla Patents | Georgia Applications | Kazakhst%*‘; Patents | Kazakhstan
Applications | Russia Patents | Russia App iaaaiam‘s‘ Turkey Patents | Turkey Applications | IEEE Xplore Publications:
EEE Periodicals [ HEE
Publications: IEEE Early Acces

[

i;-nr

ey oy d

IEEE Xplore Publications: IFEE Conferences | IEEE Xplore | ubi cations: EE:M. Standards | IEEE Xplore

HEEE Xplore Publications: SMFTE Periodicals s Publications: SMPTE
Conferences | IEEE Xplore Publications: SMPTE Standards ¥plore Publications: MIT Press eBooks [HEEE Xplore
Publications: Wiley-IEEE eBooks | IEEE Xpéove Fublications =5‘-v€ Pariodicals HEEE Xplore Publications: URS Periodicals
IEEE Xplore Publications: VDE Conferences | IEEE Xplore Bublications: Penods&a&s from China | 1EEE Xplore
u%:»::c,auans, Ericsson Technology Review | IEEE Xplore Publications: Manning Bools | IEEE Xplore Publications: Packe
Books | IP.com Prior Art Database: The P.com J IP.com Prior Art Database: internet Soclety RFC | IP.com Frior
Art Database: IBM TDB Archive [ 1P.com Prior Art Database: &Pf}Cy Journals | 1P.com Prior Art Database: Software
Patent institute | OnePetro.org: Periodicals st OnePetyo.org | OnePetro.org Conferences at OnePetro.org | Other
Literature: {BA ?Rmdbco (s | Other Literature: PubMed Central| Other Literature: arXiv.org

e

S| ~6,515 696 results from &

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Concept: Text

| Search History Page3of5
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PCT/CM2023/116834
Concept Modifiers: None

Filters: None

20251111 12446 UTC | 5,515,896 results from ¢
De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Concept: Same 35 Search i

Concept Modifiers: None

Filters: None

30 20051111 1246 UTC | 1 results from 4
De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevancs

Main Concept: Text
CN2023107686783

Loncept Madifiers: None
Filters: None

D025-11-11 12:54 UTC | ~33 528 899 results from

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Concept: Text
pool cleaning robot with camera and image analysis to detect spots to be dleaned

Concept Madifiers: None

Filters: None

2075-11-11 12:55 UTC | ~28,716,212 results from

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Concepl: Same as Search 4

Concept Modifiers: Mone

Filters {1n
Bublication Date: To 2023-06-27

2025-11-12 18:28 UTC | ~32,583,789 results from 43
Be-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Congept: Text
underwater cleaning robot routing to clean the edge of an area followed by the center

| Search History

Paged ofs
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Concept Modifiers: None

Filters: Same as Search &

2025-11-12 19:44 UTC | ~30,213,570 results from

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off None | Sort: Relevance

Main Concept Text
cleaning robot routing to clean the adge of an area followed by the center

Concept Modifiers: None

Filters: Same as Search 5

20251112 19:44 UTC | ~5,826,407 results from £3

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevancs

Main Concept: Sarne as Search?

Concept Modifiers (1)
1. More Like Text: random pathing

Filters: Same as Ssarch B

20251112 1945 UTC | ~408,782 results from &

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off None | Sort: Relevance

Main Concept: Same as Search 7

Concept Modifiers {21
2. More Like Text: identify a target to be cleaned

i More Like Text: random pathing

Filters: Same as Search B

| Search History PageSof5
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

APPLICATION AS FILED - PART |

Application or Docket Number Filing Date
PATENT APPLIC@E&&EEF&EEI‘?S’;@?ATION RECORD Toadz 606 oy Dare (o be Maited
ENTITY: (JLARGE SMALL [JMICRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L BasicFee N/A N/A N/A
(37 CFR 1.16(a), (b), or ()
) sEArRcH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . _| - =
(37 CFR 1.16() minus 20 = x $80 =
INDEPENDENT CLAIMS . 1 _
(37 CFR 1.16(h)) minus 3 = x $240 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 (3155
Déiﬁ;uf/?g?\‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
[ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 12/22/2025 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
Total * : *% = =
g (;;CaFR 1150 14 Minus 20 =0 x $80 = 0
Z | Ind dent B : okx = -
g A%;’?f{yég 2 Minus 3 =0 x $240 = 0
< UJ Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
w | Total " i ok = =
= | GrCFR1160) Minus x s0
O | Independent . ; ek - -
ﬁ (27 ceFF}I?erweﬁ‘r)]) Minus _ xs0 -
= ] Application Size Fee (37 CFR 1.16(s))
< (] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/NVIOLA D ROGERS/

*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, 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-PT0-9199 and select option 2.
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2025/11/6 11:49 Espacenet — search results

Espacenet

CN118879718A Pool robut conirol method and device, storage medium and pool robot
Appiicants: XINGMA] INNOVATION TECH SUZHOU CO LTD
inventors: ZHANG SHILE}

Classifications:
iPC GOSD1/02;

CPRC Y02Pe0/02 (EP);

Prioriies: CN202310768878A 2023-06-27

Application: CN202310768678A-2023-08-27

Publication: CN1186679716A-2023-09-01

Published as: CN1168738718A WO 2025000686841

Pool robot control method and device, storage medium and pool robot

Abstract

The embodiment of the invention provides a pool robot control method and device, a storage medium and a pool robot, and
the method comprises the steps that imags information, shot by the pool robot, of a target water area is acquired, and the

pool robot runs in the target water area; analyzing the image infermation to determing an analysis result; under the condition

that the analysis result is used for indicating that the target object exists in the target water area, the target position of the

target object is delerminad, the pool robot is controlled to run to the target position, and target operation comresponding o the

type of the target object is executed. Through the method and the device, the problem of low operation efficiency of a pool
robot on a spacific object in related technologies is solved, and the effect of improving the operation efficiency is achieved.

https://worldwide.espacenet.com/patent/search/family/087785473/publication/CN116679716A?q=CN116679716A
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CN 116679716 A

(19) EIZRHIR =15

(12) R FRE FIERIF

(10) EBiBEA

5 CN 116679716 A
(43) BIE AT H 2

1) BEiES 202310768678.3
(22) i H 2023.06.27
(71 BBiEA BEGETRE: GRHD BIRAF
Hibk 215124 LHA BT RPEFH R
X ATEME 8185 B R =125
HeddisE
(72) %BRA 5K %%
(74) EFMCIEMAS b rURE TR A AR
AR 11240
EFRIPIT BLF
(51 Int.CI.
GO5D 1,02 (2020.01)

BOMZERAS20L B8 T HE2TT

(54) XA

AU HLEE A D71k S A R
AL A
(67)IHE

NGRS /IR S L /R SN E
HIT7V5 R E A KL A He 1%
A FRBGK AL A fa e 200 B AR
FI&AE 2, H, Gl A e B ARoKIhisdT
I3 M EHR A 2 DA E T 45 R FE AT S5 R
187 HARAIARAE B Am0t S IEOL T 85 H i
G HPRALE, FR RIS NS T E H AR
R B, $UAT 5 B I R S H bR
I A R R T A OCHAR AR 88 A
RE X R BRAERCRAR T i Al R, 5 2 7 e i

EEORRALEA GRS 68 A s AR B RS 8, 2

~ S742

b RAALE AL B AR B AT P 8202
¥

G B A B AT R A" B204

L 4

JE oA e B AR T B ARAORA A B ARt A eg L

T, AEE 7}?"‘1“%"!’{] BAFE R, FHIES 4B A —~ $206
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CN 116679716 A W R E Kk B /2 B

L — Rl IEALER AR FEH T7 7 HAREAE T, 045

REUK AL NI B9 Prid B PR K BB AR B, Hodr, prd Kb Al4s AfERTid B
FRAKIE A IEAT

A TR BB B U E i & A

FEPTIR o3 45 R T Hem ik B ProK A7 AE B A3 SRS 00T 058 frid B Frodt 46
HArAr &, I3 prd K AL 28 N s AT 2 Hrd B A28, 04T 5 g B AR RSB0
1 E FretE.

2 ARIEBCH ZRLTIA 77 V%, R IEAE T, SRBUKIBATLAS A3 30 59 Prid 5 AR 7K IR
g E B . .

FRELFT IR K B AL A A AE #2 IS — Ie AT e AT I 3 38 B ik B Rk BHE (S
B B, 55— e AT R UL 4G i AT ATL 2 N 42 HE TV 7] i) R 8 22 A T 467 B 1A) ) B AL
PR s AT A

S ARIEBCR B R 2T IR F 77V, HURAIEAE T, AE I IA 73 Fr &5 R T 1878 T ik B AR /K I8 A7
15 B Rt GG , 8852 g AR Ri) B ARG B, IHE 6 Pk K iedL 88 Nia AT =ik
HARALE , AT 5 Pk B Frxd G800 B B An B fE 45

TERTIR 43 Hr 45 R T 48 - ik B b 7K 4778 B Aot S 00T, R ¥ ik g S B
58 Tk B FRir &

FE 8 BT KB 88 NIsAT 2Pk B Arfr &, AT 5 ik B AR S A0SR0 B A H bR
k-

4 AR BCR ZESRLPTIR 7775, HFAEAE T, SREUKIBAL S A0 3R 300 irid B bRk IR Y
BB E S, .

FREUIT R /K i AT 25 A AL 4% BEUEE g AT B SGE AT i, 40 33 20 50 Pk B AR KIS B RS
B B, 58 e AT R A A T K VB AL A N 45 RE TV (7] ] A £E 22 A TR A7 LA 1 ] 52
BRI 1T OB R

5. ARIE BRI ZESRAPTR B 7725, FARAEAE T, 7E ik 0 A &8 SRH T fa o vk B 7k A7
LE BFRA REVIHEOCT 86 5E Bk B rxd R E b & JFE sl irif Kbyl 8s s 1T 2 g
HEROLE , AT 5 Pk B Frxd RS8R () B An At , 4

TEPTIR AL ANAEFZ IS i@ AT R OB AT, ATk 43 #7465 R TR 52 Pk B bk I
AT PR B AR REUE LU 8 E Prid B FRxI R 80 B AR AL A, R Prid KAl Es Nis
AT ZE TR B PRAL A, AT 5 Pk B AR G280 B A B Fragdfk .

6 . MR BRI SR 3PTIR By 770, FURREAE T, FE T3 20 M 45 AR T #87s JIridk B Fr /K47
7E B AR REE BT 58 ik B A3 38 B brbr &, IF s prid Kb iLds Nia 4T 2 prik
HFrfr &, AT 5 Pk B PRt REGSEO R B PR i, B4

TEFTR K AL # NAEIZRESE s T RAs 1T 2 5, WTid - M B b i 58 v B Fr 7K
W asEZ A prid B RGO T . A E ARl 2 A rid B R ALE o, frid
s PR T I K AL 28 AAE Tk B BRI T s AT RO R T A R

IR Z A Prid B AR REIA: B 2 81T R 2L

] PTIR KBS MR RIS AT IR Eis AT 22 D rid s R 2 L B AL , AT 5 5
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T RRAE RN R 1 -6 TUTIR R 75, HARIEAE T, FRBUKIR LS AR 320/ prik B
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P TR KA HLAS ANAE PR B AR AR AL AT Bk B AR A ;
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Underwater cleaning method and device, slactronic equipment and storage medium
Abstract

The invention relates to the technical field of garbage cleaning, in particular to an underwater cleaning method and device,
electronic equipment and a storage medium. According 1o the underwater cleaning method in the first aspect of the
embodiment of the invention, the operation starting instruction from the control center is firstly obtained, then the camera
shooting assembly is controlled to collect the underwater image information according to the operation starting instruction,
and then the underwater image information is processed through the target recognition model; the garbage type of the
underwater garbage and the {o-be-cleaned position of the underwater garbage in the undenwater environment are
recognized, and finally the underwater garbage is collected according to the to-be-cleaned position of the underwater
garbags in the underwater environment. According to the underwater cleaning method, garbage type confirmation and to-be-
cleaned position confirmation of the underwaler garbage in the targel water area can be automatically completed on the
target waler area based on the target recognition modsl, then cleaning work is completed, the labor cost is liberated, and the
underwater cleaning treatment efficiency is further improved.
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2025/11/6 11:50 Espacenet — search results

Espacenet

CN112836313A Water inlelligent purification robot basad on machine recognition
Appiicants: UNIV GUIZHOU ENGINEERING SCIENCE

inventors: YANG YUNGAQ, YT CHUANMEL LI XIANGCHUN, PENG ZHUANXIN, TIAN RENYONG, RUAN SHIKANG,GAC
TONG

Classifications:
IPC B26111/00; EOZ2B15/10;

CPC B25.511/00 (CN), EGZB15/M10 (CN);

Priorities: CN202110384414A 2021-04-08

Application: CN202110384414A-2021-04-08

Publication: CN112936313A-2021-08-11

Published as: CN112838313A

Waler intelligent purification robot based on machine recognition
Abstract

The invention discloses a water intelligent purification robot based on machine recognition. The water intelligent purification
robet comprises a cleaning assembly and an emergency rescue assernbly. The cleaning assembly comprises a rsinforcing
frame, l-shaped siesl, a collecting frame, a rotating frame, a leakage net and a drive device, the collecting frame is fixedly
arranged at the edge of the outer wall of the rotating frame, the leakage net is fixedly arranged at the edge of the cuter wall
of the collecting frame, the cross section of the collecting frame is in an L shaps, and the drive device is rotationally arranged
in the center of one side of the outer wall of the rolaling frame through a rotating shaft. Through the cleaning assembly, the
emergency rescue assembly and a driving assembly, garbage collection and water purification can be achieved at the same
time, a waler body of a waler source center is detected through a detection assembly while garbags is collected, the
detection precision {0 the water body is guaranteed, the water body deteclion convenience is improved, an unmanned aerial
vehicle is carried, and seif-help rescue of the water robot is achieved; and through a mechanical arm, the rotating frame, the
coliecting frame and the leakage nel, the collecting efficiency of large garbage and the rescue efficiency of people falling into
water can be improved, and the rescue efficiency can be improved.

https://worldwide.espacenet.com/patent/search/family/076231454/publication/CN112936313A?q=CN112936313A 171
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Espacenet

CN214926404 U Novel swimming pooi cleaning and rescuing device
Appiicants: UNIV DALIAN JAOTONG
inventors: SHAN YANG ZHANG TENG, LI YUANCHENG

Classifications:
iPC BE3CY/00; EO4HE/00; EQ4HE/14; ED4H4/16;

Priorities: CN202121470797U 2021-06-30
Application: CN202121470797U-2021-06-30
Publication: CN214996404U-2021-12-03
Published as: CN214998404U

Novel swimming pool cleaning and rescuing device

Abstract

The utility model discloses a novel swimming pool cleaning rescue device which comprises a main body device sealing shell,
semi-hidden rescue handrails are fixedly connected 1o the two sides of the main body device sealing shell, an exhaust portis

formed in one side of the top end of the main body device sealing shell, and a rescue alarm is fixedly instalied on the other

side of the top end of the main body device sealing shell. The novel swimming pool cleaning and rescuing device comprises

a main body device sealing shell, a soiar charging panel is fixedly mounted in the middie of the top end of the main body

device sealing shell, and a mouniing base is fixedly connected to the bottorn of the inner wall of the main body device sealing

shell. And meanwhile, if a person drowns in the swimming pool, the device can automalically sense the drowning action of
the person, so that an alarm is given oul, the semi-hidden rescue handrail extends out for rescue, and safety personnel are

reminded to rescue the drowning person.

https://worldwide.espacenet.com/patent/search/family/079105004/publication/CN214996404U7?q=CN214996404U
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| UNITED STATES PO, Box 1450
| PATENT AND TRADEMARK OFFICE Alexandria, N S o gy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

19/342,629 12/22/2025 08:10:40 PM Z ET 2024009-016

Title of Invention
POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 7873 FILEDBY  Wanying Li
PATENT CENTER # 73719084 FILING DATE  09/28/2025
CUSTOMER # 204084 FIRST NAMED  Shilei ZHANG
INVENTOR
CORRESPONDENCE - AUTHORIZEDBY -
ADDRESS
Documents TOTAL DOCUMENTS: 5
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
FOR1_19342629.pdf 57 Foreign Reference 3691 KB
FOR2_19342629.pdf 142 Foreign Reference 7834 KB
NPL1_19342629.pdf 11 Non Patent Literature 501 KB
NPL2_ 19342629 pdf 20 Non Patent Literature 1110 KB
2025-12- 5 Information Disclosure 1318 KB
22_ids_19342629.pdf Statement (IDS) Form (SB08)
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
FOR1_19342629.pdf 73B8C56AF5095FC1E2361E91088526D02955462C59809D7882
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NPL2_19342629.pdf 9BE7BD2C83171D68485E6GE40F9A35DD8172FE1116165AA742
245305A0DA30D71F7465A7F33A48C5
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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 filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

New International Application Filed with the USPTO as a Receiving Office

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

CN113853020A Full-water-layer intelligent cleaning robot and cleaning method
Appiicants: NAT UNIV DEFENSE TECHNOLOGY PLA

inventors: ZHONG YUXUAN ZHANG ZHONGTIAN,CHEN ZIHANG,GONG ZHENYU LI YANG YUAN QILUWANG
KN ZHANG YU

Classifications:
IPC EQ2B15/70;

cre E02B15/10 (CN); YO2420/204 (EP);

Priorities: CN202110985223A 2021-08-26

Application: CN202110985223A-2021-08-28

Publication: CN113653020A-2021-11-18

Published as: CN113853020A,CN1T136530208
Full-water-layer intelligent cleaning robot and cleaning method
Abstract

The invention relates to a full-water-layer intelligent cleaning robot and a cleaning method. The full-water-layer intelligent
cleaning robot comprises a roboet body (1), a supporting unit (2) installed on the rebot body {1}, power units (3) installed on
the supporting unit {(2) and at least one cleaning assembly {(4). in the verlical direction, hanging mechanisms (3) are
correspondingly arranged on the upper side and the lower side of the supperting unit (2), and the cleaning assembly (4) is
selectively and detachably connected with the hanging mechanisms (5) on any side of the supporting unit (2). in the
horizontal direction, the power units (3) are correspondingly arrangad on the left side and the right side of the supporting unit
(2} and used for driving the robot body {1) 1o move in the vertical direction and/or the horizontal direclion. The full-water-layer
intelligent cleaning robot can perform operation in working environments of water layers such as water surface, water and
water botiom, and can quickly and efficiently perform water body cleaning work.
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CN114885381A Robot random inspection method based on image recognition
Appiicanis: STATE GRID SHANGHAI MUNICIPAL ELECTRIC POWER CO
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Published as: CN114895381A,CN114895381B

Robot random inspection method based on image recognition
Abstract

The invention relates to a robot random inspection method based on image recognition, which is realized by a plurality of
inspection robots arranged in a target inspeclion area. Each facility in the target inspection area is configured with a safety

function that the safety valus of the facility changes along with time and an inspection function that changes according to the

inspection condition when the facility is inspected; each inspection robot completes single inspection based on a pre-
configured optimal inspection fine; then selecting facilities meealing inspection selting requirements in a random manner
according to a set sequence for subsequent inspection, in each inspection, acquiring inspection results of the facifities in a
quick image recognition manner, executing corresponding subseguent processing according to the inspection resulls,
updating safety values of the facilities based on the inspection function, and synchronizing the safely values to each
inspaction robot; and subsiituting the safety value into the safely function. Compared with the prior art, the system has the
advantages that flexible inspection can be realized, funclions are diversified, and the inspection efficiency is improved.

https://worldwide.espacenet.com/patent/search/family/083024980/publication/CN114995381 A?q=CN114995381A
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CN115517581A Method and device for executing ground cleaning task
Appiicants: NANJNG FUYTINTELLIGENT ROBOT TECH CO LTD
inventors: CHE DALULLI PENG

Classifications:
iPC AETL 14724, ALFL11/40; GOED1/02;

CPRC A47L11/24 (CN); A47L11/4002 (CNY; A4TL11/4011 {CN); A4TL11/4061 (CN); A47L11/4086 (CN);
GOSD1/0212 {CN); A471L.2201/04 (CN);

Priorities: CN202210456374A2022-04-28

Appilication: CN2022104568374A-2022-04-28
Publication: CN115517581A-2022-12-27

Published as: CN1158517581A

Method and device for sxecuting ground cleaning task
Abstract

The invention relates to a method and device for execuling a ground cleaning task, and relates 1o the technical field of
intelligent manufacturing, and the method comprises the steps that a floor sweeping robot oblains the ground cleaning task,
muiliiple to-be-cleaned areas are delermined, and the mulliple to-be-cleaned areas are distributed on one or more floors; the
sweeping robot plans atl least one {ask execution route for conneciing all the to-be-cleaned areas in series according to the
current position of the swesping robot and the distribution positicns of the to-be-cleaned areas; for sach task execution routes,
the sweeping robot counts pure moving road sections in the task sxecution routes, and the pure moving road sactions
comprise stair climbing road sections and flat ground road sections; the sweaeping robot determines the total movement
energy consumption of each task execution route based on preset stair climbing unit energy consumption and ground
movement unit energy consumption; and the sweeping robot executes the ground cleaning task based on the target task
execution route with the lowest total movement energy consumption. According to the invention, the floor cleaning efficiency
can be improved, and the cleaning cost is reduced.
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Espacenet

KR20020061355A METHOD FOR CONTROLLING DRIVING OF MOVING ROBOT AND MOVING ROBOT USING THE
SAME

Applicants: POSDATA CO LTD KR
Inventors: KIM JONG HWA [KR]

Classifications:
IPC GOSD1/02;

CPC GOED1/0214 (KR} GO8D1/0246 (KR}, GOSDV/OZT4 (KR),

Priorities: KR20070128341A 2007-12-11

Appilication: KR20070128341A-2007-12-11

Publication: KR20090061355A-2008-06-16

Published as: KR10093353981; KR2000C081355A

METHOD FOR CONTROLLING DRIVING OF MOVING ROBOTAND MCVING ROBOT USING THE SAME
Abstract

A running control method of the mobils robot and mobile robot using the same are provided, which can shorten the mapping
tims by rmaking the map about the movement routs using the moebile robot. An image sensor(120) recognizes clearly
indicating papers arranged in the environment in which the mobile robot is positioned, or takes a picture of image in the
movement of the mobile robot. By using indicating papers acknowleged by the image sensor, the positioning unit(i132)
decides the movement route and one or more goals of the mobile robot, or determines the location of the mohile robot. By
using the movement route and ona or more goals determined by the positicning unit, the map drawing part(134) makes map.
The memory{(150) stores the map made by the map drawing part. The driving pant{110) moves the mobile robot. The driving
contral part{1386) controls the driving part and movses the mobile robot.

https://worldwide.espacenet.com/patent/search/family/040990841/publication/KR20090061355A7¢=KR20090061355A 171
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2025/12/9 16:05 Espacenet — search results

Espacenet

CN114794993A Clsaning machine control method and device, cleaning machine, control equipment and storage medium
Appiicants: SHANX! HA SHI DA ROBOT TECH CO LTD
inventors: LIANG XUELIANG HAQ ZHENYU,ZHANG YUJIE ZHAQC XIADCHUN WANG BAOLIANG HAN WEIQING

Classifications:
iPC AETLI4/24; ALFL11/283; A47E11/80; GOSTI1/20; GOSVEL/10;

CPRC A47L11/24 (CNJ; A47L11/283 (CN}; A47L11/4008 (CN); A4TL11/4038 {CN); GO8T11/206 (CN);
GO8V20/10 (CN), A471L2201/00 (CNy; A47L2201/08 (CN);

Prioriies: CN202210741207A2022-06-28

Appilication: CN202210741207A-2022-06-28

Publication: CN114794993A-2022-07-29

Published as: CN1147949893A

Cisaning machins control method and devics, cleaning machine, control equipment and storage medium
Abstract

The invention relates to the technical field of cleaning robots, and discloses a control method and device of a cleaning
machine, the cleaning machine, conirol equipment and a storage medium, and the method comprises the steps that area
information of an gperation area where the cleaning machine is located is obtained, and the area information comprises an
area range; establishing a cleaning map according to the area information and the current position of the cleaning machine in
the operation area; and controlling the cleaning machine to clean the operation area according o the cleaning map. The
cleaning efficiency of the cleaning machine on the operation area is improved.

https://worldwide.espacenet.com/patent/search/family/082523135/publication/CN114794993A7q=CN114794993A 171
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CN118197932A Control method and system of pool cleaning robot and robot control equipment
Appiicants: TIANJIN WANGYUAN INTELLIGENT TECH CO LTD
inventors: MA TINGYUAN LI CHENG

Classifications:
iPC B25J13/00; EQ4MH4/16;

CPRC B25J13/00 (CN); EO4H4/16 (CN); E04H4A/M 6584 {CN); YO2P20/02 (EP);
Priorities: CN202310203430A 2023-03-06

Application: CN202310203430A-2023-03-06

Publication: CN116197232A-2023-06-02

Published as: CN116197932A

Control method and system of pool cleaning robet and robot control eguipment

Abstract

The invention discloses a control method, device and system of a pool cleaning robot and robot controt equipment, and
belongs o the technical fisld of robots. According o the technical scheme provided by the embodiment of the invention, the

robet control interface is displayed when the pool cleaning robot in the pool is controlled. And in response to the operation on
the robot conirol interface, determining control information when the pool cleaning robot is controlied. The control information

is sent o the pool cleaning robot, and therefore control over the pool cleaning robot is completad. The pool cleaning robot
can be conveniently and quickly controlied through the robot control interface, and the efficiency of controlling the pool

cleaning robot is improved.

https://worldwide.espacenet.com/patent/search/family/086518968/publication/CN116197932A?q=CN116197932A
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Appiicants: UNIV HARBIN ENG
inventors: ZHANG HONGHAN WANG YABO, LI JUAN LU HAZHEN YAN ZHEPING
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iPC GOSD1/08;
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Application: CN202211100761A-2022-09-08

Publication: CN115454107A-2022-12-09

Published as: CN115454107A,CN11584541078

Path planning method for offshore inspection type AUV (Autonomous Underwater Vehicle)
Abstract

The invention discloses a path planning method of an offshore inspection type AUV (Autonomous Underwater Vehicle), and
relates to the field of path planning of an AUV. The invention aims {o sclve the problem that the existing path planning
method for the offshore inspection AUV is high in calculation overhead and extremely easy to fall into a local minimum value,
s0 that the path planning cannot be completed inn an offshore environment with cormplex dynamic and ralatively large
obstacles. The method comprises the following steps: step 1, initializing a map space V, a random free space T, an
expansion step length | an AUV kinemalics parameter and an adaptive sub-farget point selection threshold k, and setting a
starting point xrand and an end point xgoal,; step 2, obtaining a planned global path by using the paramester values initialized
in the step 1 and adopting an RRT algorithim; and step 3, processing the planned global path obtained in the step 2 by
adopling @ DWA algorithm by taking the kinematics parameters of the AUV as consiraints, so that the AUV inspection path
meetls the kinematics constrainis and realizes dynamic obstacle avoidance at the same time. The method is used for
performing path planning on the inspeciion AUV,
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International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PATENT
Attorney Docket No.: 2024009-016
Client Ref. No.: IDEAWQ020230133Q.US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Shilei ZHANG
Application No.: 19/342,629
Filed: September 28, 2025

For: POOL ROBOT CONTROL METHOD
AND APPARATUS, STORAGE MEDIUM,
AND POOL ROBOT

Customer No.: 204084

Confirmation No.: 7873
Examiner: NICHOLAS F STRYKER
Technology Center/Art Unit: 3665

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:;

In response to the Office Action mailed November 28, 2025, please enter the following

amendments and consider the following remarks:

Amendments to the Claims are reflected in the listing of claims, which begins on page 2

of this paper.

Remarks begin on page 8 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the

application.

Listing of Claims:

1. (Currently Amended) A pool robot control method, comprising:

controlling a pool robot to perform a task in a target water region, wherein the task
comprises performing a target operation along an edge of the target water region, performing the
target operation in the target water region along a planned route, and performing the target

operation along the edge of the target water region again;

after it is determined that the pool robot completes the task, controlling the pool robot to

perform a patrolling operation in the target water region;

in a process in which the pool robot performs the patrolling operation, obtaining image

information of [[a ]]the target water region captured by [[a ]]the pool robot, wherein the pool

robot operates in a first operation mode or a second operation mode in the target water region,

wherein the first operation mode is a mode in which the pool robot operates along a random

route, and the second operation mode is a mode in which the pool robot operates along a fixed

route, wherein the image information comprises a frame of image or a plurality of frames of
images;

analyzing the image information to determine an analysis result; and

determining a target position of a target object if the analysis result indicates that there is
the target object in the target water region, and controlling the pool robot to move to the target

position and perform a target operation corresponding to a type of the target object.

2. (Currently Amended) The method according to claim 1, wherein the obtaining
image information off[ a]] the target water region captured by[[ a]] the pool robot comprises:

obtaining the image information of the target water region captured by the pool robot
when the pool robot operates in[[ a]] the first operation mode, wherein the first operation mode is
a mode in which the pool robot operates between a plurality of preset positions along[[ a]] the

random route based on a preset time period.

2/17
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3. (Original) The method according to claim 1, wherein the determining a target
position of a target object if the analysis result indicates that there is the target object in the target
water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises:

if the analysis result indicates that there is the target object in the target water region,
determining the target position based on the image information; and

controlling the pool robot to move to the target position and perform the target operation

corresponding to the type of the target object.

4. (Currently Amended) The method according to claim 1, wherein the obtaining
image information of [[a ]]the target water region captured by [[a ]]the pool robot comprises:
obtaining the image information of the target water region captured by the pool robot when
the pool robot operates in [[a |]the second operation mode, wherein the second operation mode is
a mode in which the pool robot operates between a plurality of preset positions along [[a ]]the

fixed route based on a preset time period.

5. (Original) The method according to claim 4, wherein the determining a target
position of a target object if the analysis result indicates that there is the target object in the target
water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises:

when the pool robot operates in the second operation mode, determining the target
position of the target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform the

target operation corresponding to the type of the target object.

6. (Original) The method according to claim 4, wherein the determining a target
position of a target object if the analysis result indicates that there is the target object in the target
water region, and controlling the pool robot to move to the target position and perform a target

operation corresponding to a type of the target object comprises:

3/17
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after the pool robot operates in the second operation mode, marking positions of a
plurality of target objects on a map if the analysis result indicates that there is the plurality of
target objects in the target water region, wherein the map is constructed in a process in which the
pool robot operates in the target water region;

determining an operation route based on the positions of the plurality of target objects;
and

controlling the pool robot to move to the positions of the plurality of target objects along

the operation route and perform a target operation corresponding to a type of each target object.

7.

9. (Currently Amended) A pool robot control method, wherein a pool robot is

configured to perform a cleaning operation in a target water region, and a camera is disposed on

the pool robot, wherein the method comprises:

4/17
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controlling the pool robot to perform a patrolling operation in a first operation mode or a

second operation mode in the target water region, enabling the camera to capture an image of the

target water region in a process [[of ]]in which the pool robot perferming performs the patrolling

operation, wherein the first operation mode is a mode of performing the patrolling operation

along a random route, and the second operation mode is a mode of performing the patrolling

operation along a fixed route, wherein the image is used to determine whether there is a target

object in the target water region, wherein the target object needs to be cleaned, wherein the

patrolling operation is performed after the pool robot completes a task, wherein the task

comprises performing the cleaning operation along an edge of the target water region,

performing the cleaning operation in the target water region along a planned route, and

performing the cleaning operation along the edge of the target water region again; and

controlling, if it is determined that there is the target object, the pool robot to move to a

target position of the target object and perform the cleaning operation on the target object.

12.  (Original) The method according to claim 9, comprising: if it is determined that
there is the target object, controlling the pool robot to directly move to the target position of the

target object and perform the cleaning operation on the target object.
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14. (Currently Amended) The method according to claim [[13]]9, wherein the

controlling the pool robot to perform a patrolling operation in a first operation mode or a second

operation mode in the target water region comprises:
controlling the pool robot to perform the patrolling operation in the first operation mode,
wherein the first operation mode is a mode in which the pool robot operates between a plurality

of preset positions along the random route based on a preset time period.

16. (Currently Amended) The method according to claim [[15]]9, wherein the

controlling the pool robot to perform a patrolling operation in a first operation mode or a second

operation mode in the target water region comprises:
controlling the pool robot to perform the patrolling operation in the second operation
mode, wherein the second operation mode is a mode in which the pool robot operates between a

plurality of preset positions along the fixed route based on a preset time period.

17.  (Currently Amended) The method according to claim [[15]]9, wherein the
controlling, if it is determined that there is the target object, the pool robot to move to a target
position of the target object and perform the cleaning operation on the target object comprises:

when the pool robot is controlled to perform the patrolling operation in the second
operation mode, controlling, if it is determined that there is the target object, the pool robot to
move to the target position of the target object and perform the cleaning operation on the target

object.

18. (Currently Amended) The method according to claim [[15 ]]9, comprising:
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in a process of controlling the pool robot to perform the patrolling operation in the second
operation mode, if it is determined that there is the target object, recording the target position of
the target object, or after the pool robot is controlled to perform the patrolling operation in the
second operation mode, if it is determined that there is a plurality of target objects, marking
target positions of the plurality of target objects on a map, wherein the map is constructed in a
process in which the pool robot operates in the target water region; and

the controlling, if it is determined that there is the target object, the pool robot to move to
a target position of the target object and perform the cleaning operation on the target object
comprises: after the patrolling operation is completed, controlling the pool robot to move to the
target positions of the plurality of target objects along an operation route and perform the

cleaning operation on each target object.

19.  (Original) The method according to claim 9, comprising: when the pool robot
performs the cleaning operation at a water surface or a bottom of the target water region,

controlling the pool robot to perform the patrolling operation in the target water region.

20.  (Original) The method according to claim 9, comprising:
if it is determined that there is the target object, determining the target position of the
target object and controlling the pool robot to move to the target position of the target object,

wherein the image is used to determine the target position of the target object.
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REMARKS

This paper is responsive to the Office Action mailed on November 28, 2025 (hereinafter,
“Office Action”). Claims 1-20 were pending before submission of this paper. Specifically, the

Office Action includes the following rejections:

* Claims 1-5, 9, 12-17, and 19-20 were rejected under 35 U.S.C. § 102(a)(1)/(a)(2) as
allegedly being anticipated by Braidic, U.S. Pat. App. Pub. No. 2019/0085579
(hereinafter, “Braidic”). Office Action, pp. 3-7.

*  Claims 6 and 18 were rejected under 35 U.S.C. § 103 as allegedly being
unpatentable over Braidic in view of Regev, U.S. Pat. App. Pub. No. 2020/0249690
(hereinafter, “Regev”). Id. at pp. 8-10.

* Claims 7-8 and 10-11 were rejected under 35 U.S.C. § 103 as allegedly being
unpatentable over Braidic in view of Goldenberg, U.S. Pat. App. Pub. No.
2018/0073266 (hereinafter, “Goldenberg”). Id. at pp. 11-14.

Applicant respectfully disagrees with the above rejections. Nevertheless, for at least the
purpose of expediting prosecution, and without conceding the propriety of the Office’s
rejections, Applicant herein amends claims 1-2, 4, 9, 14, and 16-18 and cancels claims 7-8, 10-
11, 13, and 15. Upon entry of the present amendment, claims 1-6, 9, 12, 14, and 16-20 will be
pending in this application. Support for all amended claims can be found in the specification, and
no new matter has been added by these amendments. Reconsideration of the claims in view of

the amendments and the following remarks is respectfully requested.

I Braidic Fails to Disclose Each And Every Element of Claim 1 and Claim 9

Claims 1-5, 9, 12-17, and 19-20 were rejected under 35 U.S.C. § 102(a)(1)/(a)(2) as
allegedly being anticipated by Braidic. Applicant respectfully disagrees.

“A claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described, in a single prior art reference.” Verdegaal Bros. v.
Union Qil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987).

Applicant respectfully submits that Braidic does not disclose all elements of the pending claims.
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A, Independent Claim 1

Claim 1, as amended, recites:

A pool robot control method, comprising:

controlling a pool robot to perform a task in a target water region, wherein
the task comprises performing a target operation along an edge of the target water region,
performing the target operation in the target water region along a planned route, and
performing the target operation along the edge of the target water region again;

after it is determined that the pool robot completes the task, controlling the
pool robot to perform a patrolling operation in the target water region;

in a process in which the pool robot performs the patrolling operation,
obtaining image information of the target water region captured by the pool robot,
wherein the pool robot operates in a first operation mode or a second operation mode in
the target water region, wherein the first operation mode is a mode in which the pool
robot operates along a random route, and the second operation mode is a mode in which
the pool robot operates along a fixed route, wherein the image information comprises a
frame of image or a plurality of frames of images;

analyzing the image information to determine an analysis result; and

determining a target position of a target object if the analysis result
indicates that there is the target object in the target water region, and controlling the pool
robot to move to the target position and perform a target operation corresponding to a
type of the target object.

Applicant respectfully submits that Braidic fails to disclose all of these features. For
example, amended claim 1 recites, among other things, that “controlling a pool robot to perform
a task in a target water region, wherein the task comprises performing a target operation along an
edge of the target water region, performing the target operation in the target water region along a
planned route, and performing the target operation along the edge of the target water region

EEIN43

again,” “after it is determined that the pool robot completes the task, controlling the pool robot to
perform a patrolling operation in the target water region,” and “in a process in which the pool
robot performs the patrolling operation, obtaining image information of the target water region
captured by the pool robot, wherein the pool robot operates in a first operation mode or a second
operation mode in the target water region, wherein the first operation mode is a mode in which
the pool robot operates along a random route, and the second operation mode is a mode in which

the pool robot operates along a fixed route.”

As acknowledged in the Office Action, Braidic fails to disclose, among other things,

“controlling the pool robot to perform a task in the target water region, wherein the task
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comprises performing the target operation along an edge of the target water region, performing
the target operation in the target water region along a planned route, and performing the target

operation along the edge of the target water region again.” Office Action, pp. 11-12.

Moreover, Braidic also fails to disclose, among other things, “after it is determined that
the pool robot completes the task, controlling the pool robot to perform a patrolling operation in
the target water region, wherein the patrolling operation comprises controlling the pool robot to

capture the image information in the target water region” as alleged in the Office Action. /d. at
pp. 12.

The pending Application provides a pool robot control method including first controlling
the pool cleaning robot to perform a task within a target water area, and subsequently, after
completing the task, controlling the pool robot to perform a patrolling operation in the target
water area. The pool robot control method achieves rapid and high-quality coverage cleaning of
the pool and minimizing missed debris to the greatest extent possible by “controlling a pool
robot to perform a task in a target water region, wherein the task comprises performing a target
operation along an edge of the target water region, performing the target operation in the target
water region along a planned route, and performing the target operation along the edge of the
target water region again.” On this basis, the pool robot is then controlled to perform a patrolling
operation over the target water area. Upon detecting missed debris via image recognition, the
pool robot is controlled to navigate to the location of the debris to perform spot cleaning. Since
full coverage cleaning has already been performed via the completed task, the number of
remaining debris is minimal. Consequently, the subsequent patrolling operation can efficiently

clean the missed debris, thereby ensuring both cleaning quality and cleaning efficiency.

Braidic is directed to determining a cleaning pathway for at least one primary image of
the aquatic environment and navigating a pool cleaner along the determined cleaning pathway.
Braidic, para. [0006]-[0014]. More specifically, Braidic utilizes image recognition results to
optimize and adjust the path during cleaning, which is compared against random path methods to

show improved efficiency.

The pending Application, however, utilizes a distinct two-step cleaning method, in which

a first-step cleaning of the pool is achieved by “controlling a pool robot to perform a task in a
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target water region, wherein the task comprises performing a target operation along an edge of
the target water region, performing the target operation in the target water region along a planned
route, and performing the target operation along the edge of the target water region again.” Only
after the first-step cleaning is completed does the pool robot utilize a patrolling operation to
perform supplemental cleaning based on image recognition results. Therefore, the method
disclosed by the pending Application should be distinguished from the method disclosed by

Braidic.

Furthermore, Braidic discloses an algorithm identifying a number of candidate (or
potential) paths a pool cleaner may take, identifying all debris objects on each candidate path,
scoring each path as a function of debris, applying penalties, and choosing candidate path with
the best path score. Braidic, para. [0048]. By controlling the pool cleaner to only traverse the
determined path with the best path score, the algorithm disclosed by Braidic allows the pool
cleaner to collect scattered debris objects in a shorter period of time. Braidic, para. [0083].
Braidic, however, fails to disclose “after it is determined that the pool robot completes the task,
controlling the pool robot to perform a patrolling operation in the target water region, wherein
the patrolling operation comprises controlling the pool robot to capture the image information in
the target water region,” as alleged in the Office Action. Office Action, pp. 12. On the contrary,
Braidic merely discloses an algorithm of determining a cleaning pathway that the pool cleaner
navigates along to collect debris objects, rather than disclosing “after it is determined that the
pool robot completes the task, controlling the pool robot to perform a patrolling operation in
the target water region.” Therefore, Braidic fails to disclose “after it is determined that the pool
robot completes the task, controlling the pool robot to perform a patrolling operation in the target

water region,” as amended claim 1 recites.

Finally, the Office Action alleges that Braidic discloses “the controlling the pool robot to
perform a patrolling operation in the target water region comprises: controlling the pool robot to
perform the patrolling operation in a first operation mode, wherein the first operation mode is a
mode of performing the patrolling operation along a random route. ([0081]-[0082] teach the
robot system navigating by a random pathing for a time period).” Office Action, pp. 6. Applicant

respectfully disagrees.
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Contrary to the Office Action’s allegations, Braidic fails to disclose, among other things,
“in a process in which the pool robot performs the patrolling operation, obtaining image
information of the target water region captured by the pool robot, wherein the pool robot
operates in a first operation mode or a second operation mode in the target water region, wherein
the first operation mode is a mode in which the pool robot operates along a random route, and

the second operation mode is a mode in which the pool robot operates along a fixed route.”

Specifically, Braidic relates to real-time path optimization to achieve the cleaning of
debris in a pool and actually compares its disclosed real-time path optimization against random
path methods to show improved efficiency. Para. [0081]-[0082] of Braidic merely mention a
pool robot uses a random algorithm to clean a pool. Braidic explicitly presents the random
algorithm as a comparative example to the real-time path optimization and fails to disclose the
random algorithm as a cleaning mode performed by the pool cleaner with the acquisition
component activated. Braidic, para. [0081]-[0082]. Contrary to the Office Action’s allegations,
Braidic indeed teaches away from utilizing the random algorithm, since, when compared with
simulations utilizing the control algorithm that selects the “optimal pathway” as described by
Braidic, simulations utilizing the random algorithm take a longer time to remove 99% of the

debris on the surface. Braidic, para. [0081]-[0086].

Meanwhile, the pending Application explicitly provides that, when controlling the pool
robot to perform a patrolling operation, by selecting a random path or a fixed path to determine
individual target objects present in the target water region, the pool robot can achieve improved
efficiency of handling specific objects. Specification, para. [0054]-[0057]. Therefore, Braidic
fails to disclose “wherein the pool robot operates in a first operation mode or a second operation
mode in the target water region, wherein the first operation mode is a mode in which the pool
robot operates along a random route, and the second operation mode is a mode in which the

pool robot operates along a fixed route,” as recited in amended claim 1.

The Office Action also alleges that Braidic discloses, among other things, “the second
operation mode is a mode in which the pool robot operates along a fixed route.” Office Action,
pp. 6. Specifically, the Office Action points to para. [0047]-[0048] and para. [0054]-[0059] of
Braidic, alleging that Braidic teaches the robot pathing along a preset path. /d. at pp. 6. Applicant

respectfully disagrees.
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Para. [0054]-[0059] of Braidic disclose the specific implementation of real-time path
optimization, and the path is adjusted based on images captured in real-time (e.g., identifying the
specific locations of debris within the aquatic environment, as well as the size and position of
debris on each potential path and the smoothness of each potential path, to determine the optimal
cleaning path). Braidic, para. [0054]-[0059]. Specifically, para. [0058] of Braidic explicitly
provides that “[t]he path score is calculated for each potential path. The control algorithm is
continuously making these path score calculations (for each image that is taken and manipulated
per steps 202 through 210 of FIG. 3) to determine whether to stay on the current path or
change its course to a different path.” Braidic, para. [0058]. Thus, the calculated path is not
fixed. Therefore, Braidic does not disclose, among other things, “in a process in which the pool
robot performs the patrolling operation ... wherein the pool robot operates in a first operation
mode or a second operation mode in the target water region, wherein the first operation mode is a
mode in which the pool robot operates along a random route, and the second operation mode is a

mode in which the pool robot operates along a fixed route,” as recited in amended claim 1.

For at least the reasons above, Braidic fails to disclose all elements of amended
independent claim 1. Accordingly, Applicant respectfully submits that claim 1 is allowable over
Braidic. Thus, Applicant respectfully requests the withdrawal of the pending rejection under 35
U.S.C. § 102(a)(1)/(a)(2).

B. Independent Claim 9

Claim 9 has been amended to include similar subject matter as claim 1. In particular,
claim 9, as amended, recites among other things “controlling the pool robot to perform a
patrolling operation in a first operation mode or a second operation mode in the target water
region, enabling the camera to capture an image of the target water region in a process in which
the pool robot performs the patrolling operation, wherein the first operation mode is a mode of
performing the patrolling operation along a random route, and the second operation mode is a
mode of performing the patrolling operation along a fixed route, wherein the image is used to
determine whether there is a target object in the target water region, wherein the target object
needs to be cleaned, wherein the patrolling operation is performed after the pool robot completes

a task, wherein the task comprises performing the cleaning operation along an edge of the target
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water region, performing the cleaning operation in the target water region along a planned route,

and performing the cleaning operation along the edge of the target water region again.”

Applicant respectfully submits that claim 9 is allowable at least for reasons including
some of those discussed above in connection with claim 1. As described herein above, Braidic
has not been shown to disclose all elements of claim 9. Accordingly, Applicant respectfully
submits that claim 9 is allowable under 35 U.S.C. § 102(a)(1)/(a)(2) over Braidic. Withdrawal of
the pending rejection under 35 U.S.C. § 102(a)(1)/(a)(2) is, therefore, respectfully requested.

IL Goldenberg Fails to Cure the Deficiencies of Braidic

Claims 6 and 18 were rejected under 35 U.S.C. § 103 as allegedly being unpatentable
over Braidic in view of Regev, U.S. Pat. App. Pub. No. 2020/0249690 (hereinafter, “Regev”).
Olffice Action at pp. 8-10.

Claims 7-8 and 10-11 were rejected under 35 U.S.C. § 103 as allegedly being
unpatentable over Braidic in view of Goldenberg, U.S. Pat. App. Pub. No. 2018/0073266
(hereinafter, “Goldenberg”). Id. at pp. 11-14.

With regard to rejections under 35 U.S.C. § 103, the Examiner must provide evidence
which as a whole shows that the legal determination sought to be proved (i.e., the reference
teachings establish a prima facie case of obviousness) is more probable than not. M.P E P.

§ 2142. Accordingly, “the key to supporting any rejection under 35 U.S.C. § 103 is the clear
articulation of the reason(s) why the claimed invention would have been obvious.” M.P.E P.
§ 2142; see KSR International Co. v. Teleflex, Inc., 550 U.S.398, 82 USPQ 2d 1385, 1395-97
(2007).

As discussed above, the Office Action acknowledges that Braidic fails to disclose, among
other things, “controlling the pool robot to perform a task in the target water region, wherein the
task comprises performing the target operation along an edge of the target water region,
performing the target operation in the target water region along a planned route, and performing
the target operation along the edge of the target water region again.” Office Action, pp. 11-12. To
cure the deficiency of Braidic, the Office Action further cites Goldenberg (e.g., FIG. 1 and para.
[0306] of Goldenberg) and alleges that Goldenberg teaches “controlling a pool robot to perform

a task in a target water region, wherein the task comprises performing a target operation along an
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2 <

edge of the target water region,” “performing the target operation in the target water region along
a planned route,” and “performing the target operation along the edge of the target water region

again.” Office Action at pp. 11-13. Applicant respectfully disagrees.

Goldenberg is directed to coordinating multiple pool cleaners and how a pool cleaner
operates across multiple distinct regions, which is clearly distinct from the method (i.e., a two-
step cleaning method including a patrolling operation to achieve high-quality coverage cleaning

of the pool) disclosed in the pending Application.

In particular, Goldenberg fails to teach or suggest “controlling a pool robot to perform a
task in a target water region, wherein the task comprises performing a target operation along an

2 <

edge of the target water region,” “performing the target operation in the target water region along
a planned route,” and “performing the target operation along the edge of the target water region
again.” Para. [0306] of Goldenberg provides “[f]irst pool cleaning robot 21 is configured to clean
a region of the pool that includes a first bottom portion 31 and a first sidewall portion 31'. First
pool cleaning robot 21 follows a cleaning path 41 for cleaning first bottom portion 31 and
follows a cleaning path 41' for cleaning first sidewall portion 31.” Goldenberg, para. [0306]. In
other words, Goldenberg discloses controlling the robot to clean the pool surfaces (e.g., first
bottom portion 31, first sidewall portion 31') within a region, rather than cleaning the borders of
that region. In Goldenberg, as illustrated by FIG. 1, the borders of the region are explicitly
indicated as border 35 and border 36, which should be distinguished from surfaces (e.g., first
bottom portion 31, first sidewall portion 31') included in the region of the pool. Goldenberg,

para. [0306] and [0311].

Furthermore, although FIG. 1 of Goldenberg mentions borders 35 and 36, the disclosure
is limited to addressing how to avoid robot collisions near the borders and, when two or more

robots operate in different regions, how to avoid overlapping cleaning near the borders.

Thus, Goldenberg fails to provide “controlling a pool robot to perform a task in a target
water region, wherein the task comprises performing a target operation along an edge of the

2

target water region,” “performing the target operation in the target water region along a planned
route,” and “performing the target operation along the edge of the target water region again,” as

alleged by the Office Action.
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Additionally, Goldenberg also fails to cure the deficiency of Braidic by failing to include
any disclosure of “after it is determined that the pool robot completes the task, controlling the

pool robot to perform a patrolling operation in the target water region.”

Thus, Braidic in combination with Goldenberg still fails to disclose, teach, or suggest

each and every element of amended independent claim 1 and claim 9.

III. Dependent Claims 2-6, 12, 14, and 16-20

Claims 2-6, 12, 14, and 16-20 each depend from one of claims 1 and 9 described above.
As described above, claims 1 and 9 are allowable. Accordingly, Applicant respectfully submits
that claims 2-6, 12, 14, and 16-20 are allowable at least for depending from an allowable
independent claim. In addition, Applicant respectfully submits that at least some of claims 2-6,
12, 14, and 16-20 additionally recite patentable subject matter not taught or otherwise rendered
obvious by, Braidic, Regev, and Goldenberg, individually or in combination. For at least reasons
discussed above, Applicant respectfully submits that claims 2-6, 12, 14, and 16-20 are allowable
under 35 U.S.C. § 102(a)(1)/(a)(2) over Braidic and under 35 U.S.C. § 103 over Braidic, Regev,
and Goldenberg. Withdrawal of the pending rejections of these claims is, therefore, respectfully

requested.

IV. Amendment to The Claims

Unless otherwise specified or addressed in the remarks section, amendments to the claims
are made for purposes of clarity. The amendments are supported by the specification and do not
add new matter. In addition, by focusing on specific claims and claim elements in the discussion
above, Applicant does not imply that other claim elements are disclosed or suggested by the
references. In addition, any characterizations of claims and/or cited art are being made to
facilitate expeditious prosecution of this application. Applicant reserves the right to pursue at a
later date any other broader or narrower claims that capture any subject matter supported by the
present disclosure, including subject matter found to be specifically disclaimed herein or by
another prosecution. Accordingly, reviewers of this or any child or related prosecution history
shall not reasonably infer that Applicant has made any disclaimers or disavowals of any subject

matter supported by the present disclosure.
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CONCLUSION

In view of the foregoing, Applicant believes all claims now pending in this application
are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is

respectfully requested.

Except for the issue fees payable under 37 C.F.R. § 1.18, the Director is authorized to
charge any additional fees during pendency of this application, including any required extension
of time fees, or credit any overpayment to Deposit Account Number 606842. This paragraph is
intended to be a constructive petition for extension of time in accordance with 37 CF.R. §

1.136(2)(3).

If the Examiner believes a telephone conference would expedite prosecution of this

application, please contact the undersigned at 408-647-6075 or wli@soleadolaw.com.

Respectfully submitted,

/WANYING LI/
WANYING LI
Registration No. 81,553
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1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
Information Disclosure Statement

2. The information disclosure statement(s) (IDS) submitted on 12/25/2025, are in compliance with
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statements have been considered
by the examiner.
3. In the future applicant is encouraged to submit each foreign reference as a unique document
and to not submit them as one giant foreign reference.

Response to Amendment
4. This action is in response to amendments and remarks filed on 12/22/2025. Claim(s) 1-2, 4, 9,
14, and 16-18 have been amended. Claim(s) 7-8, 10-11, 13, and 15 have been cancelled. Claim(s) 1-6, 9,
12, 14, and 16-20 are pending examination. This action is made final.

Response to Arguments
5. Applicant presents the following argument(s) regarding the previous office action:

A. Applicant asserts that the 35 USC 102 and 35 USC 103 rejections of claims 1-20 is improper
because the cited prior art fails to teach all claim limitations as taught/amended. Accordingly
the claims are allowable.

6. Applicant’s arguments with respect to claim(s) 1-20 have been considered but are moot because
the new ground of rejection does not rely on any reference applied in the prior rejection of record for
any teaching or matter specifically challenged in the argument.

7. Regarding applicant’s argument A, the examiner finds it moot. With further search and

consideration the examiner will now rely on newly cited art Regev (US PG Pub 2020/0249690) and Attar
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(US PG Pub 2019/0243379) as well as the previously cited art, Braidic, to teach the claim limitations.
Erlich broadly teaches a system that does pathing for a robotic pool system, while Attar has teachings
regarding the initial steps a robot takes, including going to an edge of an area first. In light of these
newly cited arts the examiner would find the claims to be rejected under 35 USC 103, as obvious.
Further detailed explanation and mapping can be found below in the section titled, “Claim Rejections —
35UsC 103
Claim Objections

8. Claims 14 and 16 objected to because of the following informalities:

- Claims 14 recites “a first operation mode or a second operation mode” it should be “the first

operation mode or the second operation mode”
- Claims 16 recites “a first operation mode or a second operation mode” it should be “the first
operation mode or the second operation mode”
9. Appropriate correction is required.
Claim Rejections - 35 USC § 103

10. The text of those sections of Title 35, U.S. Code not included in this action can be found in a
prior Office action.
11. Claim(s) 1-6, 9, 12, 14, and 16-20 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Braidic (US PG Pub 2019/0085579) in view of Regev (US PG Pub 2020/0249690) and Attar (US PG Pub
2019/0243379).
12. Regarding claim 1, Braidic teaches a pool robot control method, comprising:

- controlling the pool robot to perform a task in the target water region, ([0047]-[0048] teach the

pool cleaning robot performing a task, i.e. patrolling/cleaning, in the target water region, i.e. a
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- afteritis determined that the pool robot completes the task, controlling the pool robot to
perform a patrolling operation in the target water region, ([0047]-[0048] and [0054]-[0059]
teach the robot patrolling the pool as it moves in a preset path)

- ina process in which the pool robot performs the patrolling operation obtaining image
information of the target water region captured by the pool robot, ([0042]-[0045] and [0048]-
[0049] teach an aquatic robot that obtains images in a target region) wherein the pool robot
operates in a first operation mode or a second operation mode in the target water region,
([0047]-[0048] teach the robot moving through the environment based on a mode of
operation, this includes different kinds of pathing based on the best way to clean the pool)

- wherein the first operation mode is a mode in which thepeel+robet-operatesalonga+andom
reute, and the second operation mode is a mode in which the pool robot operates along a fixed
route, ([0047]-[0048] and [0054]-[0059] teach the robot pathing along a preset path between
preset points. [0070] teaches that the robot can follow a “singular pathway” i.e. fixed route,
along the pool surface to ensure that the pool is cleaned) wherein the image information
comprises a frame of image or a plurality of frames of images; ([0048] teaches the robot
collecting a series of images at it moves in the environment)

- analyzing the image information to determine an analysis result; ([0048]-[0055] teach the
system analyzing the image captured by the robot) and

- determining a target position of a target object if the analysis result indicates that there is the
target object in the target water region, ([0054]-[0055] teaches the robot system tracking the
target objects, “debris” in the pool) and controlling the pool robot to move to the target

position and perform a target operation corresponding to a type of the target object. ([0056]-
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[0057] teaches the system determining a track to the objects and performing an operation to

remove the debris based on the type of debris)
13. Braidic does not teach wherein the task comprises performing the target operation along an
edge of the target water region, performing the target operation in the target water region along a
planned route, and performing the target operation along the edge of the target water region again; and
the pool robot operates along a random route.
14. However, Attar teaches “wherein the task comprises performing the target operation along an
edge of the target water region, performing the target operation in the target water region along a
planned route, and performing the target operation along the edge of the target water region again;”
(Figs. 2 and 3B; and [0097]-[0100] and [0115]-[0118] teach the robotic cleaner being tasked with
cleaning a pool, water region. The system begins by going to the edge of the pool and mapping it, this
would perform the target operation along the edge. After the edge is done the robot uses the data
gathered to a further operation along the pool, this would be akin to a cleaning path designed as a
series of parallel lines, this would be performing the operation in the target region. After the inner
part is clean the robot returns to the edge, as this is the end point of the cleaning pathway.)
15. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Attar; and have a reasonable expectation of
success. Both relate to the cleaning operation of pool robots and ensuring that the pool is cleaned
effectively. By performing the perimeter/edge cleaning first the robot gains valuable information it can
use to determine further cleaning metrics, such as time, duration, etc. This is taught in Attar [0116]. The
use of these metrics allows the system to efficiently clean the pool. [0047] of Attar further shows that
the edge of the pool/perimeter is useful in determining the direction of travel for the robot. This again

allows for efficient mapping of the system.
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16. The combination of Braidic and Attar does not teach the pool robot operates along a random
route.
17. However, Regev teaches “the pool robot operates along a random route.” (0222] teaches a pool

cleaning robot that operates with a random cleaning pathing.)

18. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic and Attar with Regev; and have a reasonable
expectation of success. All relate to the control of pool cleaning robots. Regev [0222] teaches that the
random pathing of the robot can be as effective as the regular “raster scan cleaning path.” This random
pathing is best used for simple cleaning tasks that are not as important. The random pathing does not
ensure a full clean as taught by Braidic, [0003]. However, this random pathing element is well
established in the art. As Braidic teaches in [0085] the random pathing is most effective in smaller pools.
This random patrolling pathway still allows for Braidic to use its algorithm to further find the leaves as
the system can randomly navigate until it spots a leaf, then perform a controlled navigation to the
leaf/debris.

19. Regarding claim 2, Braidic teaches the method according to claim 1, wherein the obtaining
image information of the target water region captured by the pool robot comprises: obtaining the image
information of the target water region captured by the pool robot when the pool robot operates in the

first operation mode, ([0042]-[0045] and [0048]-[0049] teach an aquatic robot that obtains images in a

target region, while operating in a specific operation mode) wherein-the-firstoperation-meodeisa

20. Braidic does not teach wherein the first operation mode is a mode in which the pool robot

operates between a plurality of preset positions along a random route based on a preset time period.
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21. However, Regev teaches “wherein the first operation mode is a mode in which the pool robot
operates between a plurality of preset positions along a random route based on a preset time period.”
(0222] teaches a pool cleaning robot that operates with a random cleaning pathing.)
22. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic and Attar with Regev; and have a reasonable
expectation of success. All relate to the control of pool cleaning robots. Regev [0222] teaches that the
random pathing of the robot can be as effective as the regular “raster scan cleaning path.” This random
pathing is best used for simple cleaning tasks that are not as important. The random pathing does not
ensure a full clean as taught by Braidic, [0003]. However, this random pathing element is well
established in the art. As Braidic teaches in [0085] the random pathing is most effective in smaller pools.
This random patrolling pathway still allows for Braidic to use its algorithm to further find the leaves as
the system can randomly navigate until it spots a leaf, then perform a controlled navigation to the
leaf/debris.
23. Regarding claim 3, Braidic teaches the method according to claim 1, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises: if the analysis result indicates that
there is the target object in the target water region, determining the target position based on the image
information; ([0054]-[0055] teaches the robot system tracking the target objects, “debris” in the pool)
and
- controlling the pool robot to move to the target position and perform the target operation
corresponding to the type of the target object. ([0056]-[0057] teaches the system determining
a track to the objects and performing an operation to remove the debris based on the type of

debris)
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24. Regarding claim 4, Braidic teaches method according to claim 1, wherein the obtaining image
information of the target water region captured by the pool robot comprises: obtaining the image
information of the target water region captured by the pool robot when the pool robot operates in a
second operation mode, ([0042]-[0045] and [0048]-[0049] teach the robot operating in a specific
control mode and an aquatic robot that obtains images in a target region) wherein the second
operation mode is a mode in which the pool robot operates between a plurality of preset positions
along the fixed route based on a preset time period. ([0047]-[0048] and [0054]-[0059] teach the robot
pathing along a preset path between preset points. [0070] teaches that the robot can follow a
“singular pathway” i.e. fixed route, along the pool surface to ensure that the pool is cleaned.)

25. Regarding claim 5, Braidic teaches the method according to claim 4, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises: when the pool robot operates in the
second operation mode, determining the target position of the target object if the analysis result
indicates that there is the target object in the target water region, and controlling the pool robot to
move to the target position and perform the target operation corresponding to the type of the target
object. ([0047]-[0048] and [0054]-[0059] teach the robot operating in the second pathing mode, and
determining the location of a target object. The robot then navigates to the debris and performs an
operation based on the type of debris)

26. Regarding claim 6, Braidic teaches the method according to claim 4, wherein the determining a
target position of a target object if the analysis result indicates that there is the target object in the
target water region, and controlling the pool robot to move to the target position and perform a target
operation corresponding to a type of the target object comprises: after the pool robot operates in the

second operation mode, marking positions of a plurality of target objects on a map if the analysis result
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indicates that there is the plurality of target objects in the target water region, ([0047]-[0048] teaches

the system recording a series of debris objects in the pool as it navigates) wherein-the-map-s

- determining an operation route based on the positions of the plurality of target objects; ([0077]-
[0078] teach the system determining a pathing for a plurality of objects) and
- controlling the pool robot to move to the positions of the plurality of target objects along the

operation route and perform a target operation corresponding to a type of each target object.
([0077]-[0079] teaches the robot moving along the selected pathing in order to perform the
operation)

27. Braidic does not teach wherein the map is constructed in a process in which the pool robot

operates in the target water region.

28. However, Regev teaches “wherein the map is constructed in a process in which the pool robot

operates in the target water region” ([0215] teaches the system generating a map of a pool during

operation in order to better operate)

29. It would have been prima facie obvious to one of ordinary skill in the art, before the effective

filing date, to incorporate the teachings of Braidic and Attar with Regev; and have a reasonable

expectation of success. All relate to the control of pool robots. As Regev teaches in [0107] the creation

of a map of the pool allows for the system to better control the cleaning trajectory. The cleaning robot is

not moving in the dark and can more effectively plan a route. As seen in Braidic, the robot can

determine multiple debris fields in a row and better plan how to get to all debris. The use of a map

would improve this functionality by knowing the entire pool structure.

30. Regarding claim 9, Braidic teaches a pool robot control method, wherein a pool robot is

configured to perform a cleaning operation in a target water region, and a camera is disposed on the

pool robot, wherein the method comprises: controlling the pool robot to perform a patrolling operation
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in a first operation mode or a second operation mode in the target water region, in the target water
region, ([0047]-[0048] and [0054]-[0059] teach the robot moving through the environment based on a
mode of operation, this includes different kinds of pathing based on the best way to clean the pool)
enabling the camera to capture an image of the target water region in a process in which the pool robot
performs the patrolling operation, ([0042]-[0043] teaches a camera capturing images of the water area
where the robot operates) wherein the first operation mode is a mode of performing-thepatroling
eperation-alongarandemroute, and the second operation mode is a mode of performing the patrolling
operation along a fixed route, ([0047]-[0048] and [0054]-[0059] teach the robot pathing along a preset
path between preset points. [0070] teaches that the robot can follow a “singular pathway” i.e. fixed
route, along the pool surface to ensure that the pool is cleaned) wherein the image is used to
determine whether there is a target object in the target water region, wherein the target object needs
to be cleaned, ([0048]-[0055] teach the system analyzing the image captured by the robot and
determining if there is an object in the target area) wherein the patrolling operation is performed after
the pool robot completes a task, ([0047]-[0048] and [0054]-[0059] teach the robot patrolling the pool

as it moves in a preset path) w

- controlling, if it is determined that there is the target object, the pool robot to move to a target
position of the target object and perform the cleaning operation on the target object. ([0056]-
[0057] teaches the system determining a track to the objects and performing an operation to
remove the debris based on the type of debris)
31. Braidic does not teach wherein the task comprises performing the target operation along an

edge of the target water region, performing the target operation in the target water region along a
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planned route, and performing the target operation along the edge of the target water region again; and
performing the patrolling operation along a random route.

32. However, Attar teaches “wherein the task comprises performing the target operation along an
edge of the target water region, performing the target operation in the target water region along a
planned route, and performing the target operation along the edge of the target water region again;”
(Figs. 2 and 3B; and [0097]-[0100] and [0115]-[0118] teach the robotic cleaner being tasked with
cleaning a pool, water region. The system begins by going to the edge of the pool and mapping it, this
would perform the target operation along the edge. After the edge is done the robot uses the data
gathered to a further operation along the pool, this would be akin to a cleaning path designed as a
series of parallel lines, this would be performing the operation in the target region. After the inner
part is clean the robot returns to the edge, as this is the end point of the cleaning pathway.)

33. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Attar; and have a reasonable expectation of
success. Both relate to the cleaning operation of pool robots and ensuring that the pool is cleaned
effectively. By performing the perimeter/edge cleaning first the robot gains valuable information it can
use to determine further cleaning metrics, such as time, duration, etc. This is taught in Attar [0116]. The
use of these metrics allows the system to efficiently clean the pool. [0047] of Attar further shows that
the edge of the pool/perimeter is useful in determining the direction of travel for the robot. This again
allows for efficient mapping of the system.

34. The combination of Braidic and Attar does not teach performing the patrolling operation along a
random route

35. However, Regev teaches “performing the patrolling operation along a random route.” (0222]

teaches a pool cleaning robot that operates with a random cleaning pathing.)
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36. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic and Attar with Regev; and have a reasonable
expectation of success. All relate to the control of pool cleaning robots. Regev [0222] teaches that the
random pathing of the robot can be as effective as the regular “raster scan cleaning path.” This random
pathing is best used for simple cleaning tasks that are not as important. The random pathing does not
ensure a full clean as taught by Braidic, [0003]. However, this random pathing element is well
established in the art. As Braidic teaches in [0085] the random pathing is most effective in smaller pools.
This random patrolling pathway still allows for Braidic to use its algorithm to further find the leaves as
the system can randomly navigate until it spots a leaf, then perform a controlled navigation to the
leaf/debris.

37. Regarding claim 12, Braidic teaches the method according to claim 9, comprising: if it is
determined that there is the target object, controlling the pool robot to directly move to the target
position of the target object and perform the cleaning operation on the target object. ([0056]-[0057]
teach the robot moving directly to the debris to remove it)

38. Regarding claim 14, Braidic teaches the method according to claim 9, wherein the controlling
the pool robot to perform a patrolling operation in a first operation mode or a second operation mode
in the target water region comprises: ([0047]-[0048] teach the robot moving through the environment
based on a mode of operation, this includes different kinds of pathing based on the best way to clean

the pool) controlling the pool robot to perform the patrolling operation in the first operation mode,

([0047]-[0048] and [0054]-[0059] teach the robot operating in a specific control mode) wherein-the

39. Braidic does not teach wherein the first operation mode is a mode in which the pool robot

operates between a plurality of preset positions along the random route based on a preset time period.
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40. However, Regev teaches “wherein the first operation mode is a mode in which the pool robot
operates between a plurality of preset positions along the random route based on a preset time period.”
(0222] teaches a pool cleaning robot that operates with a random cleaning pathing.)

41. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic and Attar with Regev; and have a reasonable
expectation of success. All relate to the control of pool cleaning robots. Regev [0222] teaches that the
random pathing of the robot can be as effective as the regular “raster scan cleaning path.” This random
pathing is best used for simple cleaning tasks that are not as important. The random pathing does not
ensure a full clean as taught by Braidic, [0003]. However, this random pathing element is well
established in the art. As Braidic teaches in [0085] the random pathing is most effective in smaller pools.
This random patrolling pathway still allows for Braidic to use its algorithm to further find the leaves as
the system can randomly navigate until it spots a leaf, then perform a controlled navigation to the
leaf/debris.

42. Regarding claim 16, Braidic teaches the method according to claim 15, wherein the controlling
the pool robot to perform a patrolling operation in a first operation mode or a second operation mode
in the target water region comprises: ([0047]-[0048] teach the robot moving through the environment
based on a mode of operation, this includes different kinds of pathing based on the best way to clean
the pool): controlling the pool robot to perform the patrolling operation in the second operation mode,
([0047]-[0048] and [0054]-[0059] teach the robot operating in a specific control mode) wherein the
second operation mode is a mode in which the pool robot operates between a plurality of preset
positions along the fixed route based on a preset time period. ([0047]-[0048] and [0054]-[0059] teach
the robot pathing along a preset path between preset points. [0070] teaches that the robot can follow

a “singular pathway” i.e. fixed route, along the pool surface to ensure that the pool is cleaned.)
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43. Regarding claim 17, Braidic teaches the method according to claim 9, wherein the controlling, if
it is determined that there is the target object, the pool robot to move to a target position of the target
object and perform the cleaning operation on the target object comprises: when the pool robot is
controlled to perform the patrolling operation in the second operation mode, ([0047]-[0048] and
[0054]-[0059] teach the robot operating in a specific control mode) controlling, if it is determined that
there is the target object, the pool robot to move to the target position of the target object and perform
the cleaning operation on the target object. ([0047]-[0048] and [0054]-[0059] teach the robot
operating in the second pathing mode, and determining the location of a target object. The robot then
navigates to the debris and performs an operation based on the type of debris)

44. Regarding claim 18, Braidic teaches the method according to claim 19 comprising: in a process
of controlling the pool robot to perform the patrolling operation in the second operation mode, if it is
determined that there is the target object, recording the target position of the target object, or after the
pool robot is controlled to perform the patrolling operation in the second operation mode, if it is
determined that there is a plurality of target objects, marking target positions of the plurality of target
objects on a map, ([0047]-[0048] teaches the system recording a series of debris objects in the pool as

it navigates) w

waterregion; and
- the controlling, if it is determined that there is the target object, the pool robot to move to a
target position of the target object and perform the cleaning operation on the target object
([0077]-[0078] teach the system determining a pathing for a plurality of objects) comprises:
after the patrolling operation is completed, controlling the pool robot to move to the target
positions of the plurality of target objects along an operation route and perform the cleaning
operation on each target object. ([0077]-[0079] teaches the robot moving along the selected

pathing in order to perform the operation)
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45. Braidic does not teach wherein the map is constructed in a process in which the pool robot
operates in the target water region.

46. However, Regev teaches “wherein the map is constructed in a process in which the pool robot
operates in the target water region” ([0215] teaches the system generating a map of a pool during
operation in order to better operate)

47. It would have been prima facie obvious to one of ordinary skill in the art, before the effective
filing date, to incorporate the teachings of Braidic with Regev; and have a reasonable expectation of
success. Both relate to the control of pool robots. As Regev teaches in [0107] the creation of a map of
the pool allows for the system to better control the cleaning trajectory. The cleaning robot is not moving
in the dark and can more effectively plan a route. As seen in Braidic, the robot can determine multiple
debris fields in a row and better plan how to get to all debris. The use of a map would improve this
functionality by knowing the entire pool structure.

48. Regarding claim 19, Braidic teaches the method according to claim 9, comprising: when the pool
robot performs the cleaning operation at a water surface or a bottom of the target water region,
controlling the pool robot to perform the patrolling operation in the target water region. ([0047]
teaches the robot patrolling an aquatic environment. This environment comprises a pool, the robot
cleans the entirety of the pool, surface and bottom, and patrols the rest)

49. Regarding claim 20, Braidic teaches the method according to claim 9, comprising: if it is
determined that there is the target object, determining the target position of the target object ([0054]-
[0055] teaches the robot system tracking the target objects, “debris” in the pool) and controlling the
pool robot to move to the target position of the target object, wherein the image is used to determine
the target position of the target object. ([0056]-[0057] teaches the system determining a track to the
objects and performing an operation to remove the debris based on the type of debris)

Conclusion
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50. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

51. A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any nonprovisional extension fee (37 CFR 1.17(a)) pursuant to 37 CFR 1.136(a) will
be calculated from the mailing date of the advisory action. In no event, however, will the statutory
period for reply expire later than SIX MONTHS from the mailing date of this final action.

52. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to NICHOLAS STRYKER whose telephone number is (571)272-4659. The examiner can
normally be reached Monday-Friday 7:30-5:00.

53. 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.

54. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Christian Chace can be reached at (571) 272-4190. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

55. Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 353 of 377



Application/Control Number: 19/342,629 Page 17
Art Unit: 3665

questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/N.S./

Examiner, Art Unit 3665

/CHRISTIAN CHACE/

Supervisory Patent Examiner, Art Unit 3665

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 354 of 377



Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under

19/342,629 Reexamination
ZHANG, Shilei
Examiner Art Unit
NICHOLAS STRYKER 3665 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumz°g;‘;2?$:b‘g:_‘$z Code YYYB?,\‘A‘*M_DD Name CPC Classification US Classification
* [ A | US-20190243379-A1 2019-08-08 ATTAR; Benjamin E04H4/1654 il
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* Coumzoggéz?N”:n'jb‘iTE;L cote | vyyoe oo Country Name CPC Classification
N
(e}
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title, Date, Publisher, Edition or Volume, Pertinent Pages
u
\Y
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 11-2023)

Notice of References Cited

Part of Paper No. 20260122

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 355 of 377




Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | ,9/345 629 ZHANG, Shilei
H“m “ H“ “ ”“‘ ““ Hl“ — o
NICHOLAS STRYKER 3665
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
(J Claims renumbered in the same order as presented by applicant (O cpPA O 1D. (] RA1.47
CLAIM DATE
Final Original | 11/14/2025 | 01/22/2026
1 v v
2 v v
3 v v
4 v v
5 v v
6 v v
7 v -
8 v -
9 v v
10 v -
11 v -
12 v v
13 v -
14 v v
15 v -
16 v v
17 v N
18 v N
19 v v
20 v v
U.S. Patent and Trademark Office Part of Paper No.: 20260122
Page 1 of 1

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 356 of 377



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 19/342,629 ZHANG, Shilei
H“m M“ ““”“ ‘ ”” ““ o s
NICHOLAS STRYKER 3665
CPC - Searched*
Symbol Date Examiner
E04H4/1654 11/14/2025 NS
G05D1/648 G05D1/6484 G05D1/6486 G05D2105/10 G05D2107/29 11/14/2025 NS
GO06T7/70 11/14/2025 NS
G06V20/05 G06V2201/07 11/14/2025 NS
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Synonym and CPC search 11/14/2025 NS
IP.com patent and NPL search 11/14/2025 NS
Al search tools in PE2E, including similarity search - see srnt 11/14/2025 NS
Inventor and assignee search 11/14/2025 NS
Updated search for final rejection 01/22/2026 NS

IN.S./
Examiner, Art Unit 3665

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20260122

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 357 of 377




Examiner, Art Unit 3665

Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 19/342,629 ZHANG, Shilei
H“m ”“‘ “Nm ‘ “” ““ _— s
NICHOLAS STRYKER 3665
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
IN.S./

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20260122

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 358 of 377




Report Run Date: 2026-01-22 UTC
Searches: 3
Markers: 0

| Search History

Page lof4

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 359 of 377



Search# ITmestamp. L peas] page

1 2326-01-22 1537 UTC ~ 34,805,808 3

2 2046-01-22 1614 UTC ~19,201,271 4

3 2046-01-22 1614 UTC ~%,845,734 4

| Search History Page 2 of 4

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 360 of 377



Content: Patents + NPL {185}

US Patents [ US Designs | US Applications | EFQ Patents | EPO Applications | China Patents | China Applications | Japan
Pamﬂfﬂ«-“fm Ap;}iaaaiim‘s Korea Patents | Korea Applications | WIPQ Applications | Argentina Patents | Argenting
A::p:‘ 2ii Patents | Brazil Applications | Canada Patents | Canada Applications | Chile Patents | Chile
ppiic ‘*”0 ELQ ombia Apt isaaism‘ [ Costa Rica Applications | Cuba Patents | Cuba Applications | Dominican Republic
Applications | Ecuador Patents | Ecuador Applications | Fi Salvador Applications | Guatemala ppimi’mm | Honduras
-p=-a<;téar‘;a§i\i@xac,‘: =-zat~:nis§ «’iex:c:ﬂ;f\;;piaaaiac};‘s Nicaragua Patents | Panama Applications | F@;uA;}piuaﬁons
rinidad & Tobago Patents ipuay Applications | Austria Patents | Austria Applications | Belarus Patents | Belgium
Pa‘i‘.eﬂts Belgium Appiicatim s | Bosnia & Herzegovina Fatents | Bosnia & Herzegovina Applications | Bulgaria Patents |
Bulgaria Applications atents | Croatia Appli w}iéfﬂ 3 Czech Republic Patents | Czech %uru Hlic Applications |
Crechos! ovai\aa Fatents | Czechoslovalda Applications Patents | Benmark Applications | Estonia Fatents
Estonia Applications | EUIPQ Patents | Finland Patents | Hnidne Appi;mimm; France Patents | France Applications |
ize;mrmy Patents | Germ anyApp--ca‘-‘-Qrﬁ» Great Britain Patents | Great Britain Applications Greece Patents | Greece
Applications | Hung ary Patents | Hungary Applications Heeland Patents | lceland Applications | Ireland Fatents Hreland
pplications | ltaly Patents | italy Ar:»p ications | Latvia Pfatm?siérﬁ\:m Appi& “ations | Lithuania Patents | Lithuania
Applications | Luxembourg Patents | Luxembourg Applications | Malta Pa wco Patents | Montenegro Patents |
Montenegro Applications | Net%eeiar.ds Patents | Netherlands Ag p&emiﬁfm%] N(.,fwaw Patents | Naweay Applications |
Poland Patents | Poland Applications | Fortugal Patents | Pormgai Applications | Republic of Moldova Patents |
Republic of Moldova Appii{:aticmf Romania Patents splications | San Maring Patents | San Maring
Applications | Serbia Patents | Serbia Applications | i ()\'akid P@Le;\s | Slovakia Applications | Slovenia Patents
Patents | Spain Applications | Sweden Patents | Sweden Applications | Switeerland Patents | Switzerland Applications |
Ukraine Paten ‘v’ugasiavia/z’ierbia and Montenegro Pa‘i"nt‘;ﬁYuges&w:a/‘:e* sia and Montenegro Applications |
Armenia Patents ta Patents | Australia Applications | Cyprus Patents | uuif’,af)p@fa*’mn Council Patents | Hong
Kong Patents | Indiz Pate nt<; India Applications | indones ,-P indonesia Applications | israel Patents | israel
/ ppnfzcﬁ'am Jordan Patents | Jordan Applications | Kyrgyzstan Patents | Macao ﬂ\ppisfatmns Malaysia Patents|
Mongolia Patents | New Zealand Patents | Philippines Patents | Phi .spps;‘esApp‘-cahoﬂ Saudi Arabia Patents | Saudi
Arabia Applications | Singapore Batents | Singapore Ap ﬁﬁzmiifmsi”aw@ n Patents | Tatwan Applications | Tajikistan
Patents | Tajikistan Applications | Thatland Patents | Thalland Applications | Uzbekistan Patents | Vietnam Patents
Algeria Patents Fatents | ARIPO Applications | Egypt P aiem] Kenya Patents | Malawi Patents | Morocco Patents
Moroces Applications | QAP Patents | South Africa Patents | Tunisia Applications | Zambia Patents | ,_/_smbfa bwe
Patents | EAPQ Patents | EAPQ Applicati seorgla Patents | Georgia Applications | Kazakhst%*‘; Patents | Kazakhstan
Applications | Russia Patents | Russia App iaaaiam‘s‘ Turkey Patents | Turkey Applications | IEEE Xplore Publications:
EEE Periodicals [ HEE
Publications: IEEE Early Acces

[

i;-nr

ey oy d

IEEE Xplore Publications: IFEE Conferences | IEEE Xplore | ubi cations: EE:M. Standards | IEEE Xplore

HEEE Xplore Publications: SMFTE Periodicals s Publications: SMPTE
Conferences | IEEE Xplore Publications: SMPTE Standards ¥plore Publications: MIT Press eBooks [HEEE Xplore
Publications: Wiley-IEEE eBooks | IEEE Xpéove Fublications =5‘-v€ Pariodicals HEEE Xplore Publications: URS Periodicals
IEEE Xplore Publications: VDE Conferences | IEEE Xplore Bublications: Penods&a&s from China | 1EEE Xplore
u%:»::c,auans, Ericsson Technology Review | IEEE Xplore Publications: Manning Bools | IEEE Xplore Publications: Packe
Books | IP.com Prior Art Database: The P.com J IP.com Prior Art Database: internet Soclety RFC | IP.com Frior
Art Database: IBM TDB Archive [ 1P.com Prior Art Database: &Pf}Cy Journals | 1P.com Prior Art Database: Software
Patent institute | OnePetro.org: Periodicals st OnePetyo.org | OnePetro.org Conferences at OnePetro.org | Other
Literature: {BA ?Rmdbco (s | Other Literature: PubMed Central| Other Literature: arXiv.org

L2008 | ~24,806 908 results from ¢

De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None | Sort: Relevance

Main Concept: Text

| Search History Page 3 of4

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 361 of 377



cleaning robot with random and fixed pathing
Concept Modifiers: None

Filters: None

2026-01-22 16:14 UTC | ~19,201,271 results from
De-Dup: Simple Family Numbers (PAT only} | Relevance Cut-off: None

Main Concept: Same 35 Search i

Concept Modifiers: None

Filters {1k

076-01-27 16:14 UTC | 1,849,734 results from |

Da-Dup Simple Family Numbers (PAT only} | Relevance Cut-off: None

Main Concept: Sarme as Search l

Concept Modiflers (1)
1. More Like Text: pool edge cleaning

Filters: Same as Saarch 2

‘ | Search History

| Sort: Relevance

| Sort Relevance

Paged of4

Patent Owner Zodiac Pool Systems LLC
Exhibit 2023 - Page 362 of 377



Receipt date:

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

12/22/2025

18/342,629 - GAU: 3665

PTO/SB/08 (01-25)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 19342629
INFORMATION DISCLOSURE oo 20250928

First Named Inventor ‘ Shilei ZHANG
STATEMENT BY APPLICANT _

Art Unit ‘ 7873

Examiner Name ‘ NICHOLAS F STRYKER

Attorney Docket Number ‘ 2024009-016

U.S. PATENTS
. . . . Pages, Columns, Lines where

E)fgm*lner Cite Patent Number Kind Issue Date Name of Inventor of cited Relevant Passages or Relevant
Initial No Code! Document

Figures Appear

If you wish to add additional U.S. Paten

t citation information, please click the Add button.

U.S. PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Inventor or Applicant Pages, Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
/N.s./ |1 20200311227 A1 2020-10-01 BENNETT JAMES DUANE
/N.8./ |2 20220129005 A1 2022-04-28 ZODIAC POOL SYSTEMS LLC

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns,
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited Lines where Relevant T5
Initial* No | Number3 Codezj Code?| Date PP Passages or Relevant

Document .
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XINGMAI INNOVATION
/s 116679716 CN A 2023-09-01 | 7L SUZHOU GO LTD
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PC.1.19.25

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /N.S./

Patent Owner Zodiac Pool Systems LLC

Exhibit 2023 - Page 363 of 377



Receipt date: 12/22/2025 18/342,823 ~ GRU: 3665
Application Number 19342629
Filing Date 2025-09-28
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STATEMENT BY APPLICANT .
Art Unit ‘ 7873
Examiner Name ‘ NICHOLAS F STRYKER
Attorney Docket Number ‘ 2024009-016
UNIV GUIZHOU
/N.s8./ |3 112936313 CN A 2021-06-11 ENGINEERING
SCIENCE
UNIV DALIAN
/N.58./ |4 214996404 CN U 2021-12-03 JIAOTONG
NAT UNIV DEFENSE
/N.8./ |5  |113653020 CN A 2021-11-16 | TECHNOLOGY PLA
STATE GRID SHANGHAI
/N.8./ |6 114995381 CN A 2022-09-02 MUNICIPAL ELECTRIC
POWER CO
NANJING FUYI
/W.8./ |7 115517581 CN A 2022-12-27 INTELLIGENT ROBOT
TECHCOLTD
/N.s./ |8 20090061355 KR A 2009-06-16 POSDATA COLTD
SHANXI JIA SHI DA
/u.s./ 19 114794993 CN A 2022-07-29 ROBOT TECH CO LTD
TIANJIN WANGYUAN
/N.8./ |10 116197932 CN A 2023-06-02 INTELLIGENT TECH CO
LTD
/w.s./ M 115454107 CN A 2022-12-09 UNIV HARBIN ENG
If you wish to add additional Foreign Patent Document citation information, please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o : . :
P (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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Filing Date 2025-09-28
INFORMATION DISCLOSURE First Named Inventor ’Shilei ZHANG
STATEMENT BY APPLICANT .
Art Unit ‘ 7873
Examiner Name ‘ NICHOLAS F STRYKER
Attorney Docket Number ‘2024009—016
/M.8./ |1 International Search Report&Written Opinion of the International Searching Authority (PCT/CN2023/116834)
/u.8./12 First Office Action & Search Report (CN2023107686783)

If you wish to add additional non-patent literature document citation information, please click the Add button
EXAMINER SIGNATURE
Examiner Signature |/NICHOLAS STRYKER/ Date Considered |01/22/2026

*EXAMINER: Initial if reference considered and 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.GGY 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 if

English language translation is attached.
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Application Number 19342629
INFORMATION DISCLOSURE [ oo 20250928

First Named Inventor ’ Shilei ZHANG
STATEMENT BY APPLICANT _

Art Unit ‘ 7873

Examiner Name ‘ NICHOLAS F STRYKER

Attorney Docket Number ‘2024009—016

TIMING STATEMENT
Please see 37 CFR 1.97(e) to make the appropriate selection(s):

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

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[]

See attached timing statement under 37 CFR 1.97(e).

A timing statement under 37 CFR 1.97(e) is not submitted herewith.
TIMING FEE

The fee set forth in 37 CFR 1.17(p) has been submitted herewith.
COPIES

X []

X]

[]

An identification of an earlier application pursuant to 37 CFR 1.98(d)(1) is attached.

SIZE FEE ASSERTION

Please see 37 CFR 1.17(v) and the {33 Auln~-Load Insiructions for completing this form to make the appropriate selection of
an assertion under 37 CFR 1.98. For the information disclosure statement (IDS) submitted herewith, the applicant or patent
owner certifies the following with respect to the cumulative number of applicant-provided or patent-owner provided items of
information submitted to date including those in the accompanying IDS (select only one):

No IDS size fee is required under 37 CFR 1.17(v) at this time.
The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(1).
[7] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(2).

[T] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(3).
SIGNATURE
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d)
for the form of the signature.

Signature MANYING LI/ Date (YYYY-MM-DD) 2025-12-22
Name/Print WANYING LI Registration Number 81553
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Application Number 19342629
Filing Date 2025-09-28

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ’ Shilei ZHANG
Art Unit ‘ 7873
Examiner Name ‘ NICHOLAS F STRYKER

Attorney Docket Number ‘2024009—016

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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Receipt date: 12/22/2025 18/342,823 ~ GRU: 3665

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 record s.

2. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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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20220351514-A1 OR
CN-112598729-B OR
JP-7597224-B2 OR DE-
112021001872-T5 OR
JP-2024020532-A OR
US-20180246521-A1
OR US-20240386596-
A1 OR CN-112766241-
B OR US-11488390-B2
OR KR-20240019763-A
OR CN-112766241-A
OR US-20200333796-
A1 OR TW-1796952-B
OR US-20240203107-
A1 OR EP-4546292-A1

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, 8K,
TH, TN, TR, TW, UA,
VN))

OR

ON

ON

2025/11/10
03:54 PM
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L7 1

L9 5

L11 1572

L12 1574

L13 1763

L14 30246

L15 44

L16 2

L17 56

L18 20017

OR US-20240312047-
A1 OR CN-117523541-
A OR JP-7660356-B2
OR US-11409303-B2
OR JP-2021516817-A
OR WO-2022260755-
A1 OR US-
20230222838-A1 OR
US-20240009851-A1
OR CN-119516248-A
OR CN-118212625-A
OR KR-102596388-B1
OR US-20200074196-
A1 OR WO-
2021236939-A1 OR
CN-112560592-B OR
KR-20250029083-
A).did.

("20200311227").pn.

("20200311227"(11667
9716]114987721|11293
6313]214996404).pn.

(E04H4/1654).cpc.

(E04H4/1654 OR
G05D2107/29).cpc.

(GO5D1/648 OR
G05D1/6484 OR
G05D1/6486 OR
G05D2105/10).cpc.

(G06T7/70 OR
G06V20/05 OR
G06Vv2201/07).cpc.

L13 AND L12
L14 AND L12
L14 AND L13

((obtain$3 OR captur$3
OR receiv$3 OR get$4
OR collect$4 OR
procur$3 OR captur$3
OR tak$3 OR record$3)
near4 (image OR video
OR picture OR
photograph OR photo))
SAME ((clean$3 OR
cleans$3 OR scrub$4
OR wash$3 OR
vacuum$4 OR brush$3
OR wip$3) near3 (robot
OR roomba OR

(US-PGPUB;

(US-PGPUB;
FIT (CN))

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT,;

USPAT)
USPAT)

USPAT)

USPAT)

USPAT)
USPAT)
USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/11/12
10:10 AM

2025/11/12
10:11 AM

2025/11/12
10:14 AM

2025/11/12
10:26 AM

2025/11/12
10:26 AM

2025/11/12
10:27 AM

2025/11/12
10:27 AM

2025/11/12
10:27 AM

2025/11/12
10:28 AM

2025/11/12
11:30 AM

01/22/2026 03:49:51 PM
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L19

L20

L21

L22

L23

L24

1684

61

65640

225

185

13

automaton OR dorid
OR machine OR bot
OR mechanism OR

device))

L18 AND ((target OR
goal OR purpose OR
objective OR intention)
near3 (object OR
location OR spot OR
locale OR mark OR
intent OR focus OR spill
OR debris OR rubbish
OR wast OR junk OR
litter OR scrp OR
residue))

L19 AND ((pool OR
underwater OR spa OR
pond OR
swimming$1pool OR
lake OR lagoon OR
submersible OR
submerged OR
submarine OR aquatic
OR marine) near4
(robot OR roomba OR
automaton OR dorid
OR machine OR bot
OR mechanism OR
device))

(self ADJ moving OR
servomechanism OR
servo OR automat$2
OR robot$2) NEAR2
(cleaner OR cleaning
OR vacuum OR
vaccum OR home) OR
roomba OR scooba OR
dirt ADJ dog OR dirtdog
OR verro OR logj

L21 near4 (underwater
OR under$water OR
marine OR undersea
OR subaquatic OR
subsurface OR
sub$aquatic OR
oceanic OR submers$3
OR nautical OR (deep
ADJ ocean) OR
sea$dwell$3 OR
oceanographic OR
hydrographic)

L22 AND
@ad<"20230627"

L23 AND L18

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/11/12
11:31 AM

2025/11/12
11:33 AM

2025/11/12
11:33 AM

2025/11/12
11:34 AM

2025/11/12
01:19 PM

2025/11/12
01:25 PM

01/22/2026 03:49:51 PM
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L25 2

L26 308

L27 277

L28 28

L29 50

(20200237176]2019020
8979).pn.

L11 AND (( perimeter
OR edge OR border OR
boundary OR periphery)
near4 (clean$3 OR
cleans$3 OR scrub$4
OR wash$3 OR
vacuum$4 OR brush$3
OR wip$3) )

L26 AND
@ad<"20230627"

(L11 AND (( perimeter
OR edge OR border OR
boundary OR periphery)
near4 (map$4 OR
chart$3 OR diagram$4
OR plot$4 ))) AND
@ad<"20230627"

(Artificial Intelligence)
Similar to:

19/342,629 with 0 CPC
Selections and 0 Text
Selections

Text:
(CN-119839883-B OR
CN-118534413-A OR
EP-1672456-B1 OR
CN-116977576-A OR
US-20210366151-A1
OR CN-113065392-A
OR US-11907838-B2
OR CN-114078232-A
OR CN-120515099-A
OR CN-110558902-B
OR CN-110619298-A
OR W0-2021236939-
A1 OR CN-112277783-
A OR CN-108537843-A
OR CN-112766241-A
OR US-11488390-B2
OR US-20220122353-
A1 OR CN-107225570-
A OR CN-111246110-B
OR CN-119883070-A
OR AU-2021290427-B2
OR CN-116977576-B
OR KR-20210144887-A
OR CN-110558902-A
OR CN-119251606-A
OR CN-111340030-A
OR JP-2022552772-A
OR CN-111325117-B
OR US-20240203107-
A1 OR US-
20180032833-A1 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN))

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/11/12
01:27 PM

2025/11/13
02:45 PM

2025/11/13
02:45 PM

2025/11/13
03:43 PM

2026/01/22
10:30 AM

01/22/2026 03:49:51 PM
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L30 50

JP-2022546883-A OR
JP-7250924-B2 OR
CN-113627412-A OR
CN-113787517-A OR
ES-2955667-T3 OR
KR-20200080404-A OR
CN-113838125-B OR
CN-111340030-B OR
CN-110163834-B OR
US-9818038-B2 OR
CN-112258363-B OR
CN-110287778-B OR
CN-119152456-A OR
US-20170193319-A1
OR CN-116416361-A
OR W0-2022213867-
A1 OR WO-
2022029482-A1 OR
WO-2015064991-A2
OR CN-118366452-A
OR CN-111080693-
A).did.

(Artificial Intelligence)
Similar to:

19/342,629 with 4 CPC
Selections and 3 Text
Selections

Text:
(CN-119251606-A OR
US-11504607-B2 OR
CN-116977576-A OR
ES-2955667-T3 OR
CN-116977576-B OR
CN-110163891-A OR
US-12462417-B2 OR
CN-114846509-A OR
US-20170161573-A1
OR JP-2024165937-A
OR CN-113657518-A
OR CN-120510353-A
OR EP-4073690-B1 OR
US-20220301277-A1
OR CN-110147706-B
OR W0-2020083024-
A1 OR US-11776158-
B2 OR CN-113657518-
B OR US-12347206-B2
OR US-11941836-B2
OR US-20220405952-
A1 OR KR-
20240019763-A OR
US-20250200937-A1
OR CN-115097442-A
OR US-20200388135-
A1 OR US-
20250022249-A1 OR
CN-117333835-A OR

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, 8K,
TH, TN, TR, TW, UA,
VN))

OR

ON

ON

2026/01/22
10:31 AM

01/22/2026 03:49:51 PM
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CN-114761997-A OR
WO-2022260755-A1
OR CN-119836786-A
OR US-20190236414-
A1 OR US-
20240312047-A1 OR
IL-318139-A OR US-
12230006-B2 OR US-
20230222761-A1 OR
US-20250182440-A1
OR CN-116958195-A
OR CN-116390885-A
OR ES-2938091-A2 OR
US-10984543-B1 OR
CN-119723023-A OR
US-20230215185-A1
OR US-12266153-B2
OR US-11346951-B2
OR TW-1851992-B OR
US-20250104264-A1
OR US-20240005631-
A1 OR CN-118261952-
A OR JP-7597224-B2
OR US-20150332102-

A1).did.

L31 3 ("20200311227"|"20220 |(US-PGPUB; USPAT; |OR ON ON 2026/01/22

129005").PN. USOCR; FIT (AU, AP, 11:21 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN))

L32 4201 L21 AND ((edge OR (US-PGPUB; USPAT) |OR ON ON 2026/01/22
perimeter OR wall OR 11:24 AM
barrier OR fence OR
partition) near3
(identify$3 OR
identification OR
measur$5 OR assess$4
OR gaug$3 OR
determin$5))

L33 159 L32 AND ((random OR |(US-PGPUB; USPAT) [OR ON ON 2026/01/22
unfixed OR haphazard 11:29 AM
OR chance OR
indiscriminate OR
unplanned OR aimless
OR erratic) near2
(path$3 OR pathfinding
OR wayfind$3 OR
navigat$3))
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There are no Interference searches to show.
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Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

‘ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE ‘
19/342.,629 09/28/2025 Shilei ZHANG 2024009-016
CONFIRMATION NO. 7873
204084 PUBLICATION NOTICE
Soleado Law, PC
e v B
STE 650 #2512

San Francisco, CA 94108
Date Mailed: 01/29/2026

Title:POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND POOL ROBOT

Publication No.US-2026-0028844-A1
Publication Date:01/29/2026

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 viewed using the USPTO's publicly available Searchable Databases via the Patent
Public Search tool at www.uspto.gov. The direct link to access the Patent Public Search tool is currently
https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.html.

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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 Patent Center,
the USPTO'’s electronic patent application filing and management system. The direct link to access this status
information is currently https://patentcenter.uspto.gov/. Prior to publication, such status information is confidential
and may only be obtained by applicant using the private side of Patent Center.

Further assistance in electronically accessing the publication, or about Patent Center, 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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