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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. CN202310768678.3, 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 
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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. 

3 
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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 Mis 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 
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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 
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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 Mis 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 
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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 I 06 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 ofimages. 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 
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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 YOLOv3 (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 AI-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 
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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. 

13 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 14 of 377



2024009-016 
Client Ref.: IDEAWO20230133Q.US1 

[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 Mis 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. 

[0077] It 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 
17 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 18 of 377



2024009-016 
Client Ref.: IDEAWO20230133Q.US1 

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. 

18 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 19 of 377



2024009-016 
Client Ref.: IDEAWO20230133Q.US1 

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 
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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 
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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 
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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 
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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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PTO/AIA/14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 

The application data sheet is part of the provisional or non provisional application for which ii is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 It R~El11:illi ti 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shilei ZHANG 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Military Service 

City Suzhou I country of Residence i lcN 

Mailing Address of Inventor: 

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

Address 2 Guoxiang Sub-district, Wuzhong District 

City I Suzhou I State/Provi nee I JS 

Postal Code I 215124 I Countryi I CN 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
I@ @cjq ti generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number 204084 

Email Address contact@soleadolaw.com I r Aqq i;ffiijil I IR-imit~ 1::m,,ml .. .. 

Application Information: 

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

Attorney Docket Number 2024009-016 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 2 I Suggested Figure for Publication (if any) I 
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PTO/AIA/14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 

Filing By Reference: 
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). 

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

Publication Information: 
D 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 I Q US Patent Practitioner 10 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 IR~®iv~I 
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 It Aga ti by selecting the Add button. 
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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 0MB 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)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 ). 

I ~iji#v~ I 
Application Number Countryi 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 
It ti Add button. Add 

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 

0 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 AIA. 
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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 0MB control number. 

2024009-016 Attorney Docket Number 
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) 
(1 ). 

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 
D 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 
D 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. 

EFS Web 2.2.13 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 34 of 377



PTO/AIA/14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 I Rir11ijllij I 
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. 

l@W@ rl 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I XINGMAI 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 I CN Postal Code 215124 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. It AE:@ ti 

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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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

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. 

I R~rn:i:iv:Ei I 
If the Assignee or Non-Applicant Assignee is an Organization check here. [g] 

Organization Name I XINGMAI 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 I Suzhou State/Province 

Countryi I CN Postal Code 215124 

Phone Number Fax Number 

Email Address 

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

#,,clq 

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 /WANYI NG LI/ Date (YYYY-MM-DD) 2025-09-28 

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

Additional Signature may be generated within this form by selecting the Add button. It AiM ti 
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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 0MB 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 

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. 

EFS Web 2.2.13 
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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: 

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

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

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

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

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

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

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

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

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

EFS Web 2.2.13 
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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 
Inventor: Shilei ZHANG I Nonprovisional Application Number (if I 

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. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I 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 I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] 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. 

ii. 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. 

II. 0 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). 

Siqnature /Wanying Li/ Date 2025-09-29 

~p~~~Typed) Wanying Li Practitioner 81 553 
Reqistration Number ' 

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 multiole forms if more than one sianature is reauired. * 

0 *Total of 
1 

forms are submitted. 
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Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 197 4, as amended, pursuant to 5 U.S. C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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, 
PTO/AIA/15 (10-17) 

Approved for use through 11/30/2027. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are reauired to respond to a collection of information unless it displavs a valid 0MB control number 

UTILITY Attorney Docket No. 2024009-016 

PATENT APPLICATION First Named Inventor Shilei ZHANG 

"\ 

TRANSMITTAL Title POOL ROBOT CONTROL METHOD AND APPARATUS, STORAGE MEDIUM, AND P 

Priority Mail Express® 

\... (Only for new nonprovisional applications under 37 CFR l.53{b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2.0 Applicant asserts small entity status. 10. 0 Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee XINGMAI INNOVATION 

Applicant must attach form PTO/SB/15A or B or equivalent. TECHNOLOGY (SUZHOU) CO., LTD. 

4.0 Specification [Total Pages 23 l 11. 0 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a]for information on the preferred arrangement] 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 2 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 1 l 13. □ Information Disclosure Statement 
(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR l.63(e]] D Copies of citations attached 
a. 0 Newly executed (original or copy) 14. □ Preliminary Amendment 
b. D A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: Request for Prioritized examination (Track One) 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. □ CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

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

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 204084 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Wanying Li/ Date 2025-09-28 
Name WANYING LI Registration No. 81553 (Print/Type) (Attorney/Agent) 

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 0MB Control 
Number. The 0MB 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 lnformationCollection@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, ca/11-800-PT0-9199 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), J:!!!J?.~_j/www.govinfo.gov/rnntentf.P.~g/FR-20EHl3-,?.~/pdf/20EHl7341.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 US PTO 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 (0MB) for 
legislative coordination and clearance. 

If you do not furnish the information requested on this form, the US PTO 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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1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 3 

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

www.uspto.gov 

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 
under 35 USC 111 (a) 

CONFIRMATION# 7873 

PATENT CENTER# 72489205 

CUSTOMER # 204084 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT PAGES 

ADS aia00 14 2024009-
8 - -

016.pdf 

2024009-016_track ONE.pdf 2 

2024009-016 Power of 
2 

Attorney_F.pdf 

2024009-016 Declaration-
1 

Shilei ZHANG_F.pdf 

aia0015-tran letter 2024009-
2 

016.pdf 

FINAL 2024009-016 APP - -
TEXT US-20230133WO4- 23 
APP.TEXT.docx 

PATENT# -

FILED BY Wanying Li 

FILING DATE -

FIRST NAMED Shilei ZHANG 
INVENTOR 

AUTHORIZED BY -

TOTAL DOCUMENTS: 7 

DESCRIPTION 
SIZE 
(KB) 

Application Data Sheet 2174 KB 

Track One Request 122 KB 

Power of Attorney 1576 KB 

Oath or Declaration filed 1201 KB 

Transmittal of New Application 418 KB 

Application body structured 
43 KB 

text document 
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Page 2 of 3 

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 aia00 14 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-20230133WO4-
APP .TEXT.docx 

FINAL 2024009-
016_Drawings-
20230133WO4.pdf 

2 
Drawings-only black and white 
line drawings 40 KB 

MESSAGE DIGEST(SHA-512) 

EBDBAA3551D0B399058A50580967F9EAFAC371C9B18A9F87 
C641950C3EEBA15022B0CC2001422912439A3B29518A2EC85 
FB1C6CC5246A4B0D6FDDA023BAF1333 

3D0FE9310D8AEBB3F77B4F566EA48DB39258278A4D2167464 
8666C5F3B93A6B616FCEC10206A47BB6054D58F68B782B628 
4D0A74FB6C472BC15765A424521121 

A1CD67ED58BC8D6C239F3AF95881BAB8362A1E217D325E25 
CD97BB4502FE49D51A2F4DB98137486C90E5023850C66C4AE 
9D4FB07E7F12E610C870AAAC4468B8A 

83981890BC58F03F3454719C76DC47429D88F1D73A3549265D 
C7F78FC56C493E031BE6FA8189D5473162DF187FBE706C421 
C6D08E08AF9DE8B78EDF3713E8FA2 

58397F0663976D9D4F1F39FAE52AA0869BB1DC20C07706061 
71BEED6C0BA0E1C160DB043F039B0BDDE94AAF2E9A8BB48 
260EF672B3B8EC2FCB871B9D6DF522E1 

924E9254B8F211277686CB30774FE1B4042A149EF65180BF0F 
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 

Page 3 of 3 

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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Digital Access Service 
(DAS) 

WIPO 
WORLD 
INTELLECTUAL PROPERTY 
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, Fl, 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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ij#~~,R~ttAAffift$~~~~m~+ij#*¼~~~,~~M*T 
~*tt~o/*~~SA~#~~~~3~~·~T~Fl4,~~T~~3 

1t 11 * a-v ~~ * o 

m-m iJL RJJ 

001~~~~'¥-i-f~~~~*~~SA~ttM~*~#~~~~~* 
4 PN211112 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 56 of 377



PN211112 

tt,ttgt~rn; 

002k~~~*•~~~ITT*~~SAITTttM~~ITT~«OO; 

003k~-~*•~~~ITT*~~SAITTttM*IITT~~~OOo 

T~~~~~~OO*~½~~~*#~~~~**ITT~~~o 

~¾~~ITTk, ~**ITT~~~~~~¾~~ai~~l!l~ITT~* 
"~-", "~~,, ~km r g1Jr] ¾1~Jatxt ~, r7n~'>G JTI r~~~4t~ITTJ11~/f 

A ¾.16 ;k ff o 

~*•~~~~~~*ITT~~~~~~~~#~~~,#$~~~A 

*¾fuITT~$·I~~ffo~~ff~#~~~i~~' OOlk~*•~~ 
~ITT-#*~~SAttM~~ITT#~~~ITT~#~~~OOo~OOl~*, 
#~~~~~~~-+A§+C001~~*~-+)*£Sl~C*£S 
102 ~vA~-i-td0 ~rR--rt1tinJ£S MCU A ~tfeii1.iz..$if-S14 FPGA ~atn£ 
*I)~JTI--r~~~~ITT~~SlM, ~~' L~#~~~~~~~~JTI 
ril1i5JJ~~at1ttt~¼ 106 VA&JtAtt~~¼ 1080 ~4Jtix,{ti{~i_~Aw 
~~£M, OOl~*ITT~~~~*~'~*~~i~#~~~ITT~~~A 
~~o~~,#~~~~~~~~OOl~~*k§A*k~ITTtt#,A* 
*~ l:j 00 1 ftJr*~ ~ ITTiffic..Io 

~~S1M~JTI--r~~#$~«ff,~~,&m~#ITT~#«ff~a 
~~,~~*•~~~~ITT*~~SAttM~~~&ITT#$~«/f,n£ 
Sl~il~~ff~~~~~S1M~ITT#$~«/f,~r7n~ff~#5JJ~& 
lTI VAa~-tJknJ£, F?p~J~L~at~ ✓-ko~1iiS 104 ~~,f-t;~it.f.iitJL~fitS, 
~~~-f-t;-==lfJb~·r1.~1itS, ~u-+A*§+i~•r1.~~*I, lAJ~, A*~ 
1~-==lf Jb ~•r1. ~ ~~1ilSo ~-Jtt.~1J1J ~, ~1i½S 104 ~itt--& ~-f-t;imxtr 
n£Sl~~«~IITT~~s,~~~«~~s~~il~M~~#½#~ 
~~oL~M~ITT~~~~~~~rX~M,¼~~~M,~~M,#~ 

il1i Ma~tn½o 
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1-t tiji)"-i&. 4k-- 106 m r t_i m -+ l#J t~.t-i~-tA * 1t ~11-t/l. o J:..iE &9 l#J t~Jl1f. 
~~~~~~~~~&9~~*&~~*&9k~l#J~o~-+~~~,#~ 

ii. 4k- 106 ~,ff;-+ l#J i'~il.i!!ic.2- (Network:InterfaceController, M ~ jg NIC), 

*~~~£M~*~l#J~-i&.4k-~~~~~~X~l#J*ff~~o~-+~~ 
~ , 1-½ 4iji)"if. 4k- 106 ~ vA Jg Af j,W (RadioFrequency, M :ft jg RF) ;Mt¼:, * JtJ 
r~~ki\-jj"J\.~X~!#J*fr~irlo 

~~~~~~~*T-#*~~2-Att~-jj"~,002~~~~~~~ 
~~&9~«00, ~002~*, ~~«~~~Tffe•= 

ffe • S202, 1R_Jfst.7]<.~i:JL2-A.ttdl:!1J fr~J:..iE gi i~7j<.:l:~&9 001~1i. ,~, * 
~' J:..iE*~~2-A~J:..i&_gJ#*¼~~ff; 

ffe ~l S204, 71'" :t)T J:.. iE 00 1~ 1 i. .~ vA i;~ ~ 71'" :tJT ft* ; 

ffe ~l S206, ~J:..iE0'"-:tJTii * Jtl r-tlff * J:..iE gJ i~7j<.:l:~,r}~ gJ i~xt ~ &9 
~~T,~~J:..i&_gJ#~~&9gJ#ftI,*tt~J:..iE*~~2-A~ff~J:.. 
i&_gJ#ftI, ~ff~J:..i&_gJ#~~&9~~~&&9gJ#3~o 

*~,J:..iEffe.&9&ff~1f.~~Jg*~~2-A&9tt~2-,A*~Jl4k-
~~*~'1i½~X~h&9*~2-,~*~~~~*~&9Jl4k-~~*~~ 
h&9*~-i&.4k--A*~*~~~~~r~o 

~J:..iE~~~~,J:..iE*~~2-AJtlr~-&9-i&.4}-~g*~~~~&9 
••*,~••*~~•r*~~2-A&9~~~,~oo, m~~ftI,Jl1f. 
-i&.IftI~~oJ:..iEgJ#*¼~~~~~r~~,~~~*4,~~*~ 
~oJ:..iE*~~2-A~~ftfgJ#*¼*oo, ~~~ftfgJ#*¼*~, 
~*~~~gi#*¼~,~J:..i&_gJ#*¼~~~&9~~T~~~ftr~~ 
5lt ~ 0 xt J:.. iE 00 1~ 1 i ,~*fr 71'" ;f)T ~ VA* m ~~ ffi ¾. iJII f:t- &9 l#J t~il ~ xt 001~ 

1i .~*1-tiR 1J1J, A¼ ~~1J m *1~ a~ 001~0'"-:tJT-i&. 4}-xt 001~1i. .~*1-tiR 1J1J a~ -jj" 

AoJ:..iEgJ#~~~~~~~r~~*¼il&, ~~~#M~,~~~o 
J:..iE 001~1i .~~VA~ 00 Yi , ~ VA~~,ff; ~ 1VYl 001~&9~J\!3Yi, J:..iE 001~1i. .~~ 

~2-A~gJ#*¼~*ff~~&9~«~~~1R_~&9oJ:..iEgJ#3~~~~ 
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~~r~~3~,m•3~,~*3~~,~~, *~~SA~~~~4 
*¼il&(~~#A~,~~~)*tt~~, *~~SA~~~~~¾m 
·~ij#~~~~g¼*ttm•,*~~SA~~~~~~Mij#~~~ 
~~~*~A~~~~~ili~*1i½a 

~ i& ~, 71'"-fJT J:.j£ 001~ 1i .~ VAJ;)l1 ;t_ 7]'--f)T1t * e!A-f.: ~4J:.j£001~ 1i .~tiir 
AKij#M~tt~,~MJ:.:iEij#M~tt~~ili~J:.:iE00.1i~o/~~~ 
xt ~ ~ 4t1iE1i .~, Jt o/, J:.:iE4t1iE1i .~ ~-ff.*!fffi.J:.:iE 001~ o/ ~.ff.a9 xt ~ ~ 
~~#U~~~#U:~*~J:.:iEOO•o/~~~~~~#U1i~o/~;t.J:. 
:iE ij 1if-xt ~ a ~ $-~ ~ 1f1J o/ , J:. :iE ~ la] 4t U ~ flp i~ ~ iJl1.Jt 4t iiE, ~ .ff. ltJ.f., 

Affi- e.., -JtJ~:t, ~ faJ * i ~, J:.iEi½ ~4t1iE ~-ff.~*~a9 xt ~EJ xt ~laJ ~ * i o 

~ i& ~, J:.:iE ij tif- M t~;tt ~ a9-#iJ1J i$ :i.f i!- ~.ff.: 1KJfx. M 'fW-f-f $- 00 
1~, Jt. o/ , * 'fW J:. :iE f-f $- 001~ o/ J:51 ~ -ff.ffi if. xt ~, Jt o/ , J:. :iE M )t k. r 
~~rl~~~~;~*~J:.:iE#$-OO•o/~J:.:iEffift~~*tt#~,~ 
MM~#~g~#$-OO•:~fflM~J:.:iE#~g~#$-OO•~~~¾M 
~tt~,~MJ:.:iEij#M~tt~o~$-~~~o/,J:.:iE~¾M~tt~~~ 
Jt yolov3 (YOLO $,'!-a9~-=-+i&.$-), ~~vA)t FasterRcnn (FastRcnn 

X- ,'!-~ 1-Jt 1-t Jt.i.. $-, ~ ~ ~ g tix_ a9 ± ~ :i.f ,'!-7}t ffl RegionProposal M i~) a ~ 
~,J:.iEJf-*~~Jt-#~~tt~*~,~¾M~tt~~~Jt~-~~~ 
~~m~~~tt~oJ:.:iE#$-OO•~~JtM~~~,~~~JtAi~~~ 
4:tAJt;, ~ ~ vAJt AI ±~ a9iJ1J f$-;t;t,t, xt-tf $-001~ o/ a9 ij tif-xt ~*1r1if-ic. 
~~7}t~Ai#~~:i.fA, *+#$-OO•~~~~§+ij#~~o 

:ijiii $-'¥it~ ~1f1J, :ijiii£'--iJT 7]<.)~tJtS A-ta ti: a9 ij tif-7J<.¼ oo 1~ 1i -~, 

~~~miliij#~~¾A~Rij#~~~aI,*~~~~~~SAA~ 
~~aij#~~~aI,¾~ij#~~~ffij#3~,~~ilim*~~SA 
~*;t_aij#~~R~ttAAffift-~~~~~~+ij#*¼~~~o 

~-+*~tt~~~o/,&~*~~SA~~M~J:.:iEij#*¼~OO 
•1i~, ~~:&~J:.:iE*~~SA~ttAA~-~ttttA~tt~,~~M 
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a9 J:..:i£ El i*7J<-tlx.a9001~ 1i ,& , Jt.. lf, ~-:iii-1-tilA ~J-t;-J:..:i£7J<-)~tJLSA-t~ 
AAffift~~~M~§+ffiftftI~a9~¾$~tf:iiiffa9ttAo~J:..:i£~~ 
~tf,J:..:i£~-:iiiffttA~~ill~¾$&~&a9ttA,J:..:i£ffift~~~M 
~~~5~#, ~~~6~#, ~~~~10~~' ~~' J:_:i&_~~~~ 

~-#~~tta9~~,ffift~~~M~~~~~~~*~¾SA~&~~ 

a9~-~*a~~tt~, ~E1#*~~~A,B,C~+ffiftftia9~~ 
T, ~-:iiiffttA~~~J:..:i£*~¾SA~A,B,c~+ffiftftI~~ 
¾~~5~#o~~J:..:i£~~~,~~~¾$&~&a9~A,~~E1#* 
~lf~~a9+mE1#~~,~~~~~~*~¾SA~#~~~a9~~~ 

$a 

~-+~~tt~~~lf,~J:..:i£~#~*m~~~J:..:i£E1#*~~~ 
E1#~~a9~~T,~~J:..:i£E1#~~a9E1#ftI,*ttMJ:..:i£*~¾S 
A:iiiff~J:..:i£E1#ftI,~ff~J:..:i£E1#~~a94~~&a9E1#~~'~ 
~:~J:..:i£~#~*m~~~J:..:i£E1#*~lf~~E1#~~a9~~T,~ 
-ti-J:..:i£001~1i ,&i;Jl1 ~J:..:i£ El i*{?i..I; -t1:i1JJ:..:i£7J<-~tJLSA:iii1-t ~J:..:i£ Eli* 
ftI, ~ff~J:..:i£E1#~~a94~~&a9E1#~~0 

~ ~a9, J:..:i£{tlAi-001~1i ,&i;Jl1 ~ El i*1ii..I a9 ~i'!-~J-t;-: i;Jl1 ~J:..:i£ Eli* 
xt ~ ~ -4-191 00 1~ o/ fr~ 1~ -;t ~ i* , 1l i 1J N +1~ -;t ~ i*, Jt.. lf , J:.. :i£ 00 1~ 1 i ,& 
~~J:..:i£OO*:~ffi*~¾SAg·ft~a9~-~I~~~N+J:..:i£*-;t 
~##~~M~•-ft~~#flf,~~N+~M~#,Jt..tf,J:..:i£~­
iffilI~~ ~J-t;--ttd1IJ:..:i£001~1i ,&ata9~~: :f1J m N + J:..:i£~M~i*:tPJ:..:i£ 
•-ft~a9~~~•~~~~J:..:i£E1#ftI,Jt..o/,J:..:i£~~~I~~~ 
J-t;-J:..:i&_g1~ ix.~J~.t,-l_J:..:i&_001~1i ,&Bta91ii..~1i ,& , J:..:i£ {?i..~1i ,& ~J-t;-ift.$½ 
~~~+#~~o~~~~~o/,~J:..j£~~~o/,J:..:i£~-·~##~ 

~M~••ft~~#flf~~~~J:..:i£•-;t~##~hg*ft~~#f 
Ta9P-~~#C#~hP-~~#a9MA~~~~g~~E1#ftia9# 
X-), ~~VA~ ;jf J:_:i&_ 1~ -;t ~i*.$½1,t. h -tll1~ ix. ~~i* f T a9 A 1~ ifir ~i* ( ~ 
~p~~~~#,~#~~TA*ifir~#~a9~~~~~&a9•-;t~#~ 
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~ ie. 1!s) o ~.itJ:.:£~ ~1J11, ~it oo 1~1i .~~m ~ EJ iiFxt ~1_Q_I 1i .~, •r::Jcit. 
~aEJ#*¼~~~~+MEJ#~~,~~~~~~*~~BA~#~~ 

~ {19 ~ J£ ~~ * 0 

~-+~~tt~~~~,~~*~~BA~~~~J:.:£EJ#*¼~OO 
•1i~, ~~=~~J:.:£*~~BA~ttAA*~~ttttA~tt~,~~~ 
~J:.:£ El fiF7Jz-J~~ 001~1i .~, $.- ~, * ~~1-tilA ~;J-t;-J:.:£7Jz-5~tJLBA~:£­
AAffift~~~~~§+ffiftaI~ ~ m ~$~ ~~tt~ttAo ~J:.:£~~ 
~~,J:.:£*~~ttttA~~illm~$&~~~ttA,J:.:£ffift~~~~ 
~~~5~#, ~~~6~#, ~~~~10~#, ~~' J:.:£~~~~ 
~-#~~tt~~~,ffift~~~~~~~~~~~*~~BA~~~~ 

~~-~*o~~tt~, ~EJ#*¼~~A,B,c~+ffiftaI~~~ 
T, *~~ttttA~~~J:.:£*~~BAillA➔B➔C~ffiftm~$&~ 
~lO~#o~.itJ:.:£~~~, ~.itm~$&~~~~A, ~~El#*¼ 
~~~~+MEJ#~~,~~~~~~*~~BA~#~~~~~~~$o 

~-+~~tt~~~~,~J:.:£~#~*m~~~J:.:£EJ#*¼~~ 
El#~~~~~T,~~J:.:£EJ#~~~EJ#aI,*~MJ:.:£*~~B 
A~ttKJ:.:£EJ#aI,~tt~J:.:£EJ#~~~~~~El.~El#~~'~ 
~:~J:.:£*~~BA~ttAA*~~ttttA~tt~,AJ:.:£~#~*~~ 
~J:.:£EJ#*¼~~~J:.:£EJ#~~~~~T,~~J:.:£EJ#~~~El# 
aI,*~MJ:.:£*~~BA~ttKJ:.:£EJ#aI,~tt~J:.:£EJ#~~ 
~~~xf g{J9 El {iF1*11=o ~.itJ:.:£~~1f1J, ~it001~1i,~~ffl~ El {iFXf~1_Q_ 
I1i~,~it.~aEJ#*¼~~~~+MEJ#~~,~~~~~~*~~ 
BAxt4t~xt~~~J£37k$0 

~-+~~tt~~~~,~J:.:£~#~*m~~~J:.:£EJ#*¼~~ 
El#~~~~~T,~~J:.:£EJ#~~~EJ#aI,*~MJ:.:£*~~B 
A~ttKJ:.:£EJ#aI,~tt~J:.:£EJ#~~~~~~El.~El#~~'~ 
~:~J:.:£*~~BA~ttAA*~~ttttA~tt~~,AJ:.:£~#~*~ 
~~J:.:£EJ#*¼~~~§+J:.:£EJ#~~~~~T,~J:.:£~00~#~ 
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§+i~ij#~~~aI,~o/,L~~oo~i~*~~SA~L~ij# 
*¼o/~tt~~«o/~~~;ttAA§+i~ij#~~~aI~~~tt-~; 
tt~i~*~~SAttAA~tt•~~tt~§+i~ij#~~~§+aI 
~' ~tt~•+i~ij#~~~~~~S~ij#3~o~L~~~~o/, 

~~~,ttAA§+i~ij#~~~aI~~~tt•~~~:~§+i~ij 
#~~~aI~Aij#·~-~~~~~i~~ff-~oL~ij#·~­
~~~~~~~~AX*C~~4#X*,~4X*~)#X~mi~§ 
+a•~•~~tt•~o*~tt~,-#~~4#X*~~•~-~~* 
~~=~~ij#~~h~tt•~*~,~~~m¾~§+~tt•~~h~ 
R,~~~~m½~§+~tt4~~h~R,~-ij#~~*~~*~~ 
R~h~~~R,#~~R,~~Rij#~~*~~~~~~~R~*~ 

T,~~~RRL~~tt4~o~~~~~-~~&~«~«o/~ffeij# 
~~aI,¾~~&~Ag~~-~~~, ~~~~~~~~,~~~~ 

7]<. ~~tJL SA it i"t ~t 4- o 

~-+*~tt~~~o/,~~*~~SA~~~~i~ij#*¼~OO 
~1i~~j~,i~~*~~~:tt~i~*~~SA~i~ij#*¼o/ill 
~~tti~ij#3~;~~~i~*~~SAill~~tti~ij#3~~g, 
tt~i~*~~SA~i~ij#*¼o/~tt~&3~,~o/,L~~&3 
1t~.t-t;;J§::i1Ji~7J<.~~tJLSA~i~ ij i'*7J<.¼ o/ .ta~i~oo1~1i .~o ~i~ 

~~~o/,*~~SAi~*¼~~illij#*¼~~~ffij#3~,ttAA 
~~-~~ij#*¼o/~ffij#3~,~~illij#*¼~~~ffij#3~, 
i~ill~~ffij#3~~Sfi~*¼o/~~illij#*¼~~~ffij# 
3~,~~,~&3~~~~*~~SA~Ai~*¼g~ffo~~i~ 
~~1f1

], ~7J<.5~tJLSA-tA1-t i11=1:f-¼gitt1-t~;;iYL, fi~GJ$xt ij i*7J<.1i&itt1-t~J-­

~~~' ~~~~T*~~SAi~~*o 

~~~i~~~~A~~~,~~¼~&~Al~~~~~TM~~ 

•i~~~~~~*~~~~#~~~~~m~#~~~~A*~~,~ 

~~~~~~~#,~~§lt~Tj~*~kfr~~~~Ao£f~#~~ 
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M,~••~tt~~t~~iA*~~m~tt~~ili~~~~¾~~~~ 

#?£~~A~mili*, ~#~~~#?£#~~-+#~¼~ C~ 
ROM/RAM, ,i;ji E*, Jc it) 'f , ~ ;J-f; * f- -ilfi 4'-- J-fl vJ,. 1i.1:tf-~ ~~ft 4§-- ( ~ 

~~+~, #~~,a+s,A*~~ft4t-~)~tt~••~+~~~i 
:i£_ {19 ~ i'k 0 

~~~~1f1J 'f j£,f~1Jt- T--ft7j<.5~:,f:JtSA~J~1M*I, i~*Im r~J]t 
L:i£~~~a~~~~~A, ~~~tt~~~~~~f:i£o~~T~~J-fl 

~,~*"tt~"~~~mffi~~~~~#~A~#~tt½o~f~T~ 
~~~~:i£~*I~ft~~~#*~m,~~~#,A*~#~~#~tt 
½a9~;w.,~~ ~fit-Jf-it.,t~~a9 o 

003~~~~··~~~~*~~SA~~M*I~~~~oo,~oo 

3~~, ~*I~~=~~tt~32, J-flr~~*~~SA~~~~i:i£ij 
t~ 7]<. t~ a9 00 1~ 1 i .~ , Jt. 'f , i :i£ 7]<. 5~:fJt SA~ i :i£ ij t~ 7]<. :½\ 'f :r:EA-f ; ¾ :tJf 

tl~ 34, J-flr¾1JTL:i£001~1i.~v1,.i;Aj~¾1JTii*; i;fij~:tl~ 36, J-flr~ 
L:i£¾#~*J-flrffi~L:i£ij#*~#~ij#~~~~~T,~~L:i£ij 
#~~~ij#ftI,-Jf-~Mi:i£*~~SA~tt½i:i£ij#ftI,~tt~ 
L:i£ij#~~~4~~&~ij#3~o 

~-+~~tt~~~'f, L:i£~~tt~32~~: --~~~tt~, 
J-flr~~i:i£*~~SA~~AA--~ttttA~tt~,~~~~i:i£ij# 
7]<.t~ ~ 001~1i .~, Jt. 'f, - -~1-f:tlA ~;J-f;L:i£7]<.5~:fJtSA.t::£-,~~ ffi iiBt Ia] 

~~~§+ffiftftI~~~~-~'f~tt~ttAo 

~-+~~tt~~~'f, L:i£~~tt~36~~: --~~~tt~, 
J-flr~L:i£¾#~*J-flrffi~L:i£ij#*~'f#~ij#~~~~~T,~ 
-1m-L:i£001~1i .~J;Aj ~Li£ ij t~1iLI; J~t1J~:tl~, m rJ~t1JL:i£7]<.5~:fJtS 
A~tt½i:i£ij#ftI, ~tt~i:i£ij#~~~4~~&~ij#3~o 

~-+~~tt~~~'f, L:i£~~tt~32~~: -~~~~tt~, 
J-flr~~i:i£*~~SA~~AA-~~ttttA~tt~,~~~~i:i£ij# 
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7}(. 1~ €f.J 00 1~ 1 i ,~ , Jt 'f , ~ --=.. :i~A-til A eI.. .f"li" J:.. :i£ 7}(. ~tttJL SA.A:'£- ,q~ -Ni ix. et fa] 

~~~§+-NiftftI~€f.J~~4~'f~tt€f.JttAo 

~-+~~tt~~~'f, J:..:i£~~tt~36eI.,~: ~--=-~~~tt~, 
flf~J:..:i£*~~SA~ttAA~--=-~ttttA~tt~,~J:..:i£~#~*'f~ 
~J:..:i£m#*~'feI..~J:..:i£m#~~€f.J~~T,~~J:..:i£m#~~€f.Jm# 
ftI,¼ttMJ:..:i£*~~SA~ttKJ:..:i£m#ftI,~tt~J:..:i£m#~~ 
€f.J ~ ~ xt a a1J m i;ti* 11= o 

~ -+ ~ 1.11J it± ~ ~ 1t1J 'f , J:.. :i£ i;rn ~ il ~ 36 :i£ eI.. .f"5": ~ -=-i;rn ~ ~ il ~ , 

flf~J:..:i£*~~SA~ttAA~--=-~ttttA~tt~g,~J:..:i£~#~*'f 
~~J:..:i£m#*~'feI..~§+J:..i£m#~~€f.J~~T,~J:..:i£~00'f#~ 
§+J:..i£m#~~€f.JftI,Jt'f,J:..i£~00~J:..:i£*~~SA~J:..:i£m# 
*~'f~tt€f.J~~'f~~€f.J;~~~~~tt~, flfttAA§+J:..i£m#~ 
~€f.JftI~~~tt4~:ttM~tt~, flfttMJ:..:i£*~~SAttAA~tt 
~~~ttK§+J:..i£m#~~€f.J§+ftI*,~tt~•+J:..i£m#~~€f.J 
~ ~ xt a {f.J m i;ti* 1t 0 

~-+~~tt~~~'f,J:..i£.I:i£eI..~:~-ttMtt~, fflf~~ 
*~~SA~~~€f.JJ:..:i£m#*~€f.J00.1i~~j~,ttMJ:..:i£*~~SA 
~J:..:i£m#*~'fill~~ttJ:..:i£m#3~:~--=-ttMtt~, flf~~~J:.. 
:i£*~~SAill~~ttJ:..:i£m#3~~g,ttMJ:..:i£*~~SA~J:..:i£m 
#*~'f~tt~~3~,Jt'f,J:..i£~~3~eI..~ttMJ:..:i£*~~SA~ 
J:..:i£ m i;t7J<.1~ 'f Jifu.t-l.J:..:i£ 001~ 1i .~ o 

~¾~~€f.J~,J:..i£~+tt~~~~~~~#A~#*~m€f.J,~f 
g*, ~~~~~T~A~m,~~~f~:J:..:i£tt~~ftf~-*~B 
'f; A*, J:..i£~+tt~~~~tt½€f.JMA~mftf~~€f.J*~S'fo 

~~~€f.J~~~:r£~*7-##X~~~~~¼~,~#X~~~~ 

~¼~'f~~~#X~~~,Jt'f,~#X~~~~ftih~tt~~ttJ:.. 
i£ 1£-.rJJ ~ ,1-~ ~ 1t1J 'f a1J ffe ~l o 
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~-+*~tt~~~~,i~#$~~~#~¼~~~~~~~~f: 

U 1:t, ~-i*#fitS (Read-OnlyMemory, f~{th ROM), Fi!iJL#JFx_#fitS 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

19/342,629 09/28/2025 

204084 
Saleado Law, PC 
28 Geary Street 
STE 650 #2512 
San Francisco, CA 94108 

GRPART 
UNIT FIL FEE REC'D 

730 

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

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET NO TOT CLAIMS IND CLAIMS 

2024009-016 20 2 
CONFIRMATION NO. 7873 

FILING RECEIPT 

I IIIII IIIIIIII IIII IIII IIIIIJ~~~~~~~[~[l~~~~~j~jlll lllll lllll llll lllll llll 

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. 

lnventor(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.) 
CH I NA 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 (POX) 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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

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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PA TENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 19/342,629 

APPLICATION AS FILED - PART I OTHER THAN 

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

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

BASIC FEE N/A N/A N/A 70 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 308 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 352 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
. 

0 minus 20= 0 X = OR 
(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 2 
. 

0 minus 3 = X = 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0 
(37 CFR 1,16(s)) 50 sheets or fraction thereof, See 35 U,S,C, 

41(a)(1)(G) and 37 CFR U6(s), 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1,16G)) 0 

• If the difference in column 1 is less than zero, enter "0" in column 2, TOTAL 730 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I-
z AMENDMENT PAID FOR 

w Total . Minus .. = 
OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent . Minus ... -z X = OR X = 

w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16U)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

en AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I-
z AMENDMENT PAID FOR 

w Total . Minus .. = X = 
~ OR X = 

(37 CFR 1.16(i)) 
0 

Independent . Minus ... = z X = OR X = 
w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16U)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
•• If the "Highest Number Previously Paid Fo( IN THIS SPACE is less than 20, enter "20". 

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3" 
Tho 11 1;_1,,. •-.._ 1\1 1 ,_ -~ n~- ,,c:h D<::>irl r-~11 fT--1-- ,-.,r " ic: tho ;_1,,. fA,.nO in the 1,,._, in ·- 1• ·-- 1 
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Welcome to the U .. S .. 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 nPatent Pending" for as long as this application is pending! 

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

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

" www.uspto.gov/PatentBasics 

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

" www.uspto.gov/EntityStatu:s 

Become a rnglsterncl e!edrrmk mer foFlier). You'll gain access 
to the full capabilities of Patent Center. As a registered eFiler, 
you can electronically view your submission, track the progress 
of your application, and respond to US PTO correspondence. 

" www.uspto.gov/NewPatentFilers 

learn how to identify which of your creative ideas might be 
lnte!iectuai property assets and how to protect them by using 
the US PTO Intellectual Property (IP) Identifier. 

" ipidentifier.u:spto.gov 

We also provide Pro Se Assistance, support specifically 
geared for independent inventors without an attorney m 
,agent. Follow the link below, call us at 866-767-3848, or email 
pmseassistancecenter@uspto.gov. 

" www.uspto.gov/ProSePatents 

Need help near you? 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 

GI www.uspto.gov/lm::ations 

GI www.uspto.gov/ptrc 

Contact us: 

• Genera! information: USPTO Contact Center 
www.uspto.gov/help 

• Patent Center: 
Patent Electronic Business Center 

www.uspto.gov/EBC 

• Pre or p0st~examirmtion: Application Assistance Unit 
www.uspto.gov/PatentAssistance 

Want to !earn morn? 

• Access our free servkes all in one spot. Find all of our 
contact centers, nationwide services, events, education, 
and training. 

www.uspto.gov/FreeServices 

• Cmrnect with us on lnstagram, Linked In, Twitter, 
Facebook, and YouTube. 

• Hear about resources for startups, inventors, and 
entrepreneurs, as well as our initiatives engaging women, 
the military community, and others. These programs offer 
helpful 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.uspt.o.gov/subscribe 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 74 of 377



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

19/342,629 

204084 7590 

Soleado Law, PC 
28 Geary Street 
STE 650 #2512 

FILING DATE 

09/28/2025 

10/28/2025 

San Francisco, CA 94108 

FIRST NAMED INVENTOR 

Shilei ZHANG 

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

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

ATTORNEY DOCKET NO. 

2024009-016 

CONFIRMATION NO. 

7873 

EXAMINER 

CENTRAL, DOCKET 

ART UNIT PAPER NUMBER 

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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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
19/342,629 

Examiner 

Fl Kl RTE A GERE MEW 

1. THE REQUEST FILED 28 September 2025 IS GRANTED . 

Applicant(s) 

ZHANG, Shilei 

Art Unit 
OMBL 

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

AIA (FITF) Status 
Yes 

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. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

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

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; 

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 Fl Kl RTE GEREMEW at (703) 

756-193. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/Fl Kl RTE A GEREMEW/ 
PROGRAM SUPPORT SPECIALIST, OMBL 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

19/342,629 

204084 7590 

Soleado Law, PC 
28 Geary Street 
STE 650 #2512 

FILING DATE 

09/28/2025 

11/28/2025 

San Francisco, CA 94108 

FIRST NAMED INVENTOR 

Shilei ZHANG 

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

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

ATTORNEY DOCKET NO. 

2024009-016 

CONFIRMATION NO. 

7873 

EXAMINER 

STRYKER, NICHOLAS F 

ART UNIT PAPER NUMBER 

3665 

NOTIFICATION DATE DELIVERY MODE 

11/28/2025 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 
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Notice of Pre-A/A or AJA Status 
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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 AIA. 

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-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis (i.e., changing from AIA to pre-AIA) 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)(l) 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. 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 79 of 377



Application/Control Number: 19/342,629 

Art Unit: 3665 

(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)(l)(a)(2) as being 

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

Page 3 

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 resu It 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-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis (i.e., changing from AIA to pre-AIA) 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) •..vherein the rnap is 

constrt,Jcted in a process in •..vhich the pool robot operates in the target •..vater region; 

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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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) v,·herein the map is constrt,Jcted 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 

([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: controlling the pool robot to perform the target operation along an edge in the target •..vater 

region; 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: 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 v,1ater region along a planned rot,Jte, 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, ([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: 

controlling the pool robot to perfoFR=i the cleaning operation in the target water region along an edge of 

the target •Nater 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. ([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 comprises performing the 

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

target 11.'ater region along a planned FOt,Jte, and performing the cleaning operation along the edge of the 

target 11.'ater region again. 

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 US PTO 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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Ar-piic··,t:()'"~ I l''"lV 1>,ter•t•· i It·,:-; Ar-piic--,t:()'"~ I l ·>tv'1·' P''t<"r1ts 11 ,,t,;"1-, A>'nl'1r--~•··1,,.)r1s 11 '1i·h, 1·:ir•ico !)-,tent'~ I l ·1t'1U"I'''"' ~..I ~ .. c ....... ,,,,,. l.,..f;,A.I c .. ~.,.. ... ,,,,1! ~~~) ~..I ~ .. (.-1 •.••• ,,,,,. ,..,(.j !,/,(.j (.-1 .......... ,...(.-1 •. ~ (.-I, l""t"' ,.,,q1.,..,. .. ,...>1.-•h ... {'. •.f;A• {:!,. ,,,,,. ,.. J f;,A l•C .. 

Applications I Luxembourg Patents i LuxernbourgApplications i Malta Patents I Monaco Patents i Montenegro Patents I 
Montenegro Applications i Netherlands Patents i Netherlands Applicatlons I r~orway Patents i Norway Applications i 
Poland Patents i Po!and Applications i Portugal Patents i Portuga! Applications I Republic of Moldova Patents I 
Repub!lc of Mo!dova Applications i Romania Patents I Rornanla Applications I San Marl no Patents I San Marl no 

Applications I Serbia Patents i Serbia Applications I Slovakia Patents i S!ovakia Applications I Sloven la Patents I Spain 

P''t<"r1ts I <::;p·,ir1 1""Pi'1,.. .. ~;-·1,..)r1s I S"1e·-l.:in P;,·t<"r1·ts I S"1e·-l.:in ''p-' 1'1--;,t'1"r••· i (~,~,·1t·,,,r,1·,nri f'"''"f)''S ! C:·,(1·t 7 e•·1,.•r1r' Appl"1r·,t·1('f)S ! (.-1 .......... ..,...,!".,~~•. n~_,t,..~ i,..o"-- i.... ..... \J~ .l.! .. ,.. . . ;A ..... ,.. ..... \J~ .l.! .. ,.. M. I""~ l .. ;A. ,., .,,,,1 ! ... , .. df~ ,,(,..'£:;: ~~•iv f;Al..-'C .1.,..,.. : -...s'\i'..: .,_, .• ~c ... . ; 1"-\t,.;~..1 ..._.,c.1, ..1 .,.. : 

Ukraine Patents i Yugoslavia/Serbla and Montenegro Patents I Yugoslavia/Serbia and Montenegro Applications i 
Armen la Patents I Australia Patents I Austra!la Applications i Cyprus Patents i Gulf Cooperation Council Patents I Hong 

Kong Patents i lndla Patents I !ndia Appllcatlons I indonesla Patents I !ndonesia Applications i Israel Patents I !srael 

Appllcatlons I Jordan Patents I jordan Applicatlons I Kyrgyzstan Patents i Macao Applications i Malaysla Patents I 
Mongolia Patents I New Zealand Patents I Phl!lpplnes Patents i Philippines Appllcatlons I Saudi Arabia Patents I Saudi 

Arabla Applications I Singapore Patents i Singapore Applicatlons I Tai·wcm Patents i Taiwan Applications i Tajiklstan 

Patents I Tajlkistan Applications i Thailand Patents I Thailand Applications I Uzbekistan Patents i Vietnarn Patents I 
Ah·e1--·1·' P''t<"r1ts I A'..,lf)() 1:i-,t.:int•· I 1'RiPf) t,npf1,.---~;•·1,..)r1s I E'r.n,r-·t f)·,tents I 11<"f1""' f)co·t"r1''S I ~•-,l,,",,·1 p-,ter1t 0 i ~1"r•"\f''('(' f)·,tents ~Q. Ci (.-I ....... .... ~ ,. c.1~.,.,.. ~.,,,,1 M. •• \.. h~-'t,.;~ i,..0>1.- i.... -t,_y~..I Ci .•! !'\..._.. ye .. f;A 'C 1.,..,.. .11,c.1~(.-IV.- (.-1 •. ,... • ..:, ! Pi.,,, l.,,.,, . ..1 Ci .•! 

I Morocco Applicatlons i OAP! Patents i South Africa Patents i Tunlsia Applications i Zambia Patents i Zirnbabwe 

Patents I EAPO Patents i EAPO Applications I Georgia Patents I Georgia Applications I Kazakhstan Patents I Kazakhstan 

Applications I Russia Patents i Russia Applications i Turkey Patents I Turkey Appllcatlons I IEEE Xplore Publications: 

IEEE Perlodica!s I !EEE Xplore Publicatlons: IEEE Conferences i IEEE Xplore Pub!lcations: IEEE Standards i IEEE Xp!ore 

Publications: IEEE Early Access i !EEE Xp!ore Publications: SMPTE Perlodicals I iEEE Xplore Publlcatlons: SMPTE 

Conferences I IEEE Xplore Publications: SMPTE Standards I !EEE Xplore Publicatlons: M!T Press eBooks i IEEE Xplore 

Publications: Wiley-IEEE eBooks I IEEE Xplore Publications: !BM Periodicals i IEEE Xp!ore Publlcatlons: URS! Perlodlcals 

I !EEE Xplore Publicatlons: VDE Conferences i iEEE Xplore Publlcatlons: Periodicals from Chlna i IEEE Xp!ore 

Publications: Erlcsson Technology Review i IEEE Xp!ore Publications: Manning Books I IEEE Xplore Publicatlons: Packt 

Books i IP.com Prior Art Database: The iP,com Journal I !P.com Prior Art Database: !nternet Society RFC i !P,com Prior 

Art Database: IBM TDB Archive i IP.com Prlor Art Database: Legacy Journals i IP.com Prlor Art Database: Software 

Patent lnstltute i OnePetro,org: Periodicals at OnePetro.org i OnePetro,org; Conferences at OnePetro,org i Other 

Literature; IBM Red books I Other Literature: PubMed Centra! I Other Literature: arXiv,org 

De-Dup: Simple Family Numbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Maln Concept: Text 

:;; ;; .\ ;:·. ,;;:: .. :.':.:\/ ··• ,;; :( ,: ..:..:):;; .. ;. ::::=:::;:::; ··::·. ·~~ 
P•"":-w,::.;·-::-~ :')v :P.c:,:-,o;·•, _,qci,:: l:':T:t: 
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PCT/CN2023/11.6834 

Concept Modifiers: None 

Filters: None 

De--Dup: Simple Family Numbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Maln Concept: Same as Search l 

Concept Modifiers: None 

Filters: None 

3 2025-11-H 12:46 UTC I 1 results from =@b 

De-Dup: Sirnple Family Nurnbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Maln Concept: Text 
CN202.3107686783 

Concept Modifiers: None 

Filters: None 

De-Dup: Simple Family Numbers (PAT on!y) i Relevance Cut-off: None Sort: Relevance 

Maln Concept: Text 
pool deaning robot vvith camera and irnage analysis to detect spots to be deaned 

Concept Modifiers: None 

Filters: None 

De-Dup: Simple Family Numbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Main Concept: Same as Search 4 

Concept Modifiers; None 

Filters {1): 
Pu blication __ Date; To 2.02.3-06-2.7 

De-Dup: Sirnple Family Nurnbers (PAT on!y) i Relevance Cut-off: None Sort: Relevance 

Maln Concept: Text 
underwater deaning robot routing to dean the edge of an area fol!o\ved by the center 

I Search History Page 4 of 5 
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Concept Modifiers: None 

Filters; Sarne as Search 5 

De-Dup: Simple Family Numbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Maln Concept: Text 
deaning robot routing to dean the edge of an area followed by the center 

Concept Modifiers: None 

De-Dup: Simple Family Numbers (P.t\T on!y) Relevance Cut-off: None Sort: Relevance 

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

Fi!ters: Same as Search 5 

') 2025--11-1219:45 UTC i "'409,782 results from #:t 

De-Dup: Simple Family Numbers (PAT on!y) Relevance Cut-off: None Sort: Relevance 

Main Concept: Sarne as Search 7 

Concept Modifiers (2): 
2, More Like Text: identify a target to be deaned 

1. More Like Text: random pathlng 

Fi!ters: Same as Search 5 

:;; ;; '\ ;:·. ,;;:: .. :_':.:\/ ··• .;; :( ,: -.:._:_':.: ;; .. ;. ::::=:::;:::; --.:-. ~~~ 
P•"':-w,::.;·-::-~ :')v :P.<."x·,o;·•, _,qci,:: l::T:t: 

I Search History Page 5 of 5 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 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 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
19/342,629 09/28/2025 QTo be Mailed 

ENTITY: D LARGE 0 SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

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

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (bl, or (ell 

LJ SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A 

LJ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (n11 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * X $80 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $240 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

QAPPLICATION SIZE FEE (37 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 

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

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 

CLAIMS HIGHEST 

12/22/2025 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
~ Total 
0 (37 CFR 1.16fi)) 

*14 Minus ** 20 =0 X $ 80 = 0 
z Independent *2 Minus *** 3 =0 X $240 = 0 w 137 CFR 1.16/h\\ 

~ 0 Application Size Fee (37 CFR 1.16(s)) <( 

LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16U)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $ 0 = 
~ (37 CFR 1.16(i)) 

0 Independent * Minus *** = X $ 0 = z (37 CFR 1.16(h)) w 0 Application Size Fee (37 CFR 1.16(s)) ~ 
<( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16/i)) 

TOTAL ADD'L FEE 

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

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". MOLA D ROGERS/ 
*** If the "Highest Number Previously Paid Fo( 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 US PTO 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 US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, call 1-800-PTO-9199 and select option 2. 
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2025/11/6 11 :49 Espacenet - search results 

Espacenet 

CN116679716A Pool robot control method and device, storage medium and pool robot 

Applicants: XINGMAI INNOVATION TECH SUZHOU CO LTD 

Inventors: ZHANG SHILEI 

Classifications: 
IPC G05D1/02; 

CPC Y02P90/02 (EP); 

Priorities: CN202310768678A 2023-06-27 

Application: CN202310768678A·2023-06-27 

Publication: CN116679716A·2023-09-01 

Published as: CN 116679716A;WO2025000686A 1 

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 image 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 information to determine 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 determined, the pool robot is controlled to run to the target position, and target operation corresponding to 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 specific 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/CN 116679716A ?q=CN116679716A 1 /1 
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(21) $i~"5 202310768678. 3 

(22) $i~ E3 2023.06.27 

(71) $i~A £ia'E1J1Jr:f4=1Y: ($1+1) lHD!-0-§J 
±t!!±.tl: 215124 lI$~'$1+1m*q:t~fff:tf1R 

IX lB 1Htfil~Jt'£ ~ IE% 818 ~ ii' ~ - _!tJ] 2 ~ 

gq:i~g3~ 

(72) £Jljl,A_ 'rffl::t~ 

(7 4) ~ f1Jf{~;tJUi;J ~ t;Jt ~11§ ~P iP-F-tu~ :Ei lHD! 
ffiff:0-§J 11240 

~f~1{:EJWifJ ~~¥ 

(51) I nt . C I . 

G05D 1/02(2020.01) 

(54) £Jljl~~ 

7-kimtJLB )df'J~tLlnlt ,~JI' f¥fitr1r- mt & 
7-krtMJLBA 
(57)Jjij~ 

*$*~~mW~T-#7-k~mBAITT~ 
ftLlni'!, ~JI, f¥~1t mt bbl<JtEmB A, ~q:t, it 
:1f~~ffl:~~7-k~mBA~ffl~ITT§~7-k~ITT 
001~ {1§ )~L ~ q:i , 11<. rtEtJLBA tE § 11FJl<.±_gj q:i ~ 1-:f : 
*ffiOO~ffi~~~k*ffi~*;tt*ffi~*ffi~ 
ffi~§~7-k~f¥tE§~~~ITTM~T.~k§~ 
~~ITT§~~Jl,#~~7-k~mBA~fi~§~ 
{v:m 'tJi{f Ej § 11FX1~ITT~~x1 SITT§ 11F•1t 0 

~rl*$*,M~Tffl~nt#q:iJJ<.~mBA~~ 
k~~ITT-~~$AfTITT~B.~~TW~-~ 
,2$ITT'!{*o 

(10) l=l=H~011J"5 CN 116679716 A 

(43) $i~011i E3 2023. 09. 01 

T 

-0~#1fl 1~1~.~-,:J.,.fti,t._5j--;ffi-ft* 

_;/£ ;}-tktt *Jl'l -J--tfln': Isl ot'1'7J'--'-"t"--,-,1_t 

T, A1TI.'Z f1 ;M-;s;.j-~{r/J Isl -fil:1:iL fr-J'.1'!\1J7f~;~;jc/L,~/--­

~ff£ Q #~I. ~ff~ i #~·fr/J4~~Sfr/J Q 
-tifcf,\H--j: 
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CN 116679716 A 1/2 :rn 

1. -lrp1J(tmmff }~l'lf.JNwLl1ftt, ;ittftiEfr r, 'ELt!: 
~![R1J(1mtrlff J\.tst~JLl 1'11.JJ=ifriE § :tJF1J(±:~l'lf.J 001& 1§ }~,, ;it q:i, J=iJrJ£1J(tmtJlff J\.fr?friE § 

f$7_k±:rxq:,3Eff; 
71\. :tfr J=ifriE 001& 1§ }~, 12), wfl 5E 5t :tfrta * : 
frmiE5t*~*mrm~mJ£§~*~1¥fr§~~*~M&T,wflkmJ£§~~*~ 

§~~B,#N~miE*11RtrlffA.iEff~mJ£§~~B,~ff~mJ£§~~*~~~~@ 
1'11.J § :tJF•ft◊ 

2. *W:txlu~*1J=iJrJ£1'11.J1f1t, ;ittffiEfrr, ~lfx*tmtflff Atsmiu 1'11.JJ=iJriE § :tJF1J(±:rxl'l1.J 
00 ~ {§ }~t , 'EL t! : 
~ 1[R J=ifr J£ 1J( 1m m ff A fr~ m~ ffi - .iE ff :t~ :ct .iE ff at , ts miu ~ J=iJriE § :tJF 1J<. ±:rx 1'11.J oo 1& 1§ 

~,,;q:i,ffi-.iEff•:ct'ELfflmJ£*1mmffA~fflffi~~oomAAfr$,t-ffi~~•oo~~m 
Jj!;~~ q:i .iE ff 1'11.J :t~ :ct o 

3. * W :txlLl ~ >K2 pfr5£ l'lf.J1f1t, ;It tffiE fr r , frpfrj£71\. :tfrta *ffl r tl't~ pfr;£ § flf\ *±:rxq 
fr§~~*~MNT,wfl5EmJ£§~~*~§~~-,#N~miE*11RtrlffA.iEff~mJ£ 
§ :tJF1iIB, tAff ~ J=ifriE § :tJFxt*l'lf.J~~xt@l'lf.J § :tJF•ft, 'ELt!: 

frmiE5t*~*mrm~mJ£§~*~q:t1¥fr§~~*~MNT,*WmJ£oo~m~ 
wfl5Ep)y;£ § :tJFfir•; 

N~mJ£*1mmffA.iEff~mJ£§~~B,~ff~mJ£§~~*~~~~@~§~• 
ft◊ 

4. *W:txlu~*1J=iJrJ£1'11.J1f1t, ;ittffiEfrr, ~lfx*tmtflff Atsmiu 1'11.JJ=iJriE § :tJF1J(±:rxl'l1.J 
00 ~ {§ }~, , 'EL t! : 
~ 1[R J=ifr :lzE 1J( 1m m ff A fr~ m~ ffi = .iE ff• :ct .iE ff at , ts t~ f Ll 1'11.J J=itr J£ § :tJF 1J( ±:rx 1'11.J oo -1& 1§ 

~,,;q:,,ffi=.iEff•:ct'ELMmJ£*1mmffA~fflffi~~oomAAa$,t-ffi~~Boo~~5E 
lf!~ q:t .iE ff 1'11.J•:rt 0 

5. :ttRW:txlu~*4J=ifrJ£1'lf.J1ftt, ;ittftiEar, aJ=iJrJ£71\.ffrta *m rtl't~J=iJriE § :t1F1J<.±:rx1¥ 
fr§ flf\X'f*Bf.J'tlN T 'wfl5EJ=rfr;£ § flf\X'f*Bf.J § flf\1\! B, #NwLlJ=rfrj£7J(tmtJlff A.iEff ~pfr:lzE 
§ tJF1iIB, tAff ~ J=ifriE § tJFxt*l'lf.J~~xt@l'lf.J § tJF•ft, 'ELt!: 

frmiE*1mmffAfr~fflffi=.iEff•:ct.iEff~.~mJ£5t*~*q:twf15EmJ£§~*~ 
q:t'§fflmJ£§~~*~MNT,wfl5EmiE§~~*~§~~B,#N~miE*11RtrlffA.iE 
ff~miE§~~B,~ff~miE§~~*~~~~@~§~-~o 

6. :ttRW:txl1J~*3J=ifrJ£1'11.J1f1!, ;ittftiEfrr, frJ=ifrJ£71\.:tfrta *m rtl't~J=iJriE § tJF1J(±:rx1¥ 
fr§ tJFxt*l'lf.J'tlN T, wfl5EJ=rfr5£ § tJFxt*l'lf.J § tJFfirB, #NwLlJ=iJTJ£1J(1mtJlff A.iEff ~J=rfriE 
§ 1JF1iIB, tft.tf ~ J=ifriE § fJFxt*Bf.J~~xt@l'lf.J § tJF•1t, 'EL1!: 

frmiE*1mmffAfr~fflffi=.iEff•:ct.iEff~§.~mJ£5t*~*q:twf15EmJ£§~* 
±:rxq=t'EL1!$,f-pfr;£ § tJFxt*l'lf.J'tt,JL T, fr:l:fuOO q:i:tJFic.$,f-J=ifriE § tJFxt*l'lf.J1irI ,;itq:i ,pfr5£ 
~oo~mJ£*1mmffAfrmJ£§~*~q=i.iEff~tt~q:i~m~: 

~ffl$,t-mJ£§~~*~~Bwfl5E.iEffM~: 
N~miE*11RtrlffA~ffl.iEffM~.iEff~$,t-mJ£§~~*~$,f-~B~,~ff~~ 

,t-mJ£§~~*~~~~@~§~-~o 

2 
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7. tLHAstJZ)tLl~*l -6{f~J91pJr:l£BI.Jjf1!, ;ttttfiEfrr, $f§j'x7J(1fut!Lff )~:/'st;aJLl B"JJiJr:)£ § 
,r1jbJ(±ist 001~ 11§ }~,z:._1ru, JiJr:l£1-ft!~'El.t!: 

N~mW*MmffAfrmit§~*~~mili~ffmW§~~~; 
fr~~mit*~mffAmili~ffmit§~~~:z:._~,N~mit*MmffAfrmit§~ 

1J(±i ~ 1A ff :illHJ\1.t2JiHt , ;it~ , Jifrit:ifil lJ\1.~ ft 'EL t! N *Ll JiJr:l£1J( Mt!L ff A fr Jifrit § ,t;r, 1J(±i ~ tB 
j';apfi:)£ 001~ 11§ }~, 0 

s. ~trr1J(ifut!Lff J~B"1Nf11Ll~I, ;ttttfiEfrr, 'El.1!: 
~I!Xt~:t#:, J:=llr~I!X1J(Mt!Lff A:/'st;afLlB"JJifr:)£ § ,t;f,7j(±ist OOft.11§ ,'E,, ;it~' JiJrit*tilim 

ff A frJifrit § ,t;r,*±i ~ JE 1r: 
7J\. ttr t~ :t#: , m r 7J\. ttr JiJrit oo ~ 11§ -~- Ll l:im Ji 7]\. tJr ~er* : 
~~m:t#:,fflrfrmit*~~*mrrn~mit§~*~Hfr§~~~BI.JM~~.~~ 

J1Jr:l£ § t~xt~s"J § ,t;r,1:frlt, JfNf11Ll JiJr:l£1J(1fut!Lff AJE ff ~J=ifrit § ,t;r,1:frlt, 1A1r -'=J JiJrit § ,t;r, 
xt ~ BI.J -!R ~ xt m st § ,t;r,~ ft o 

9. ~trrit.t!LPT&H1i11rfflt, ;ttttfiEfrr ,pJriti+•tfL PT&H1i11rfflt ~H1~~i+•m 
tiff , ;it~ , pfi:)£ it .t!Lfi ff*~ ~w ff 1A ff st~ JJil.J=iJrittXlLl ~ * 1 ~ 711: ~ J91 ~ pfi:)£ B"J 1-f r! 
EII.J iv !JI o 

1 o . ~ ;fqi JJ<.Mt!L ff A , 'EL t! H 1iif ff, ~W ff Ll & H {il fr?Jrit H {ii ff _t # PT fr JiJrit~W ff 
LJEff B"Jit.t!Lfiff, ;ttttfiEfrr, J=iJrit~WfftAff pJr:l£it.t!Lf¥ffst~JJil.pfr:l£tXlLl~*l 
~ 71± ~ r91 ~ Jifrit B"J 1-f r! B"J iv !JI o 

3 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 112 of 377



CN 116679716 A 1/8 :rn 

1.~#~:00::l§x 
[0001] * Ej3 m#;ME1JU1iv Ez. it•tJl ®f±i, Jl~rm § , 1$ Ez.-lrp1J(1mtJlff }\.Bf.JNtU1J1t:. '~ 
B, f¥1i11t m1 Ez.1J(1mtJlff Ao 

.::lt.s§!..-1:±--,1,i 
F':I .ffl. :r X /1'-

[0002] t§~tt*q:i sf.J1J(1llitJlff A PT ij,B:1J(1fu q:i 1Aff-1tt1g\t$1tt1 I 11:13::~ ( fJU:tz□, Wf&, ~~ 
ft~) , {B 7j( 1futJl .~Afr xt *~ 5E Bf.J xt 19-tA fr •ft a,t , * ~ 13~ t:R:~ Bf.J PAI 5E tB xt 19-?!r fr Bf.J 1irB , 
JA rm t; OfriJ tA ff •1t sf.J 5<::fz $ o 

[ooo3J ttxt _tit fi:iJ ~, t§~tt* n1D*t~tB::g5<::fzBI.Jff!lf lR1J~ o 

£ll~pg~ 
[ 0004] * Ej3 m #;ME 1JH~1Jt T - ** 7J( ~mm ff}\. Bf.J N tu 1J1t:. '~B' f¥1i11t M Ez. 71( ffutJl ff A , 
ij,~&MlRffl~tt*q:i*~trlffAm~kmtb-B1.J•~~$~rsf.J~~o 
[ 0005] ~ ffl :;$: $ m Bf.J - ,t-#;ME fJU , t~{jt J - tlfl 7j( ffutJlff A Bf.J N tu 1J1t:. , "E1 t!S : ~ !IX 7j( 1lli :fJl 
ff Atst~iusf.J_tj£ § 1$7,K±isf.J 00111§ }~. '~q:t, _tj£7J(1futJlff A1±Lit § fJF*±iq:t~ff; 7t 
~_tJ£oo•m~lj,~5E5t~~*;ft_tJ£5J-~~*mrm~_tJ£§~*~f¥B:§~mtb-B1.J 
'tlm r, 11mk_t;£ § tJFxttb-Bf.J § tJF1irlL :JFNtU _tj£7J(1futJlff }\.~ff ~_tit§ tJF1irB ,tAfr 
~_tj£§~mtb-B1.J~~m@B1.J§~-~o 
[0006] B:-,t-~{JU'ti.#;ME{JU q:t, ~!OC1J(1mm~ }d'B1~lUBI.J_tj£ § fiF7,K±is"J 001tf~H~L "E1 
1t = ~!!X_tJ£1J(1mtJ1ff AB:*~lffi-~frt~:rt~frst, tsmiusf.J_tJ£ § tJF1J(±is1.J oo•f§ ,1~., 
~q:t,ffi-~frffl:rt"E1m_tJ£*~mffA*OOB~a-t~mMfr$,t-B~~B~B1.J~m~~ 
q:i ~ fr sf.J t~ :rt o 
[0007] B:-,t-~{JU 'fi.#;MEfJU q:t, frLit%tfrie*ffl rt~~_tj£ § fiF7,K±if¥fr § tJFxttb-Bf.J 
'tl m r , iim 5E _tj£ § fJFXt 19- Bf.J § fiF 1ir B, :Jf N tu _tj£ * ithtJlff }\.~ff~ _tj£ § fiF fir I , tA ff 
~_tJ£§~mtb-B1.J~~m@B1.J§~•~,"E1m:frLit?t~~*mrm~_tJ£§~*~q:i 
f¥B:§~mtb-B1.Jmmr,~ffi_tJ£oo•m~~g_tJ£§~~B;N~_tJ£*~mffA~fr 
~_t;£§~~B,~fr~_tit§~mtb-B1.J~~m~B1.J§~-~o 
[ooosJ B:-,t-~fJHi.#;MEfJu q:i, ~!OC1J(tfu:fflff J\.1B1~lU sf.J_tit § tJF1J(±i sf.J 001t {1§ }~,, "E1 
rt= ~!!X_tJ£1J(tmtJ1ff J\.B:*!l~ffi=~1ft~:rt~frst, tst~iusf.J_tit § tJF1J(±is1.J 00•1* }~., 
~q:t,ffi=~frffl:rt"E1m_tit*~trlffA*OOffl~a-t~mMfr$,t-ffl~~B~Bf.J~5EM~ 
q:i ~ fr s"J ffl :rt o 
[0009] B:--i'~'fJHi.#;MEfJU q:t, frLit?J\.tfrie*ffl Tf~~_tj£ § fiF7,K±if¥fr § tJFxttb-Bf.J 
'tlm r, iimk_t;£ § tJFxttb-B"J § tJFfirB, :JFNtU _tj£*tilitJlff A~ff ~_tit§ tJFfirB, tAff 
~_tJ£§~mtb-B1.J~~m@B1.J§~•~,"E1m:frLit*~mffAB:*oom=~frm:rt~ 
ffa-t,JA_tJ£?t~~*q:i~k_tJ£§~*~q:i"E1m_tJ£§~mtb-B1.JMmr,~5E_tJ£§~ 
mtb-Bf.J§~&B,:JtN~_tj£*~mffA~fr~_tj£§~&B,~fr~_tj£§~mtb-B1.J~ 
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:ru!xt Sst § 1.JFfffJ:: o 
[ 001 oJ fr~ ~lF wu ·ti.~~ wu q:r , fr Lit ?J" ttr ta* J=llr t~ 7F _t.J£ § :t.JF 7J(±:g1tr¥ fr § :t.JF xt ~ s"J 
'twm. r, lim5EL:l£ § f.JFXt~!'l"J § t.JF1irB, JfNfffLl _t.:)£7J(tfutJLff }d~ff ~_1.:)£ § :r.JF1irB ,:J'Aff 
~_t:)£§~~~!'1"1~:ru!~S!'l"J§~ff~,§m:frL:l£*tfumffAfr~00ffi=~ff-A~ 
ffL€,M_1.:l£*~~*q:r~5E_t.:i£§~*~q:r§m$~_tJ£§~~~!'1"1mm.r,fr_t~ 
~OOq=r~fil$~_1.:l£§~~~!'1"1~B,Aq:r,_t.:l£~00~_1.:l£*tfumffAfr_1.:l£§~*~ 
q=r~ff!'l"Jtt~q:r~m!'l"J:~00$~_1.:)£§~~~!'1"1~B~5E~ff~~;N~L:l£*tfumff 
A~OO~ff~~~ff~$~_1.:l£§~~~!'1"1$~~B~,~ff~~~_t.:l£§~~~!'1"1~:ru! 
xt@.!'1"1 §t.JFfffto 
[ oo 11 J fr~~ 7F wu ·ti.~~ wu q:r , ~!IX* tfu tJL ff A ts tll iu st _t :i£ § t.JF 7j( ±i st oo • 1§ }E, L 
mr , _t:)£ 1Ji!ff §ti: N *Ll _t:)£7j( Mmff A frL:i£ § f.JFJJ(±i q:r tfr:iJ.ztA ff _1.:)£ § f.JFff 11=: ; fr lim 
JEL:l£*tfumffAfil~~ff_1.:l£§~ff~L§,N~_t:)£*tfumffAfrL:i£§~*~q:r~ 
ff~~ff~,Aq:r,_t.:)£~~ff~§mN~_t:)£*tfumffAfrL:i£§~*~q:r~ffl_1.:l£00 
J,{j,1~ § 'J~ i=i ;t!J., 0 

[0012J t1Hli521s: $ twst yj~~~~wtl, t~fft: T ~trp7J(tfutJLff AS"JNfffLl~B, §;J:t: ~!!X:tl 
~, J=IFf~!IX*tfutJlff AtsfflfLl st_t.:)£ § 1.JFJJ(±:glts"J 0011H~UE,, A q:r, _1.:l£7J(1futJLff Afr_rit 
§ f.JFJK±i q:r ~ff: * tfrM~ , ffl r * tfr _1.:)£ 001~ 1§ ,'E, ~ lim k '.fr tfrta *: lim 5Etl~, ffl r fr _t. 
it*~~*mrffi7F_t:i£§~*~1¥=fr§~~~!'l"1mm.r,~5E_1.it§~~~!'l"J§~~ 
B,#N~_t.:l£*tfumffA~ff~_t.:l£§~~B,~ff~_t.:l£§~~~!'1"1~:ru!~S!'l"J§~ 
ff1t 0 

[0013J fr~~lFwHi.~~wu q:r, _t.:i£~I1J.tl~§1t = m~~IIJ.rM~, m r~J:OC_t.J£7J(~1R 
tflff Afr~~~t~~~ffMA~1fst, tstifU st_t.:)£ § 1.JFJJ(±:g1tst 001lf§,'E,, ,;q:r, ffi~~ff:tl 
A§m_t.:l£*tfumffA~OOffl~~OOmMfr$~ffl~~BOO!'l"J~m~~q=r~ffs"JMAo 
[ oo 14 J fr~ -i"lF wHi. ~ ~ wu q:r , _1. :i£ lim 5E •~ § 1t = m ~ lim 5E -=r • ~ , m r fr _1. :i£ ?J" tfr ta 
*mrffi7FL:l£§~*~q=rr¥fr§~~~!'l"1Mm.r,*ffi_t.:i£oo•m~~k_1.:l£§~~ 
B; NfffLlrtl~' m TNfffLlL:i£7J(tfumff A~1T ~_1.:)£ § :t.JF1irJI, :J'Aff ~ _1.:)£ § tJFxt~!'l"J~ 
:ru!xt m !'l"1 § t.JFff 1t o 
[001sJ fr~-i"lFwHi.~~wu q:r, _t.:i£~I1RM~§1t = m=~!!XrM~, m r~!!X_1.J£7j(tfu 
tJLffAfrttrn~m=~fftlA~1TSt, tstllfU st_t.:)£ § t.JFJj(±:gltst OO{j.f§ ,'E,, ,;q:r, ffi=~fftl 
A§m_t.:l£*tfumffA~OOffl~~OOmMfr$~ffl~~JIOO!'l"1~5E~~q=r~ff!'l"JMAo 
[0016] fr~-i"lFWU'ri.~~{Jtl q=!, _1.:l£lim5EM~§tJS: ffi=iim5E-=fM~, ffl TfrL:i£7J(¥llitJl 
ffAfr~00ffi=~ffMA~ff~,M_1.:l£*~~*q:r~5E_t.:l£§~*~q:r§m_t.:l£§~~ 
~!'1"1Mm.r,~5EL~§~~~!'l"J§~~B,#N~Lit*~mffA~ff~_1.:l£§~~]1, 
~ff~L:l£§~~~s"J~:@!~@.s"J§~ff~o 
[0011J fr~-i"lFWtl'ti.~~fJtl q:r, _1.:l£lim5EM~ff§t!: ffi - liftl5E-=f:tl~, ffl rfr_1.:l£*~'1R 
mBAfr~00ffi=~ffMA~ffL§,M_1.it*~~*q:r~k_1.:l£§~*~q:r§m$~_1. 
it§ f.JFXt~st'tliJL r, frLit±t!I.00 q:r t.JFic$~ _1.:)£ § t.JFXt~st1irB,,; q:r, LJ*±fu 00~_1.:)£ 
*tfumBAfrLit§~*~q=r~ff!'l"1tt~q:r~m!'l"1:ffi~~5ErM~,mr~oo$~_1.:i£ 
§~~~!'l"J~B~5E~ff~~:N~rM~,fflrN~_t.:l£*tfumBA~OO~ff~~~ff 
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~$~_t~§~~*ITT$~~I~.~ff~~~_t~§~~*ITT~~~SITT§~ff~o 
[ 0018] fr - ~lF vu 'fi.~ ~ vtl q=! , _t~~ I~~ tt : * - N tLl ~~ , ffl T ~ !jX7j( M:tfl.ff A ta 
1i!IJLls{]_t~ § tif-1k±iITT 00-1~11§ J~tz:.,1ru, NtLl_t~1J(1thtJlff Afr_t~ § tJF1k±iq:r1fbi11JtAf _t 
~ § tif-ff1t: *=NtLltl~, ffl f fr,pJl JE_t~1J(1thtJlff Jdfr:ii11Aff _t~ § tif-ff1tz:.,f6, NtLl 
_t~1J( MtJl ff A fr _t~ § tif-1J(±i q:r 1A ff :iSSHJ\1, ff 1t , ,; q:r , _t ~:ifil fJ\1, ff 1t ~ tt N tLl _t ~1]( 1th 
:trLffAfr_t~§~*~q:r~ffi_t~oo•m~◊*ffi*$mITTX-~~~~.~~~T-# 

it•tll~i~fffa~1r m1, _t~it•tll~i~ff1*1rm1 q=rfffat~it•tlll~rt: ,,;q:r ,_t~it•mt~ 
rt:~~I~~ff~~ff_t~ff-~n$~~~q:rITTW•◊ 

[0019] *ffi:zjs:$ffisqX-~~~vu '~1~1~ T-;frp7j(1futJlff A .~t!ff1*fflO~l!l[ff, _t 
~ff~ffq=!ff~~it•m~rt:,_t~~l!Eff~~I~~ff_t~it•m~rt:~~ff_t~a­
rmnit~~vu q:r s/,JW~lo 
[0020J ,liU1* $ m, jiU1:B-tH*1mmff A:tat~ s,g § tif-*±i 001~ 1* -~-, ~ ~ iR~IJ t±:l § tif-xt 
** ilEJl-iA § tif-xt*s,g 1:frI, JttmJ~ ~NtLltJlff AJ~j~ 13U tE § tif-xt*s{]1:friff xt § tif-xt* 
~ff§~ff~,~~t±:l~*1futllffA~$~~§~~*'H~~OOffl~N~mffiffil!E~~ 
§~*~ITTM~.~~M~Tffl~tt*q=r*1futllffA~~~~*ITTff~~$*rITT~~. 
:it:iLl 7 :t~ ~ 1* ft ~::z $ s,g ~::z:W: o 

l31{~1,5t.llfl 

[ 0021 ] 00 1 ~ t~ ffi * $ m ~~ vu ITT 7j(1fu:tfL ff A s,g N tLl nYii S/,J ;f$ i}J f:t-ft/m s,g 11~ 14= mtiJtl! 00 ; 
[ 0022] 00 2 ~ t~ ffi * $ ffi ~~ vu ITT 7j(1fu;ifL ff A s,g N tLl nYii s,g yfi[;fj 00 : 
[0023] 003~*ffi* $ m~~vtl S/,J7j(ffutJlff AS/,JNtLl~IsqtatiJtl! 00 0 

~~~!W:jj"~ 
[0024J r x q:r ~%-~~ ~ft oo ff ta ir~~wu *Wtffi w. ~*$ii s,g ~~ vu 0 

[0025] ftfi~iJl~ ITT~,*$ ffis{]w.~ ~5f0txllJ~*~]x_tj*f3ftOO q=! sq*i,:g. "*-", "* 
=" w~m r IR~,J~1Gls{]xt*, w~,1'.H:§ r:t1~t~~sqJ11mrt:Elx:o/Gfil 1JZrt: o 
[ 0026] * $ w ~~Wu q:r ?Jrt~1~ sq nYii ~~vu~ ~ fr;f$ z9J t-t-ft/m 'it •tJl t-t- !lffif E!X 1t ~ 1Gl ITT~ 
-~I q:r 1Aff O ~~ff fr;¥$ i}J f:t-ft/m _t ~ vtl ' 00 1 ~* $ m ~~Wu ITT-#* iil1tJl ff AN tLl nit 
sq ;f$z91£:t-ftimsqn~1tt:tatiJm oo o ~□ oo 1J1Jr7F, t$iJJ£:t-ftw~ ~ ~1t-~Elx:$~ coo 1 q:r1x~ tB­
~) ~l!Eff 102 (~l!Eff 102~ ~ ~tt{B ~[3~ r~~l!EffMCUElx:~~fiJZ'.$!1:ff1tf:FPGAwS/,J~f!E 
~I> tom rfff*~ffi s{]ff1*ff 104,,; q:r, _t~;f$iJJf:t-ftim~~ ~ ~1t m rJHi 1* r}Jf3~ s{]1t:mu 
~ ½ 106 ~Jx:muA:mut±:l~ ½ 108 o *@1±iiMfJHitt*J~1x:t ~ ~l!EM, oo 1J1Jr7Fs/,JtatiJfx~lF~, 
,; * ~ xt _t~t$ iJJ t-t-ftim s,g tatiJ m:nx 13~ k o vu~□ , t$ iJJ t:t-ftim ~ ~ ~ 1t tr oo 1 q:r ?Jr7F 1! $ Elx: 1t 1! 
d>s/,J£il14= ,Elx:1t Ji~~ 001?Jr7F~PJITTWGio 
[0021J fff*ff 104 ~ m rff1itit•mt¥rt:, vu~□, smtx1tt=s{]tx1tt=t¥rt: ~Jxtl~, ~□* $ 
m ~~vu q:r sq 1k 1m tJL ff J~ N tu nit xt s sq it •tJLf¥rt: , ~l!E ff 10 23m u~ ff ff 1it fr ff fit ff 
104pg ITTit•tJlfiff, J.Arrothff *#JJJf3~Sffl~lx~ffi~J!r., !!P~JJil,_t~s{]nit◊fffitff 104 

~ ~ tt ~ ~ 13m:fllff1* ff , ~ ~ ~ tt ~F ~ Lk: ·ti. ff 1* ff, ~□-~ Elx: w $~~-ti. ff fit~I, IAJ ff, 
Elx:1t ,;1m ~F ~ 1k: ·ti. u1u ~ff fit ff o fr-®~ wu q:r , ff fit ff 104 ~ m-w~ 1tt§ xtr ~l!E ff 1 o 2 
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~~~IITT~~-.~@~~~~BmLl±mrlfxXJ~~~~8Z9J~~o_tWrxxJ~ITT~~~m 
{s ~ f;~ r lil&c fxXJ "{t~ pg$ fxXJ "JaJ ±i fxXJ "~ 'i}J ±m {§ fxXJ R. A tiiir o 

[ 002sJ 11¥ ~ ~ ½ 106 ffl rt~ E13 ~ ,t. rxxJ i4H~ 4~ ~ w a:i2H& ffi o _t;tt 1'11.J rxxJ it A~~ flu PT~ tt 
8 z;JJ gt iioo ITT ±m 1* 1j¾ m ftij :t~1j¾ ITT x~ rxxJ tt O fr~ ,t. ~ flu q:r , 11z~~ ½ 106~ ti~ ,t. rxxJ it~ Wea 
(NetworkinterfaceController, fs1-f/F7'JNIC) , Am±mrl~fii1r£:JA1tE.fxXJit~ ½if§~}A rffipJ £:J 
lil&cfxXJ:itt1f:imifl o fr~-t-~flU q:r, {'½~~ ½ 106m Ll7'1~1*Il1 (RadioFrequency, fs]-f/F7'JRF) t~ 
~ , A ffl r ±mrlx~ 1J rt; £:J li I&c rxxJ :ill: ff im ifl o 

[0029J fr*~~flu q:r t~{j¾ 7 ~-f!fi1J(1tHtJ1B J~NiLl1J1!, 1:!!2~t~ffl* $ m~~flLl l'lf.JifiU¥ 
I:!!,~□ 002J=ift1F, itmEli~tt~□r ivl,lf: 
[oo3oJ WJ,!Js202, a!l'x1k1tHtJ1a Atsmiu aJ.J _t:tt s t;r,1k±iITT 001& 1* }~., A q:r, _t:tt1k1mm 
ff A fr_t:i£ § 1;r,1J<.±i q:r JE ff; 
[0031] iv#JS204' 71'-:ffr _tj£ 001&1* )~, Llwfl5E 7:J'·tfrta *; 

[0032] iv#JS206, frL:1E:5ttfria 5'!ffl T1§"7FL:1E § t;r,JJ(±i~fr § t;r,xt*ITT'tlP£ r, llft15E 
_t;izE § t;r,xt*l'lf.J § :f;f,firI, #Ni1J_tj£7J(tmtJ1B AJEff ~_tj£ § t;r,firI, :tAff ~ _tj£ § t;r, 
xt * 1'11.J -!R ~ xt@l'lf.J § t;r,~ft o 

[0033] Aq:t, _t;ttWJ,!Jl'II.JtAff :=t~m Ll7'JJJ(~mtJLB )~1'11.JNiUa, ~w~A½~ffi)(t:£1 "1§ 
~~li~hITT)(t:Eiff,~wilim~~A~ITTA4-!R~)(t:Ei~hITT*ll~4~)(t:Ei.~w~ 
~f;~rJl:L 
[ 0034 J fr _t :tt ~ nw: flu q:r , _t :i* * tm ma A ffl r ts ti aJ.J ~ ½ ~ iw 1k w t;1z !i&: r%'J ITT t~ 1& ~ , it 
t~1&~ m LlI -y7J<.tmtJ1B Al'lf.JmTft/m, ~UID, Jmft/mwfirI, A~~IfirI~ f;~ 0 _tj£ § :f;f,Jj(±i 
~ t!S {8 ~ p~ T 11]( tm " :XJtl. ffi ~ 7j( w " if 'JI-- 7j( tm w O _tj£ 7j( iili tJL a Am Ll fir T § t;r, 7j(±i 7j( ID ' ill 
mLl~rs~*~*~·~*~n£:Js~JJ(~pg,fr_t:tts~*~~$~ITTffl~riliPTLl 
fir r 1ik tm 1tH ~ o xt _t :tt 001& 1* ,~. :ill: ff :5t ttr PT Ll * ffl ±mtt tm $t iJ1 rt* af.J rxxJ it m ~ xt 001& 1* ,~. :ill: 
1fi9-JJIJ, ~w~lLlffl Afmaf.J l:!!1&:Jttfr~ ½ xt 001& 1* ,~.:ittffi9-JJIJ af.J1Jrt: o _t;tt s t;r,xt* ~ti 
fs ~ f;~ r ~-!R*±i:t1t&. , flu~□ ~t4miw." tx1 ntw O _t:tt 001& f* ,~. PT Ll ~ oo )=, , m Ll ~ ~ tt $ 
~oo•ITT~~,_t;ttoo•m~~mBAfr§~Jj(~q:t:ittff~~ITTrl~q:r~~a!l'xITT◊L:tE 

s ti~ 1t ~ ttfs ~ p~ rm ta~ ft" t~ & ~ft "t~ W~ft w , flu~□ , 1k ~mtJL a Am Ll xt ~-!R 1J<­
±i t1 t&. c~□ ~Nmiw. "tx1ntw) :ittfftlta, 1J<.tmtJ1a Ailim Llxtim~t~ & af.J s t;r,xt*J=ifrfr ix 
±:g!t:itt 1T '/f1 & ' 7J<.1tHtJ1B Aili m Ll fr t& tJjW jlj § ti xt * 7'J ~ 'JI--~ 11<. af.J A~ Z9J tm at a: t±:l t~ 1?1* 

[0035] m ~ITT, 7J"-:ffr _t:)£ 00•1* '~' Ll llft15E7J"-:ffria5'!~t!S: ~~ _t;tt001&{§ ,~-~A~§ tirxxJ 
it m ~ , 1~ iu _t :i£ s ti rxxJ it t~ ~ $iru t±:l l'IJ.J _t :tt 001& 1* ,~. q:r ~ tt af.J xt * af.J t~1-iE 1* ,~. , A q:r , _t :tt 
~film~~mm~_t:ttoo•q:r~mITT~*ITT~~~fil~*x~fil;Mm~_twoo•q:r~m 
1'11.J xt * ITT t~fiE 1* ,~. q:r llm JE _t :tt s ti xt * o fr*~ trw: 1:vu q:r , _t :i£ ~ faJ t~fiE m ep t~ fil tJ\1. 1%: t~fiE , 
~tt~ll "~ms" %if\"~ faJ ** w, _t;tt i~ x t~fiE~ttt*fil af.J xt*£:J xt* faJ af.J ** o 

[0036] m ~ITT' _tj£ § tirxxJitt~~ ITT~-f!fii)l[t*1Jt!~t!S: a!l'xM$Y1t¥*001&, Aq:t, m$Y1_t 
:i*t¥*oo•q:r:t)J~tttm~xt*, Aq:r, _t:ttM~::kr~wr1 aJ.J § ~~; frm$Y1_t:ttt¥*00• 
q:r xt _t;tt tm ~xt *:ill: ff tiic , 1~ ilJM$Y1 tiic. Fo ITT** 001&; ;;flJ ffl M$Y1 _t:tttiicFo af.J ** oo 1& 
i)l[t*DR~trxxJitm~ '1~Jlj_tj£ § tirxxJitm~ 0 fr*~~flLl q:t '_tj£J}R~i1fxXJitm~ pJ Ll ~ 
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yolov3 (YOLO.r!Bf.Jffi-,t-tli*) , iliPT 12),~FasterRcnn (FastRcnn.r!8"Jfjt{t}i)i*, ~~~ 
!RtiBI.J 1::rnt1Jr!*fflRegionProposal IXXJf!) o §~, J:.:lt.r!fx fR~-l1t1-itlsJ:3 'l'i.8"J~iJU, DR 
~!XXJ~ffl~PTLl~ff-~-m~m~~*BI.Jffl~oJ:.:ltff*00•PTl2J-~IXXJ~~~.filPTl2J­
~A.ItBffi8"J3&ffl, iliPT 12),~AI±P>Z 8"1 iJI[ ~ff-~fJ, xtff*001& q::i BI.J § -rJFxt*nl:ff-rJFic PT 12J­
*~AI~filBI.J~A, ~'T"ff*00•PT Ll§ffl$,t- § ~~*o 
[0037] J!NJ1* $wr~tiw:17u, imtt7t:tfr1J(ttl!tJLff AtBffi8"J § tjf,1j(ti 001& 11§ }~,, pJ 12,J_ i~JJU tB 
§~~**H~~§~~*BI.JNB,nl:WPTl2J-N~mffA~~~tt§~~*BI.JNB,#~ 
§~~*~ff§~-~,~~tB~*~mffA~~kN§~~*~~WOOffiw~~mffiffl 
3][~,t- § -rJF?J(ti81't'r'N5L 
[0038] fr-,t-~17H1:~tiw: iJU q::i, ~~7j(ffutJLff AtBffiiLl 81J:.:i£ § tjf,1j(ti8"J 00·1& 11§ -~-, § 
tt : ~~ J:.:i* 11( 1m ifJL ff A fr w !l~ffi-JE ff :t:lAJE 1r st , tB :t~iLl 8"1 J:.:lt § -rJF ?J(ti 8"100 • 1* ,~, , 
,;q::i,ffi-JEfffflA§fflJ:.j£7J(~mffAWOOffiwst~mMfr$~ffiWNB~BI.J~m~~ 
q::i JE 1r 8"1 :t:l A o fr J:. :i£ ~ tiw: 17u q::i , J:. :ltffi-JE 1r :t:l A§ tttd ~ ifJL fi!! t~:ilii f;t 81 :t:l A , J:. :i* t»1 w 
st rsJ m J,)j PT l2J-~ 5 7)\. trr , PT l2J-~ 6 * trr , ili PT l2J-~ 1 o 7)\. trr , § ~ , 1: :i£ st rsJ fx 1x ~ - ** w. sJ3 tt 
81 ~ iJU , ffi w st rsJ fflJ J,Jj pJ 12,J_ ~ 13~ •1im ~7j( Ylli ifJL ff A:ilii f;t ~ * BI.J 11:-st* 0 ~ iJU 'f1::l:fu , fr § ,f$ 
?J(ti § ttA, B, c - 'T"ffi w firB 8"1 'tl m r , ffi- JE 1rtlA PT l2J- ~J:.:i£ 1J,1mtJL ff A fr A, B, c ,t­
ffi w fir B rsJ ~ ifJL IB ij;'f 5 7)\. trp O 3m tt _t :i£ ~ JJfil iJU , imtt ~ ifJL lf%1£ :ilii *~ 8"1 ~ A , lim k § ,f$ 7j(ti q::i 
fffrBI.J,t-~§~~*'~•~~m~*~mffA~~k~*Bf.J~:1][~$0 
[0039] fr-,t-~17H1:~tiw:17u q::i, frJ:.j£71\.ffr~a*ffl Tt~~_tj£ § ,rJFJK:l:ifffr § ,f$X>J*81 
'tlm r, limkl::i£ § ,r$X>J*8"J § ,fJFfirB, *N*Ll J:.:i£7j(ytf1ifJLff )~JEff .¥J:.:i£ § -rJFfirB ,tAff 
~J:.:i£§~~*B1.J~~~@B1.J§~•~,§ffl:frJ:.:i£7t~~*mrm~1:J£§~*~q::i 
fffr§~~*BI.Jffimr,*ffiJ:.:ltOO•m~~kJ:.:lt§~NB;N~J:.:lt*~mffAJEff 
.¥J:.:i£§~NB,~ff~J:.:i£§~~*BI.J~~~@Bf.J§~-~o 
[0040] pJ ~BI.J, J:.:lt*ffl 00ft 11§ ,~,limk § -rJFfirB8"J~r!§;f:t: EiHkJ:.:lt § ,f$X>J*fr~~y! 
oo• q::i BI.J1&~~,f$ ,{ijiLlN,t-1t~~,f$,,; q::i, _tj£ 001&18 ,~, §;f:tJ:.:i£001&; lLlffl 7J(1mtJLff A 
1~ 1& W 4 BI.J ffi- WcB ~ 3& ~~ N 'i' J:.:lt 1& ~ ~ -rlF $½ {t fl9c~1.¥ 1~. i& 4 ~ :rJF * 9::1 , ,fij iLl N,t-B.9c ~1 
~ ,f$ , ,; q::i , J:. :i£ ffi - JllicB ~ ~ § tr5 tB ffi J:. :i£ 00 • fl§ ,~, st 8"1 ~ ~ ; lLl ffl N -i' J:. :i£ B.9( ~1 ~ ,f$ )f P 

J:.j£ffi.i&4Bf.Jffi=re•~~~kJ:.:i£§~NB,,;q::i,J:.j£ffi=re•~~§fflJ:.:i£ffi. 
i&4~ffiJ:.:i£OO•m~stBI.JN~m~.J::i£N~m~§ffl~~~~~~3~;ofr*~tiw: 
wu q::i , fr J: :i£ ~ JJw: iJU q::i , J: :i£ ~~ 11 ~~-ti-~ f,t BJc ~1 iLl :t~ 1& i& 4 ~ tJF * q::i PT l2J-~ ~~ J:. :i£. ~ 
~~~tt~m•-i&4~~*rB1.Ja-~~~c~tt~a-~~~B1.JmA~•ffl~§~~§ 
-tJFfirB8"Jit•) , ill PT 12J-~~~ J:.J£•~~-ti-t½tt~ffi1&-i&4~-ti-* r 8"1m1&TIIT ~-ti- c fileP Y3 
~ Ne f,t~-tJF , ~** -rt 1£ r rnz 1& oo ~ -ti- rsJ 8"1 Ne ~ wt ~xt @8"11&~ ~ -ti- rsJ 8"1 Ne ~) o imttJ:.:i£~ 
nw:wu, imtt001tf1§ ,~,Emk § -ti-xt* fir.'i'.11§ -~,, ,~~k fir§ -ti-1K:1:iq=i1'=ffr 8"1,t-JJ1J § -ti-xt*, f3~ 
•~~m~*~mffA~~k~*Bf.J~J][~*◊ 
[0041] fr-,t-~1JH1:~~#u q::i, ~~1J,tmmff A!s:t~iv 8"JJ:.J£ § -ti-1K:1:i 8"1001& fl§,~,,§ 
tr5: ~~J:.j£7J(1mtJLff A frW!l~ffi =JEfft~AJE {f st, tBffiiLl 8"1 J:.j£ § ,rjf-7j(ti 8"100• 1§ -~-, 

,;q::i,ffi=JEfffflA§fflJ:.:lt*~mffAWOOffii&st~mMfr$'T"ffii&N.'i'.~BI.J~k~~ 
q::i JE 1T EII.J m A O fr J:. 5£~ ~ #u q::i , _t :i£ ffi =JE 1T :t:l:ri:: § tr5YB ~ JE IE%1£ :ilii f_9;i, 8"1 :t:l A , J:. j£ ffi i& 

8 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 117 of 377



CN 116679716 A 6/8 Yl 

strsJ JWJ ,APT ~~57)\.trr, PT ~~6:5ttrr, :i:EPT ~~ 1071\.trfi, 3~, J:J£strsJ1x1x~~trfiw.S)j tt 
sq~ fJLl , tm i&St rsJ JWJ AA PT ~ ~ 13~-1~ )E7j( tm ifJl ff A:ifil tJ\1. 'fm * 81 ff:~ st* 0 ~fJLl tt:l:fu , ft § f$ 
7j(±i 'EL tr1iA, B' C 1--tm i&1irB 81 'ht or, r , ffl =:iE ff tlAPT ~ ~_t:)£7J(MifJlff )dB-A ~B~csq 
tmi&Ull 5E/J!4H£IBdbt 1071\.trfi o im:ul::l£~tftgfJLl, im:uUll k/J!4H£:ifiltJ\1.E1171A, iim 7E § 1$1K±i q=if¥ 
ftITT1"~§~~•.~-~~m~*1mmffA~~7E~·ITT~W~$0 
[ 0042J ft~ 1--~ ,wu tt~ iftg ,wu q=i , ftl:5£ 7)\. ttr ta* J=llr t~ ~ J:5£ § 1$ 1K±ir¥ ft § 1$ xt • sq 
'tlor, r, iim5El::l£ § f$X>J.ITT § f$1irB' JfNftlLl _t:)£7j(MifJlff }~:iEff ~_t:)£ § f$1ilB ,tAff 
~_t:)£§~~·ITT~M~SITT§~•*·'ELm:ftl::l£*1mmffAftWOOffl=:iEfftlAJE 
ffst,MJ::l£7t~~*q=t~5El::l£§~*~q=t'§.m_t:l£§~~•ITTM0tr,~JEJ::l£§~ 
~•ITT§~~B,#N~l::l£*1mmffA:iEff~J::l£§~~B,~ff~J::l£§~~•ITT~ 
Mxt SITT§ if$•ft oimrll::l£~tftgfJLl, imtt 001j.f§ -~-iifel5E § if$Xt.1irltf§ ,~,, 'tk:if5E1ir § if$ 
*~q=tf¥ftITT~~§~~•.~-~~m~*1mmffA~~JE~·ITT~W~$0 
[oo43J ft~1--~,wu tt~tftgfJLl q=i, ftl::l£7J\.ttrta*J=llrt~~J:J£ § t$1K±ir¥ft § t$xt•sq 
'twm. r, iim5El::l£ § f$X>J.ITT § f$1irB, JfNftlLll::l£1J(tmifJlff A:iEff ~_t:)£ § f$1irB ,tAff 
~_t:)£§~~·ITT~M~SITT§~•*·'ELm:ftl::l£*1mmffAftWOOffl=:iEfftlAJE 
ffLFo,MJ::l£7t~~*q=t~5El::l£§~*~q=t'§.m$1-"l::l£§~~•ITTMm.r,ftl::l£ 
~OOq=i~fil$1'-l::l£§~~•ITT~Ji,~q=i,_t:l£~OO~J::l£*1mmffAftl::l£§~*~ 
q=t;iEffITTtt~q=i~mITT:W00$1'-l::l£§~~·ITT~B~5E:iEffN~:N~l::l£*~mff 
AwOO:iEffN~:iEff~$1'-J:~§~~•ITT$1'-~B~,~ff~~,t._t;£§~~•ITT~M 
xt@ sq § f$. f'I=: 0 ft _t :l£ ~ iftg 1fLl q=t ' PT )21 ITT , w Jl~ $1--_t j£ § f$ xt. El11ir I iim IE ;IE ff /J!! ~ 'EL 
tr1i: ~~$1-- l:5£ § if$xt•s11irll~A § if$~~/J!!1lM ~fiiUJ:5£:iEff/J!!~ol:it § tJF~fli 
/J!!tl M PT ~ imtt Ja bt A• tt ( fJLl ~□ :1ffl: 1~ • rt , !I& ft:• rt~) it-~ ffi _t:)£ $1"1ir JI 81 ~ fli :iE 
ff /J!!~ o~iJHi.:l:fu, ~t!ftim:u:1ffl:1~-rtiim5E~f1rfil%8171rl'E1tr1i: 5Ex. § if$£l§~J9:iEff fi!4t~* 
& , ~~ M! tfltil~ sq $1":iE tr fi!! ~ ft 1951:. 1~ , Nlj( M!mtilir ITT$ 'i~:iE ff /J!!~ 1t 19-=f 1~ , JZI tt § 
~m~ffi~~*ITT-=f~*19ffiITT5J:.~,~~~~,ft-=f~§~N§~ffi~~S)jHffitt51:.~ITT 
'twm r, iifel5E-=f1~19J::l£:iE1f/J!%~ oimrlftUll 5E/J!%1£:ifiltJ\1.rll~ttl¥ q=iii::l.~ § if$Xt.1irB, # 
ft:ifil ii~mFo :tJMt1J /J!!~ ~l-', 13~• 71 ~~Wife~ , ~ 1Jct~ ~ * i'IRifJlff A 1t 1a r~ * o 
[0044] ft ~,t.~fJHi.~tftgfJLl q=t, ~l{R1J(rmifJlff J~tst~iU sq _t:)£ § tJF1K±i ITT 00 fj. {§ ,~,L 
mr ' _t :l£ 71rt :i:E 'EL tr1i : N to _t j* * 1filifJl ff A ft _t :l£ § f$ 7j( ti q=t tfr:ill tA 1T _t :l£ § f$. ft ; ft iiftl 
5El::l£*~mffAmm~ffl::l£§~-*LFo,N~l::l£*MmffAftl::l£§~*~q=t~ 
ff:ifiltt•*'~q=i,J:~:ifil~•*'E1mN~J:J£7K~mffAftl::l£§~*~q=imffi1:J£00 
1j. {§ ,~, oft J::l£~iftg 1YLl q=i , 7_k rmifJl ff J~I 1t {:E*'EL tr1itB- § if$1K±im !Jr-1A 1T § tJF•1t , W Jl~ :tJM 
~N~ft§~*~q=i~ff§~•*-N*m§~*~m!fr-~ff§~•*·1:J£mm~ff§ 
f$•{txt Sr Ift{:E*q=tNlj(y{} § f$7_k±im!fr-1Aff § f$1*ft, mep, :ifiltJ\1.-ftPT ~ftJj(iw, 
ifJlff A~mI ft ff* Fo 1A ff o imttl::l£~iftg fJLl , ft 11( rmifJl ff J~ 1A ff I ft f3: * FoJtl: ff :ifil tJ\1. , 13~ 
1!1$xt § f$7_k±iJtl:ff~~ 1E1lia, ~1.kt&~ J 1J(MifJlff AI {tr~* 0 

[ 0045] imtt ~ _t sq~ iftg 71A ITT ti :l£ , * ~Jli±i sq bt;;it A~ PT ~ 1W 1!:l:fu J M iLl itH@ _t:)£ ~ iftg 
fJLl sq 71 rt PT fl AA~ f tf: JJ□ &;, 'fm sq im ffl ,fiJ! f tf: f 'Et sq 71 A*~ ;EJ!l , 3 ~ ill PT ~ im tt ,fiJ! f tf: , fB f ~ $ 

M0trmI~~~~ITT~iftg71Ao~r~~ITTWM,*$~ITTtt*71~*~_t~~w.~~~ 
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tt*~ili~~ITT$*m~~tt#~~ITT%A~~ili*.~it-mtt#~~~~fr-~~~ 
1r 3t (:q□ROM/RAM, lri11l, Jt~) q:r , 'EL t!SE -=rm~ ffl ~ 1t 11lt-El it ft/mi&~ cm~ ¾-=f m, it. 
tJL. J=Jli *ff,~* ixx1 ft 1& ~~> :tAfr * $ m *~~ ME wtl _tJ£ s{]1Jrt. o 
[0046] fr2Js:~ifw:1Jtl q:r~;J=JHjt T-lrf17J<.1tl!.mff AB{]NrM~B, i~~Bffl r~J~_tj£~ifw:1Jtl 
R 1:itJZ1~ME7JA, Bt:£3tH:fM-ill. ~ E[{j ::f-P}~;£ 0 :qo ~ T p)T{tffl ITT, *i~ "tlt~" m ~~Jyff»15E 
J)J ~~ Ef{j tt 1tf: :fO /~ ti~ 1tf: Ef{j iii it Off~ ~ T ~ ME wtl p}T ti;£ ITT ~I t11:t:l:m ~ tx 1tf= *~J~ , 1B ¾ti~ 
1tf=, ~*tt 1tf= ;fo li~1tf: sq tiiit ITT ~J~ ill¾ m~tJtt~ttJ J~ ITT o 

[ 0041J oo 3 ¾ ttHns * $ m ~ trw: wtl sq 1K 1m tJL ff A ITT Niu~ 11 ITT ta tti m oo . :q□ oo 3 J=ifi 7F , i~ ~ 
B 'ELt!S: ~I!Xtl~32, ffl T~IIX7J(1lliif!Lff )~tsffiiLl sq_tj£ § f1jbj(±isq l?fl~f~L~,, Jtq:r, _tj£ 
7j(1fumff AfrL5£ § fJFJK±iq:tJEfr; 5:J\.tfrtl~34, ffl r*tfr _tj£1?f]f~f§,~, ~,pJfl JEj]\.iffrta*; 
,pJfl5Etl~36, ffl f fr_tj£5:J\.tfrta *ffl T1'€i7FL5£ § ifJFJK±i~tt § ifJFXt*s{]'tlm T, ,pJfj5E_t 
5£ § ifJFXt*sq § ifJFfirB, #NtU_t;£7J(fmmff AJEfr ~_tj£ § tJFfirB, :tAfr ~ _tj£ § ifJFXt 
*sq~~xtmzsq § iflF.fFo 
[oo4sJ fr-~7F1Jtltt~ME1Jtl q:r, _t5£~I!Xtl~32'E11t: ffi-~IOC-=fti~, ffl r~I!X_tJ£1J( 
tmtJLff A fr*~~ ffi -JE 1TflAJE 1T at , tst~JLl ITT _tj£ § ifJFJj(±~ sq !?fl 1~ 1§ ,~, , Jt q:r , ffi - JE fr 
•A'ELm_tJ£7J(1fumffA*fflffli&atOO~AAfr$~ffli&&BOOITTMmK~q=rJEfrITT•Ao 
[oo49J fr-~7F1Jtltt~ME1Jtl q:r, _t5£w%ktl~36'E11t: ffi-,pJl5E-=ftl~, ffl ffr_t:tt?J\.,1fr 
~*mrm7F_tJ£§~*~q:t~fr§~M*ITTmmT,mffi_tJ£oo•m~w%5E_tJ£§~& 
JI; NtLl-=f-~, ffl rNtLl_t;£7j(ffutJLff AJE fr ~_tj£ § tJFfirB, :tAfr ~ _tj£ § fJFXt*sq~ 
~xtmzsq § iflF.fFo 
[0050J fr-~7F1JLl ·t~t~ME1JLl q:r, _t;£~!{:x.tl~32'E11t: ffi-=~IOC-=ftl~, ffl r~IOC_t;£1J( 
imtJLff Afr*~~ffi-=JEfr.AJEfrSt, ts:t~iUITTL5£ § 11F7K±iITT 001~1§ ;~,, Jtq:r, ffi-=JEfr 
•A'ELm_tJ£7J(1fumffA*fflffli&atOOmAAtt$~ffli&&BOOITT~5EK~q=rJEfrITT•A◊ 

[ 0051 J fr-'4"7F1JU tt~ME 1Ytl q:r , _t 5£ ,pJfl k -~ 36'§ :tt : ffi-= wfl 5E -=f tl~ , ffl r tt_t ;£7j( 1fu 

mffAfr*fflffi-=JEfr.AJEfrat,M_t5£*~~*q:twf15E_tj£§~7J(~q:r'E],m_tJ£§~ 
M*ITTMmT,wf15E_t5£§~M*ITT§~&B,#N~_tj£7J(1fumffAJEfr~_tj£§~& 
11,:tAfr ~_t.5£ § tJFxt*ITT~~xtmzsq §tJF•1to 
[0052] fr-'i"lFWU tt~ME1Ytl q:t, _tj£,pJf!JE -~36~'E1t!S: ffi-wf15E-=ftl~, ffl f fr_tj£7j( 
1mmffAi=E*fflffi-=JEfr.AJEfr~§.M_t;£*~~*q:twfi5E_tj£§~7J(~q:t'§m$~ 
_t.;£ § tJFxt*B{]'tloc T, fr_t.5£:f:ihl?fl q:rtJFii::I.$~ _t.;£ § tJFxt*ITTfirB, Jt q:r, _t.;£:tful?fl~_t 
;£7J(1fumffAfrL5£§~7J(~q:tJEfrITTM~q:r~mITT:ffi~wfl5E-=f·~·fflT*ffl$~_t 
;£§~M*ITT&Bwf!5EJEfrK~:N~-=f-~,fflrN~_tj£7J(1fumffA*fflJEfrK~JE 
fr~$~_t;£§~M*ITT$~&B~.~fr~&~_t;£§~M*ITT~~MSITT§~•*o 
[0053] fr-~lFWU'f~~MEwLl q:t, _tj£~Jl~'E1t!S: ffi-NtLltl~, ffl T~I!X7J(1llimff Ats 
:t~iLlB{] _t.;£ § 11F1K±isq 001~1§ ,~-~lru, Nt1J_t;£JJ(1fut!Lff Afr_t.5£ § if1FJJ(±iq=r1£-:it11Afr _t 
5£ § tJF•ft: ffi-=NtLl•~, ffl rfrEJlk_tJ£1J(1futJLff Jdfi-:itI:tAfr _t.;£ § tJF•1t~Fo, NtLl 
_tj£7](1fumffAfrL5£§~7J(~q=r~fr~~-*·Jtq:r,_tj£~~-*'ELmN~_t~Jj(1fu 
mffAfr_t5£§~7J(~q:rmffi_t;£1?f]•m~o 
[0054J 1m~w.~ sq¾ ,_t.5£*~•~¾ m ~imMtt1tf:~li~1tf:*~J~sq .xtr Fo*. m~im 
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tt Ll T1J:ct~JJil., fB ~ r~r .llt: J:J£fl~:!:?Jfftr ~ -~Wff q:i; git~, J:it ~'l'fl~ Ll{E~ 
ffl~ITT%~~~~r~~ITT~Wffq=io 
[ 0055 J * $ m sl.:J ~ JJm 17tl :i2E t~1A T - trfi it• tfl PT gf¥ fii1r 3t , ~ it •tfl PT g 1¥fii1r JJ1! q:i 1¥ 
ffl~it•m~ff,~q:J,~it•m~ff~wI~~fi~~fiJ:J£ff-~1J$~1Jm~q:JITTff 
#lo 
[0056] tE-'1'~17tl'f1:~JJmfJtl q:i, J:J£it•tfl PT gf¥{~1r mi PT Ll 'El.ttfB ~P~T: U:ffl:, ~ g 
1¥{iiff (Read-OnlyMemory, fsHfF~ROM) , ~tfl1¥IOC1¥{ii~ (RandomAccessMemory, fsj:,j;JF~ 

RAM) , :¥$i)J{ij!:ffl: ,fl1ilt~i-x~7t:ffl:~~trf!PT ~1¥1~it•tfll'fff st1r JJ1! o 
[ 005 7] * $ TTf S\J ~ 1Jm fJtl :i2E t~ fA J - trfi 7J<. ¥lli tfl ff A_ , '§ ti5 ff {ii ff to~ W ff , i~ ff {ii ff q=! ff 
ffl~it•m~Ft=,~~Wff~wI~~fiit•m~Ft=Ll~fiJ:;£ff-~1J$~]Jm~q:JITTff 
#lo 
[ 005s J :a - '1' ~ 17tl't1: ~ JJm fJtl q:i , J: J£ 71<. tm tfl ff A :i2E PT Ll 'EL ;Jct 11¥ ffi w ~ Ll ». ffi A ffi t±:1 w 
~ ,~q:i, ~1'½ffiw~toJ:;£~WffJ!:tl, i~ffiAffit±:lw~toJ:;£~WffJ!:tlo 
[ 0059 J *~ JJm 17tl q:i ITT Jl ~~ 17tl PT Ll ~ ~ J:;£~ JJm {Jtl ».~ 17tl't1: ~JJm1J :rt q:i Jift:ti J£ ITT ~fJtl , 
*~JJm 17tl i=E.llt~ -P}*;£ 0 

[0060] ~ ~ , * ~~±~ sl.:Jtt* A_ fn J§l. ~ S)j El , J:;£ st*$ TTf S\J ~tl~!!x ~ ff #I pJ Ll ffl Jfil ffl 
ITTit.*I*~~,BITTPTLl~q:itE$'1'ITTit.*Il:,!!x~~~1±$'1'it.*BmfflM 
Sl.:J~Mf J:, BffJpJ Ll ffl it.*IPTtAfiSl.:Jliff1~ul?,*~JJil., JA ITO, PT Lli%BITT1¥{ii1±1¥{ii* 
Iq:i~it-*I*~fi.#H:a~@M~T,PTLlLl~~r.llt~ITT~ff~fim~t±:l!!xfflJ£ 
ITT ff #I, !!x~i% B ff] 7J\. JJIJ tu ft M~'l'~M ~ R!m~ , git~ i% B ff] q:i st$ '1' tl~!!xff #I tu ft 
M $ 'l'~M ~ R4ttl~*~JJil. 0 jz,r¥ , * $ iw ~ p~ tiJ T {:E{PJ t~ ~ ITT {if ftt: to ti: ftt: ta~ 0 

[0061 J Ll 1:1:J£ 1x.~ * $ m st tit:®~ JJm ,wv ITO e. , * ~ m r r~ tu*$ it, xtr * ~~:1:~ ITTtt 
*}~_IT! *iJl, * $if PI Ll~ ~trfi~c:&to5EitofL:i±* $wst~V!Uzr'3, Jiftftst{:EW1tt:&, ~ 
~~~-c:&:itt~, :r?]@'§ 15:a*$wst1:~1PmlEzr'3 0 
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Espacenet 

CN114987721 A Underwater cleaning method and device, electronic equipment and storage medium 

Applicants: UNIV SOUTHERN SCI & TECH 

Inventors: SUN ZHAOHUA,YAN QIUSHl,LIN JIAN,ZHONG SHUQIAO,HUANG JIANLONG 

Classifications: 
IPC 

CPC 

B63C11/34; B63G8/00; B63G8/38; G06N3/04; G06N3/08; G06V10ll64; G06V10ll74; G06V10/82; 

G06V20/05; 

B63C11/34 {CN); B63G8/001 {CN); B63G8/38 (CN); G06N3/08 (CN); G06V10/764 (CN); 
G06V10/774 (CN); G06V10/82 (CN); G06V20/05 (CN}; B63G2008/007 (CN); Y02A20/204 (EP); 

Priorities: CN202210580942A 2022-05-26 

Application: CN202210580942A·2022-·05-26 

Publication: CN114987721A·2022-09-02 

Published as: CN114987721A 

Underwater cleaning method and device, electronic equipment and storage medium 

Abstract 

The invention relates to the technical field of garbage cleaning, in particular to an underwater deaning method and device, 
electronic equipment and a storage medium. According to the undervvater 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 to-be-cleaned position of the underwater garbage in the undervvater environment are 
recognized, and finally the underwater garbage is collected according to the to-be-cleaned position of the undervvater 

garbage in the underwater environment. According to the unde1water cleaning method, garbage type confirmation and to-be­
cleaned position confirmation of the underwater garbage in the target water area can be automatically completed on the 

target water area based on the target recognition model, then cleaning work is completed, the labor cost is liberated, and the 

underwater cleanini;1 treatment efficiency is frniher improved. 
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r 1a iJJ 1K r ilia 1t ill:; 
[0028] pJT:i£001~*~t~:l:J(fflTtlzt@pJT:i£1till:Jai}Jm4N*Ut~1~£ii {tf:*~71( r 00•1§,~,' 

m:I£7Kroo•m~&~s~7K~l'l"1m:I£7Krl:ftl; 
[0029J J=iJTJ£iRJJ1Jn~ffi:tk:fflrimu: s ,t;f-iRJJ1Jt~:ru!}{tJ=iJTJ£1K r oo 1~ 1§ ,~,:ittfrn~, iRJJIJiij 

~*r~:1&12,J,R.MJ£1Kr~:1&1=Em:I£1Krl:ftlq=il'l"J*m~~J1; 
[oo3oJ J=iJTJ£:t:i:1& 45e~t~:t:J(ffl rttzw J=iJTJ£1k r :t:i:t:& 1=EJ=iJTJ£1k r l:f t_l q:i s"J J=iJTJ£ 1~m1af:frJ1, 
5{>f J=iJTJ£1J( r :t:ir:1&:ittfrY5e~ 0 

[0031J PT J&s"J, ttzW21s:aSA s"J-@~nw:1Ju, J=iJrj*7J( r1l1a?J&J1~'ELttfl:ittff, J=iJTJ£flmff 
El3$'1"~~-JfrtJl'l"17Kr1Jrtfj~1tii~m£11pjz, fflr~JJl7Kr$ I§ rn&N*Ll◊ 

[ 0032J ~ - -Ji 00 , 21s: 1:z SA~ mi! fJLl t£1ft T - frfi ~ ~i&: ½ , 'EL ti : 1¥fa~ ff , .n~ ff , J=iJT:i£ 1¥1ii ff 
r¥~~tt•m~ff,M~n~ff~frMJ£tt•m~ff~~~~*zzSAffi--Jf®~nw:~q:iff 
,ii - rmJ=iJT~s"J 1k r 1lfa-Ji1t 0 

[oo33J ~ [9-Jfffi, 2$:a SA ~m!!fJLlt~fft T-frfiit•tJl PI i£1¥1i11t JJJi, J=iJT~1¥1i11t JJJi1¥1ii~ 
~ff,m:I£~ff~n~ff~fr~~~*zzSAffi--Jf®~nw:~q:iff~-~m:I£1'1"1*rm~-Jf 
¥!o 

[0034] ttzt@ 2$: ;:z S}j ~ m!! fJLl S"J 71( r m1a-Ji1! R.Jt ?J&I, ~ ~i&: ½, 1¥1** )9i , ~ d> A~!l□r 
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~ _fui ;i)( * : 
[0035] *a~:imtl$t~!IX*§ N$1Jq=t 'L'Eil.J1tltJaz;JJ1~4.~f§t!HAsJ=iJritftltJai}Jm4N 
~m•m#*~*roo•mg,*®:imtt§~mmm:@~mit*roo•mg*fi~w.m 
jjlj 11Jt jlj 7J( T :l:fr::t:& 81.J :l:_1L:I:,&~;@ 12), R.J=iJrit 7J( T :l:_IL:f'.& fr?Jrit Jj( T lf m q=t 81.J 1~1lie 1irll' ~tittH!i5 
mit*T~t&amit*rlfmq=is1.Jmit~ffl~~I,~mit*T~t&*fi~~o*bt~q=i 
81.J*Tffl~n$~W~r§~mmm:@~§~*~§~~~~§~*~81.J*T~t&*fi 
j:jL:f'.&~;@81.J EmiA 12), R. ~1lie1irllsl.J Em iA, * w ~~ilia I ft, M t&AfJ P¼*, *~:Wt~~ 71( 
Tilresl.J~W:i5C$o 
[oo36J *a:~ sl.J ~t JJ□noo lo 1Jt,si: i:tta Too sl.J ti it* -tm:n'~ tB , -tm'.fr i:tt JJ.. Too sl.J m it* 1t 
11Jt s}j ~ , ~:1mtt* a:~ sl.J #;~TM jlJ 0 

~f1 ~ 1-Jt a.11 
[ oo37J *a:~ sl.J _tit;fo ;~ ~t JJ□ 81.J noo ;¥01Jt ,si: JJ..ta is-Too ~too xt#; ~ vu sl.J ti it* i:tt1t 11Jt 
~~5fO~~Wflr¥,,;q=i: 
[oo38J oo 1J9*a~#;~vut~1AB"111<. T1lranrtvitt¥~~00; 
[oo39J oo 2 J9*a ~#;~vu t~fA s"J yj ~11<. T ffl1anrt1Jitt¥~ ~ oo : 
[0040J 003J9*a~#;~vu1~1AB1.J yj~* Tfflranrtrfitt¥~~oo: 
[ 004 1 J oo 4J9 *a:~#;~ vu 1~1A 81.J .:'h ~ 11<. T fflranrt rfiE t¥~ ~ oo : 
[0042J 005J9*a~#;~vut~fAB"Jyj~1J<. Ti~ranrtrfiEt~~~oo: 
[0043] 006J9*a~#;~VUt~1AEl"l7J<.Tilre~I:tl~~~oo; 
[oo44J 001J9*a~#;~vut~1AB1.J11<.T1l1a~II1t~~oo; 
[0045] 00 8 Jg* a~#;~ vu t~1ABI.J * T ilre~I' Ej:ffi} * m, :tl~~ ~ 00 ; 
[0046] 00 9 Jg* a~#;~ vu t~1ABI.J *· T ilre~I' Ej:pjf}' N tlJ q=t 'L':im i,t~~*~ ~ 00 ; 
[0047] 0010Jg*bt~#;~WH~{AB"J#;~7j( Tfflienr!B"J ~ ~W:~~~oo 0 

~fJ.j_qtMff jj"~ 

[ 0048] T 00 vMffi ti it * a ~ 81.J #;~vu. ?Jrit #;~vu B"J ~ Wu fr ~t 00 q=t ~ t±:1 , ,; q=t § -qt.¥ ti 
ffl~~~~BI.J~%*~ffl~~~~BI.J~#~A~ffl~~~~~~BI.J~#oTOO:imtl~~ffl 
00 ffiit B"J #;~vu£~ f~u tl:B"J , ix ffl rMll*a ~ , W~f3~WM Jg xt* a~ B"J p~ tlJ 0 

[oo49J tt*a~ 81.Jtiit q=i, =ff=f 81.J* x.£~,t-~1t$1'-, $1'-B"J* x.£ W31'-12J, _t, ::kr, 
1J,r, mtt~Wflr¥19~~tt*~, 12),J:, l2J, T, l2J, pg ~Wflr¥19~tt*~o ~o*~te1iitf1Jffi~, 
m=~£fflr~*tt*~filJ9§81.J,W~~wM19m~~~~ffl~m~1t~1r~*rn~m 
rn~B1.Jtt*~fils1.J~;~1r~*rn~mrn~B1.Jtt*~filsl.J$1cf§~*o 
[0050J a*a~ 81.Jtiit*, 1m~wfo¥B1.J £, 1t1; R.JIJnf:trmit, wu~o_t, T, ti, ti, mr, Fo~ 
rn~B1.Jn~~~I~*19~rmoom~BI.Jn~~~I~*·~£J9T~rmit:2Js:a:~~M 
~mit,®~£m~~~~mrns1.J~I~~#~~A~~ks1.Jn~-12J,~~B1.Jn~~m~ 
~ft, ~Jlt~f3~Wflr¥J9xt*a~ s"Jr~ iu o 

[0051J a*iJl~~s"Jt£itq=i .~~*i.;g."~,t-#;~vu", "~®#;~vu", "~~·ti.#;~vtl'', 
"~ vr , "A ,µts:~ Wu" , ~ "~ ® ~ vr ~ 81.J ti it~ t~ ta~ i~ #;~vu~~ vu:ti it s"J A ,µts:t~1iE, ta 
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fig ,:tJf4~~t~ ,8'E113-f:2's:a:~ Bf.J~d>-,t.~)JTh:f}U~7Ff!Ll q=t 01±2's:m~ ~q=t, xt _tj£*i~Bf.J 
7F~tE*5£T--5Et~sf.J ~:f§~ Bf.J~JJTh:1JLl~7Ff!Ll Orm H, ti5£Bf.JA~t~tiE ,g;5f§g ,:tJf4~~*~ 
~m~1=tff~ITT-,t.~$,t.~JJTh:~~1F~q=i~~~ITT~A~~o 
[0052J 2's:a:~ ITTti5£q=i, iw~m~ Bf.J~, ~i::H: !H~~EJlBI.Jr~JE, i&1LidtL~=tiwiP]i~S 
~rxmM,M~tt*~~tt*A~m~~~tt*~~ITTA~~~~m~5E_tJ£i,P]*tE* 
a:~ q=t Bf.JA~13-X ◊!HIJr, Txq=ixtf A1$:w~IBI.J1;f-iH3tT-1~*xtfw~JJ1191ff1=j:J'Jt.ffjz$!j: 
ITT~5E,wgz~ITT~ff~ff~~ffjzmS~OO~SITTm~tt*5£*ffmM£Jm5Eo 
[0053] ~~ A fl'J~1~7J(fBI.Jt~~, A1fJxtlfm~~~*~!l!tJ\1., rmEBfJj( TI ftlfmt~ 
-jg~%, 71<.Jf£:l:fu% 1[~ $ 5t, ~ .rltxtJK±it'5 *ITT~ ft PX7'1 T -1:xt~ o jt,; ~ 1=t1JE/J,1riI :il't, 
~~ITT~~rn$~lfm~rua*.~f71<.lf£~%ITT1[~$1t,ffl~tt*q=i*$:i2E~~~* 
ffl~tJI:~~7j(ffii:JL~JJj t±:171<.ffi, ~;frfifF~~A=;;i}J5_/n[t$xjc, I fFx1$~~ffi1~, 1'1f~ix1*3tT­
mtg, ~.rlt;ttSfflmml+5txP~, ~rm ,iz□1riJ47KT1lra*Jl1±1t~*f¥q=iMtJtAfJ ,t~TT 
Jk r~Nrax1$, P>G7'1~~ A~ ~1~m~lRs1.J l't:iJ ~ o 
[0054J iw~m~sf.J~, -®:t§~tt::t:i2Et¥1=Eiz□rT-~: 
[0055] ,;- 'fr1JE/J,13q)rl}il1!, JJlfBq=t, i:JL:f:&~lratolfm~'IIJ!HE*1:$f:&}!!~f }\_jJ ffl~ IJ'E~~ 
JK±iq=i t¥1=Es1.J ~~±:JL:t&m tB, ~frfi1t~~A=;;iJJ5./nlt$xJc, Iftx1$~~ffi1~, 1l~ix1*3tT­
mtg, ~.rlt;ttSfflmmlxr~; 
[ 0056 J ,; = , ~ 1m !J[i i}J ti[~ mm fJH-~ f ~ 1m !½13: i}J , 1=E tJt. ff ±:JL :1:& 1l rt sf.J ~ st% xt 1l m Jk ±i 
%m=PX = <X 1'5 * , 1=Elf m~ 11J!U ff* Bf.J ttfi q=i ill% i3 I )..JIJ!t~ ~ & : 
[0057] ,;- '7j(±iq=i~1¥1'11.JJJ( Ti:i[~, iffiffi~~ EB~i7K~*ff45l:*, ~ilra~AT-13Z.mt~a 
~*--PX*~ tFJ ,x1$1~ T, rm_ftxtfif7J(~Bf.J~~1ttxt1~iiEo 
[005aJ 2's:a:~ @' tE~d>fu~lRJYil.~tt::tq=i f¥1=EBI.Jtt*l't:iJ ~z- ◊7'1.rlt ,2's:a:~ t~t±:1-trfiJJ( 
Trnia~¥tUz;tt*]l, ~ ~i& ½,fffa~1r mi, 13~~1=[7j( T 1t~*f¥ q=t A½]!!~ Bf.JI 1tx1$◊ 
[0059J Tffi~~~fsftOOft*-wi~~ o 
[oo6oJ ~m~ oo 1, tHm21s:2z~ sf.J*-~ffi~JJTh:f!Llsl.J7k T1lrt~1t, mm f7J( T1lra*I, 
7J<.T1lrt~1t'E11t: 
[0061] w~JS101, ~!IX*§ N*Llq=t ,t.,ITT1t~Jai}Jftt4, 1t~Jai>ht~~ fflf )ai}J7j( Trnia 
*_'ii; 

[0062] f~11i5:2js:2z~t~1f¾Bf.J-®~ift'.e:f;Ll, N*Ll q=t ,t,,, t~Bf.J~iliJifPJ 7J<. Trnra*Jla:J!!sN*Ll 
{§ % ~ Ez. tl41l: 7J<. T ~Nra*JIR ~1§ % ITT iffi m q=t ,t,,, ;tt q=t t~ *Ll 1§ %'E1tt{B T-r~ f ft~ )a i}J m 
4, oo 1~nm m4w, & ~1§ %'E11t1s T-r~ f 1t ~ 11£ ½f§ % , 1t ~Jc *1§ %w o 
[0063] w~Js102, t~tA51t~JaMt~4N*Llffi1~£il 1~**71<. T001~{§ ,~,, 7J<. T001~{§}~,& 
B!R: § ;t;f-7J<.f:~ 131.J 7J<. T lf m: 
[0064] \w~i~~ 131.J ~, t~1~£_§_ 1~19:JlfJj<. T1lra*Jl, :2js:2z~-®~ifw:f}Llq=t, ffi1~£_§_ 1~ EB 
~~$Jl~OO~~*PX1±~N~~$ITT~~ffi-mmP>G,SmM,~Jl<.Trn$*I~f§ 
i)JtlASt ,t~1~£_§_ 1~mtrHl;IJ~JYi1,7J<.Ti:JL~ § :=tiHJJIJ, 37J<. T1lra*Jl~f-=fi}J1iASt ,t~1& 
£_§_ 1~ m ~ m WJ~{t ~ fil1jf:i[:f:& tJR!IX o@mfu~, § 1JFJJ<.±it~ 131.J ~ 1t -jg 1ira § f}F 131.J 7J<.±i, § f?F 7J<. 
±im ~ fm o/G i&Jl ill m ~ EB N *Ll q=t ,t,, ~Ji!:M ~ IE 0 

[0065] w~is103, iffitt § 1;f-iHJJ1J1~~x17J<. Too 1~ 1§ ,~,*ff ~w, iHJJ1J11ttj1J7J<. T±:JL:1:&s1.J ti[ 
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~~~~&*r~~fr*r~m*ITT*ffi~~I: 
[oo66J *as,/j ~®~JJW:fJu *, fr~Ir:z?!( r oo~ f~L~.z:.Ja ,3mtt § tiiHJJIJ1l~x>f7J( r oo 1~ 
ffigillffix~~Wo®~W,s,/jITT£,§~ix~ffl~ffiITT£fflf~7](r00•ffig*ITT~~§ 
~~illff*~ix~ITTAI~~-~.§~ix~ffl~~~~OO-*ITT~~illffix~*~~& 
fflM~~?!(r~~fr?!(r~m*ITT*ffi~~Io 
[0067] tLH@*as,/jt~fjtB"J~®~JJW:WU, § 1JFixJJIJffi~PT~~$1irntffl1f~, 'E1tr1i1B::fp~ 
f~f~,fJH$f:i?.~ft (Convolutional Neural Networks, CNN) ITT§ tiix:JJIJfl~ "~fYOLO 
(You only look once) •r!B"J § tiix:JJ!Jtl~£:J~f SSD (Single Shot Multi Box 
Detector) •rts"J § tiix:JJIJtl~◊;tt* .~f~,fJH$f:i?.~fts"J § tiix:JJIJtl~£~~'E1~~,fx 
#•HA~~oc~~ITT$~~~~~.B£W~~~ITT~~~m~~m,PT~illff~-~ 
>J to::tF~-~ >J, A~*1-iE~ >J ITT f3~n o ;itfrI ftst~~ff~tir'.7J\.~U-i!~~~~ii'i00 •*~U 
79~ ~~ / J\ ~ , ~ )a frik ® /j\~J:.~ ff 7J\.~~ , }A ITO ~JJlili x,f 00 J=, * ~~ B"J ix:JJIJ , Fast R- CNN 
§ tiiR~1J1l~£~~B"J~f~1Rt$f:i?.~ftB"J § tiiRJJIJffi~: ;it*, ~fYOLO.i!B"J § tiiR 
JJIJ tl ~ £ ~ tir ~ f l5ROC 1$f:i?. ~ ft ITT x,f * ix JJIJ ;ifo ~ firPy thon. r! , TI ~~-~~1Rf$ f:i?. ~ ft J§Z 

fflflf~OO-, ~~00~7J\.M~~, 3ftmYIJ!U&~~~B"J~tl!f-$lO:iJ1JftlL&~i11*tl!PT~ ffl [9 

~ti it t1 ill ff teHt: jj_z Jf tl! B"J * 'L' ,f2, "~ oc" Moc~ R rn~ lJJt flj x,f *pfr ~ B"J ~ 0 iz□ * ~ ~ x,f 
*B"J*,t•mfr~~~~-5t*,!J!IJi~~~-:n:fft~t&ilJ!Ui~x,f*o&~~~*~~~$~:iJ1Jf 
11! ofri)l[flf-St, 79 J ftf~&~x,f*,R~ ~~jj_zJftJ!, ~rlt, w~t~ffl~~jj_z*tJ!£:J7J\.~til1t 
ti! (Ground Truth Box ,GTtl!) B"J ll!il:OC, J.}\ rffi'.7J\.Wc,~~:mil:'3t~~ B"J:iJIJftl!*fft~tmYIJ!Ux,f 
*, ~J§-tt1~t$:If1§f3t/J\ftmi&l~11-LB"Ji11Jftl!, f!PPT1~tl::II11§'3t~~ITT icMtmiYlU o~fsso 
• ft B"J § ti ix JJIJ ffl ~ £ frF as t R -CNN. r! £:J YOLO. r! B"J ~ 1iili J:. m1Ht 1~ 2!1. , ft ;it ff f3t im tt 
YOLO, ix:JJIJ~OCimuFast R-CNNo{B£~fSSD.1!ITT § tiix:JJIJtl~x,ff/J\R-tB"J § tiix:JJIJ 
~)(*$1~, izs:::fiUFast R-CNN § tiix:JJIJtl~£:J~f YOLO.i!B"J § tiix:JJIJtl~ITT ~OC, iiSSD 
~ft*fmitJ! (Default Boxes) B"JlHili=f;:JJ\lO%~ft3ci!fr~ >J * § i}J~EOC, ,Q;,_@l~-¥Z91-i& 
I◊ ~Jlt, t§bt fFast R-CNN § tiix:JJIJffi~lO~fSSD.Y!B"J § tiix:JJIJtl~ ,~fYOLO.r! 
B"J § tiix:JJIJffi~A~$'1~B"Jix:JJIJff&, ~st~ff~&~·~,Jf Hf3~~~W~SttJ[~Y-iilrEo ~ 
.r1t, * a: s,/j ~ ® $1791:itnt st~ tw: wu * , m; m ~ f YoLo•ri ITT § ti ix:JJIJ 1l ~ ft 79 * a: s,/j 01 § 
tiix:JJ1Ht~ o 

[ oo6sJ tv IJt s 104, ~ffl 1k r tIO=». fr 11( r ~ :1:~ * ITT 1~f1,1a fir I, x>f 7]( r t1 ~ill ff 41.cffi: o 
[ 0069 J t~ ffl * a: s,/j 1~ fjt st ~ ® ~ JJW: wu , t~ ffl 7J( r oo • 1* }~. , s,/j iim § ti 1k ±i st 7j( r ~ m * 
*r~~m~1s~~J§-,3mtt7](rffi~~IITTmill~,~*rm~~I3Z9J~*r~~m 
~ 1s fir st rft ili:, ~ ff: f x,t * r t1~ ill ff 45(~ o w ~ w. s,/j 01 ~ , mill~ PT~ El3 $ ~ ::f ~ 1s rtJ st 
1k rt~ t½~ 1r. 1JiE ~ tJUilM , iz□ .r1t -i& it 01 mill~ f3~ ~ft 1~ 71( r ilia ~I fr § ti 7j(±i 011k r ~ 
m*~:EJlif,fg~"xit"ffl1t~~3cB"J$ § El3!3t3i)J o~f45(~ § ti1k±is1?krtir~ ,*a:s,lj~ 
®~ JM fJU * * m ifflfmG ~ j'Jl\ IN B"J 1J A~~ 7j( r j:iz ~ ( Wu iz□ 7j(jf£ $ ~:¥4 ";;ffJ 14 t1 ~ w) , Ji!J.A-Jc D 

~~~~*ft3t~;it~*~~~~~ft,;tt*~~~*ft£:J~~~~ft~OOPT~3mM~* 
w~3m, f½* w m ~ ft:mu 71( r t1~ ◊@Wm~, t~ffl 71( r tII~ a1k r ~ m * st 1~ffiia 1:trI, x,t 
?kr~~illff~~'E1m~::f~f~it*tl::IITTA~~JJW:~o 
[ 0070] t~ ffl * R S}j t~fft B"J ~ ® ~ JM {JU , N *Ll * 'L' ffl f x,f 7j( r ilia ~Ii B"J ± NlO ~ i}JN *Ll 
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* ~JE:ittff Well , pJx,m ~ *· T 1~15 *B EI\J ~ ~ 11I1~tfl fJ\1.~»WrE , f3g tiJ$N *Ll 7]( T ilia* B l'I{] J}J 13~ 0 

rm ~-ill, S)j EI\J ~ , 7K T ilia *B PT f~ ffl ~ ~ :r.it 1»!tl rm* , ~PX~~ El\f 11¥ wff , 1-A rm :imtlx~ 11¥ ~ 
*~JEit~~11fc®ff*~ilJl'l":f 11fcwff~ffl1:z3E~NfffiJ q=i 'L', NfffiJq=i 1L':ittrmx-f1~ilJl'l":f ~~11¥® 
ff~ ffl:itt ff 7J\. tfr !itll , 1~ JIJ ~ 1!fi %:t NtlH$ , ;tt q=i %:t N1~1$'EL t!1B ~ r~ r ~~~~a{] ~11i, * 
~JE to i& ¼ ili: ff ti( tii l'l":J E3 t~, )=j t~ , ~t~ 5fO ~ t~, t~ W {§ -~- 121, Ez i& ¼ ili: ff ti( tii t~~ ~ o ~ r ~ 
~ l'l{]:rfr1»!tlrm*, NfffiJ q=i 1L'f3~1iJ$Jl¼l'l":f JJJf3g'E1tt1B ~P~ r: ~ffl~~ ,~fflZH* ,%:l:1»!tlEzt»1W, 
~JE it 1't i1U , $1tt:!it II , ~JE it to j@~ 7J\. ffr ~ o 

[0011] *1:zS)j :imtl$t~!IX* § NfffiJ q=i ,t,,aq fF~Jaz:JJt~+, ~J§t~fflpJr:r£1t~Jaz:JJm4N 
~ffl•m#*~*roo•mg,mw±mtt§~m~m~~mit?Kroo•mgmfftitw,m 
~lj 1~ Jlj 7j( T t_1})& El\f ti :!Jz~ ~ 121, J]zpfrj;t ?KT ti :IJz i=E?Jrit 7]( T ~ m q=i EI\J 1~1l ia 1irB, ~f~f~ ffl 
mit?KT~:1Jz1=tmit?KT~mq=iaqm:r£~ffl~~B,~mit?KT~:!Jz:ittff~~o*1:zS)jq=i 
l'l{]JJ(Tffl~h$~1i]$~-y§~m~m~~§~?K~§M~PX~§~Jj(~a{]JJ(T~:!Jz:ittff 
tit,&~~ aq pifI iA 121, Ez ~ il fa 1ir B sq lim iA , :itt ITU ~PX fl fa I ft , M mJ~ tJ PX* , :itt - iv 1~ ~ 11( 

T ilia l'I{] !itll :'}Jl $. o 

[0072] f~ffl*1:zS)jl'l":f-®~m!!1Jtl, 7j( T1~¥a*B:imtlt~~ ~-Btflffi-at~, ~!IX*§ NffflJq=J 
,t:,, l'I{] 1t ~ la i)J 1§' ~'EL 115: 
[0013] :1mtt~t1:~11X* § N*Ll q=i ,t,a<:r 1t~1az:JJm+, ft~1az:JJt~+t~83-BtBamff q=i~±m 
{§ 0 

[0074] f~ffl*1:zS)j:t~1Jtl'lq-@~m!!1Jtl, 7j( Ttlfa*B:imtl~f1:~-Bt00at~, ;ltq=i£tflffi-f,Jj[ 
ffr1J(oo3t m r1J( T1l1a*B~N*Ll q=i ,L,a<:r q=i ~±m 1§ ◊@JJEffr~, 83 r1=E1J( Tffl1ah1ta{] ~ 
1' iv ~I q=i , £3:00 :I:)] f,Jj[ ff T 7j( ffi zJ:. , [5] Jltf~ 83 -Btf-Jf\-:itt ff q=i ~ :im {§ , 13g 1il$1%: iiEJJ( T ilia* ii~ 
N *Ll q=i 'L' Z l'sJ !tZ!lf l'I{] ~ffl ® {§ M _m, 12), ~ -=f 4'7j( r tlia*ii~ m/!7J( r ilia hit EI\J tlfi)lfm:tlJ 
:ittff O rm~-ill,S)j EI\J~, *1:zS)j -®~m!!o/tlq=i, 7j( T1l1a*il~-Btflffi-~ffl-·~imi=R*~JE, * T 
1l1a*B~-Btf-Jf\-71\.~1Jitrm~@1ta<:r~w 1:z3EIIJII r-BtJ1Je-1:-.a<:r /J\~•t&it•m, 83 /J\~•1& 
it •tJLx-f ~ffl mff n 'EL,~ 83 -Btf-JH a<:r x~ :1m ,,~ * mmittx~ ~ t&: it ;tt 1:z3EIIJ N *Ll q=i 1L', N 
*Ll q=i ,L-~x,trP:tfu:i:J[f§ -~-mff m~uto!itw, ~r rPtfu:i:J[f§ -~- S)j Emf§-~- aq *1m~-BtJ11Hif~1J( T 
1l1a*Bo ~ ttEI\J, 3NfffiJ q=i ,t, IA] *~JEbt3ENfffiJ tl't4a1, :tlJffl IP:l:fu:i:J[El\f ~~, 7)\.~lj IA] 7j( Ttl 
~*B~~-Bt001:z3EN~m%,$t83Br-Btflffi-J:.l'l{]~ffl~~ff~~ffl!itllff~~~a{]N~ 
18 % :itt1i !itll , ~ 7J\. ~IJ it t!'t 4 bt3EJIJ 11( T fl ia *B :=t N ~ Et J1Jf\-:=t N , :itt ITU it~ ffl 'EL :ittff ffr~ 
ffi!itll, i~!!Xitt4, =tftAi~1t o 

[0015J *1:zS)j -®~m!!o/tl q=i, ~fflNJJJlt!'t4it7]( T1l1a*BJA-BtJ1Jf\-NA § 1$1Jd:~, PT 121, 

:imtlNfffiJ ~ i}Jf~:ffl:*:tAff O ;tt q=i, NJJJlm4 pJ 121,~NfffiJ q=i ,t:,,1:z3Erm *a{] NffflJf§ %1'1{] ;tt q=i -
11P Orm ~-ill, S)j EI\J ~, ~ Mf1::ffl:l'I{] ~7j( Tfflia*BhA, £tf,Jf\-,f,~5E TJJJ[to @I 4~1'1{] ~m, NfffiJ ~i)Jfj 

:m: *=rA ff Nm m + , :=t ~ 'EL 1i m ti ta tiJ to tx 1tt: N *Ll Mh w = tfl ti ta tiJ 1:-. , ~ z:JJ r~ :m: 83 ~ :m: , 
1[}/it~tJl, ~ ~¥~~, iz:*tafiJ~tf13?t£iiPX, -®!tZ731icml'l":J'tloc T, ~ z:JJm::ffl:PT 121, iz*T 
-Btf-Jf\-1'1":f f7'J $ E!3 t&J:., 3rm~NJJJl?K Til1a*ii~1J(q=ia,t, llJffl ~:ffl:y~~tii 1tt:it~£1:l¥JJ>l.", ~ 
~~-~1'1{]11( Tilfa*BePiBzNJJJliiAJJ(q=i, ~JJili J ~f1:~l'I{]~ ft:gJim, ~F~~]h tx1tt:N 
*LlJ:., JJ!IJ±mtt:=tNm:tk:fffiH~ u1u 1tt:t¥rt:, ±mtlN*Ll q=i 1L'bt*N*H§ % , x-f ~~~£1::ffl:~tflmff 
~&~N~,12],~ffl~M~:ffl:l'l{]~~~-~!itrffi*h*t!i,~m?KTffl~*BfrJJ(T§ 
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,+, :f§i;----'----, '+--:+. 
tt:1 IJ;c.,JE iA AJJ o 

1112 vr 

[0076] ~~~!?fl 2, t~ ffi:zjs:'£ S}j E[{j -®~JJlli: wtl 'imtl § ti-iQJJIJ1lntLxt1JCF !?fl 1~ f~L~-Jttff ~ 
l!t!., iQJJH~iu11<. r tII:1&s1.JtII:1&~:ru! 12J1z1J<. r t_lL:1& fr7J<. rpf-m q=i s1.J1~r1iiaf:fr1t~mr, ~'EL1t = 

[0077] iv#IS201, i:ij-'fi}~f:iI:l&?J'-~ti-~ITT iJl[tJM&ffi*~A~tilliiRJJIHi:ru!Jttff~f~iJl[t*; 
[ 0078] iv #I S2 0 2 ' & - m~1~ vi [ ;* Fo ' it.~ tilli iQ JJIJ m :ru! Bf.J f:_IL :I& iR JJlj{{t EJfr$ * xt ~tilli iR 
JJIJ ti :ru! )ft ff J!ffi ; 
[0079] iv#IS203, ~JEitf:iI:l;&iQJJIJ11tEJfl-$fr&-¥1::~1~i)l[t*q=t 81.J 1tfttlfl5L, 3f:iz:I;& iRJJIJ?i 
EJfl-$4~]iJl:-=f 5E{l, 1¥ Jt~1~iJl[t*JF1~iLliJl[t*PfBI.J § ti-iRJJIJti:ru! o 
[0080] rm~ iJl s)j Bf.J :x1L ~1~ iJI[ ;* ITT § Bf.J , ~19 T i£tlBI.J Jim?J"~t})11»!UiJI[ ;*, ~~t~3tf:_IL :I& 
~ :ru! iR JJIJ 1{t liifl-$ o t~ ffi 2$: '£ S}j t~1~ 81.J - ® ~ lJlli: wtl , § :ri-iQ JJIJ ti :ru! 81.J i) I [ t*tl ;fj 'EL tr5 : i:ij-w ·~ f:_IL 
:l&?J'-~ti-~ITT iJI[ ;*~ ffi* ~ A~tiili iRJJIJ ti:ru!Jtt ff ~1~ iJI[ ;*, ~-¥1::~1~ iJI[ t*Fo , it -~tilli 
m~m:ru!ITT~:l&~:ru!m~m~-$:jf~~~m~m:ru!Jttffl!ffio~q=i,~~m~m:ru!~ffi~ 
ffiWJi:ru!t:£tltmvl[t*1iiLl, ~ q=i, ffiP15iRJJIJti:ru!t§'BI.J ~Mj *f£tltmvl[t*E[{j oo•iQJJIJti:ru!, m'.f 
ffi iJI[ ;!f-JJ!Ll m S{] ~~T w ~ ffii&:ti-~ ITT ti-m~ ffi*xt !?fl 1~ iQJJIJ m:ru!Jttff :}J] iv i)I[ t*, }A m'.f 4 l?fl 
1~iQJJIJti:ru!Jl~~2$:B{]~1$:~:ru! iRJJIJ1J<. f o rm~itlS}j ITT~ ,~1~iJl[t*ITT § Bf.J ~19 T ~~iit 
1,r~ tilli iR JJIJ m :ru! sf.J t_lL :1& ~ :ru! iQ JJIJ ,m n O ~ - $t~ 1~ vi r f* Fo , ~rm~ it•~ tilli iR JJIJ m :ru! ITT t_lL 
:I&~ :ru! iR JJIJi'tt Eifl-$ ' Ll S}j w% 1Jt 1,t. i) I [ ;* tl ;fj q=t ~ tilli iQ JJIJ. :ru! Ef{j m JJIJ m Eifl-$fr ~ ;ift~ 3t O rm~ 
iJl S}j 81.J ~, fr 1Jt1,t. vi[;* Ef{]tlfi q=i , ~i:£tl - $t~1~ iJl[t*, t~ rm~ xt ~Elli iQ JJIJ m:ru! Jtt1T-{,X£ 
w=r , Ll {5e ti~ tilli iR JJIJ ti :ru! ,mfr r - m~ 1~ vi rt* q=i xt t_lL :1& ~ :ru! ITT iQ JJIJ ~ l!t!. ~ 1! ff a{]* :i=Jiii o ~ 

1~ i}I [ ;* q=i , xt ~ tiili iR JJIJ ti :ru! Jtt ff 1! ffi ± ~ im ti i)a] !if~ Elli iR JJIJ ti :ru! 81.J ~~*Jc P>G , ~ Elli iR JJIJ 
m:ru!sl.J~~ep ~ElliiRJJIJti:ru! pg $~f:f[f:}k~:ru! iRJJIJ11tEJfl-$t§*E1{] pg $~~0 
[0081] rm~itl S}j ITT~, 3f:_1Lf:}k iRJJIJl'ttEJfl-$4~]ij/:-=f 5E m, 1¥ lt~1~i)l[t*Jf1i iLl i)l[t*PfEII.J § 
ti-iQJJIJ ti:ru! , ~ q=i 5E 11I ms{]~= frxt ~tilli iRJJIJ m:ru! a{] pg w ~~*ff ~miJaJ !if Fo, ~tilli iRJJIJ m 
:ru!ITT~:l&~:ru!m~m~$~~mo2is:'fe:.S}jm~ITT-®~JJlli:~q=i,~~m~m:ru!ITT~:l&~:ru! 
iR JJIJ 11t Eifl-$i:ij-~;f,i 5E fr~-~~ IX fa] pg , o/tl :tz□ f:iI :I&~ :ru! iR JJIJ 1'tt Eifl -¥fr 84 % flj 86 % IX fa] pg ~ 
i}J, JJ!IJPJ Ll iA195Ef1i1985% omZl!t!.ffl~, 5E11i~~-~~tJJ~1tB{]11i, m'.f ~-'i'~~iJl[t*~1tf: 
'£ ± 5t 1t B"J f1i o 3 f:iI :I&.~ :ru! iR JJIJ 11t Eifl $4~ ]ij/: -=f 5E f1i , 11J 5E 1ft 1,t iJI [ ;* B ~~ 1~ 5& ~ , !!P PJ 1¥ it 
~1~i)l[t*, ~ q=i, 1¥ Jt~1~iJl[t!f-Fo1~iiJITTf:iI:l;&~:ru! iQJJIJm:ru!!!P § ti-iRJJIJti:ru!, imtl1Jt1,t. i)l[t* 
1~ f lj Ef{j § ti-iR JJIJ ti :ru! i:ij-Jl ~ £ :1J□ ~ Eifl 81.J f:_IL :I&~ :ru! iQ JJIJi{t Eifl-$ o 
[ 0082J ~ ~~ oo 3 , t~ w * '£ S}j sf.J - ® ~ lJlli: wtl , im tt § ti-iR JJIJ m :ru! xt 11<. r oo 1~ f§ ,~,*ff ~ 
l!t!., iRJJHii1J11<. r t_lL:1;&s{]tII:1&~:ru! LlR. * r t_lL:1& fr1J<. rpf-m q=i s"JNf,fiaf:frI, 'EL1t = 

[oo83J iv#ls301, imtt § ti-iRJJIJti:ru!i:ij-JJ<. r oo 1~ f§ ,~, fxxJ~1,t, **ffl fxxJ~1,r.Fos{] 11<. r oo 
1~f§ ,~,1~JIJ$-i' § ti-:itIJ'f-1l!: 
[0084] iv#JS302, i:ij-$~ § ti-:itIJ'f-1l!~vl[t*~ffl* q=t ITT?J'-~ti-l'ttfilJtt1T£R&H:xt; 
[oo85J iv#IS303, Ll:mR&~~ a{]§ ti-:itIJr.1l!xt1~:r&1»1tl § ti-JttffiQJJIJ?J'-~, JF1~00111* 
&~ rffit1st1~ f1iITTiRJJIJ ~~,ti iu11<. r tII:1&s1.JtIIt&~:ru! 0 
[0086] * '£ S}j -@~ lJlli: wtl q=t , ~}=§YOLO.rt ft 79 § ti-iR JJIJ ti:ru! EII.J ti ,ti, •rt O ~ T YOLO. 
its{]§ ti-iRJJIJm:ru!~-frfi~-=ft*&1$t:£fxxJf~B{]xt~ iRJJIJtD5E 1:frPython.itoJl1$:rriJ §, B 
~•~~~~~fxxJ~mzmr!if~JJ<.roo•m~.~JJ<.roo•m~fxxJ~ft,JF~rfxxJ~ftFo 
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ITT*roo•m~ffl~~'l'~~ITT~ffl$~§~iliWfilo~'l'§~mWmmLlffl~'l'ffl~~ 
mffti~: § 11.Kili:?1-fill'l"J q:i ,t,, ,r2,, ~ & , 'rt&LlR.fllB:1t!111Jxt~J=iJr ~El"l~o -tzo~-'l'xt~B"J 
q:i ,t., ~fr - 'l' ~ ~• 5G q:i , IJ!IJ i~ ~ ~• 5t in 'm: -tft 1»rn i~ xtst o ~'l' ~ ~ q:i i~~ $ 'l' § 11.Km w 
filofriJll~*at ,JgT 1f£1{t~'l'xtst~~-'l' § 11.KiliWfil, ~lit, 'fffi~i~$'l' § 11.Kili:?1-fil~i)I[ 
~*~W*q:i B"J:Jt~,rJFl-ifil (Ground Truth Box) mfrll!~&btxt, JArm:5tWG-'l'il!~&-~ 
ITT§~mwm*in'm:ffl~~st,.FoLlll!~&•~ITT§~mwm~*-tft~§~mtrmm:5t 
~, M~ w fl 1* & /J'- rt»1 W: ,~ m ITT § -tJFm wmfH5F: ffi fl 1* & ~ r ffl w ,~ fll l'l<J ix JJIJ t~ ~ , • 
ti1{t iu * T ti :1:& l'l<J ti:1:&~~ , mZ.~ffl¥ , mJJIJi{t iu l'l<J tfr::i&~~ m Ll ¾fl 1* &• ~ ig JJIJ t~ ~ o oo 
~iJlsJ=J B"J¾, ~rYOLO-1!1'1"1 § 11.KixJJIJ1Jt~A~t1~1'1"JmJJIJ~&, [P]S1JE:f-:f~&-·~, # _a 
f3~1ij$!zl~~S1 f;X!.tv"mmL ~lit,* R sJ=J - ® t1Jg 1JtJ&El"J ~~ #tl q:i , J&ffl ~ r YOLO.it B"J § 11.Km 
mm~~7'1*RsJ=JITT§~mmm~omW*RsJ=J-®~~W,§~mmm~fr~*ift~§ 
~mffmm:5t~ITTfPJat,mLlsJ=J~*ift~§~fr*rOO•ffi~q:tITT~fl,mrmffl~*T~ 
:I& fr 7j( T lf m q:t B"J 7j( T 1~ l~ fa fir fl 0 

[0087] ~~~ 004, -t!RW*R S):J l'l"J-®~~ #tl, 7j( Tl~ia9&fl 'E1tJ1iifllrJfxW, -tlzt@7j( Ttfr::I& fr 
7j( T lf t_l q:t 1'1"11~ ilia fir I , xt * T j:fr: :l&m '.fTY)( * , 'EL t!S : 
[0088] wJJJS401, x,f7J( Tilia9&BB"Jmmffm1r~l'.iM, LlNtlJ* Tilia9&B3i)J~1~1l 
iafirB: 
[0089] wJJIS402' 3JIJ~*iliafirfl' NtlJtflrJfxWxt* Ttfr::l&m1riJIU+X; 
[0090J iv JJJS403, i~tflrJfx~tJIU!XilJ l'l"J 7J( T tfr::l&B r tfr::I& 1¥JJ!£9&B, # ~-=p tfr::I& 1¥1N9&B 
:icm xt * T j:fr: :I& ITT Y)( * 0 

[0091] t!RW*RsJ=Jt~fAB"J-®~ifW:#tl, frmlli § t1.KmJJUtJt~x,f7j( r 00 fj.{§ )~,mfr!zl~, 
ix JJIJ f{t jlj 7j( T j:fr: :I& frJj( T lf m q:t B"J 7j( T {~ilia iilBZ Fo ' ep m N tlJ * T ilia 9&f!xt 7j( T j:fr: 
:l&m1rY:3(*o mW*RsJ=Jt~fAl'l"J-®~~#tl, mWJJ( T001&1* }~,, sJ=J fli § 1JFJJ(t~l'l"J7J( Tlfm 
q:i*T~:l&M!zl~&zFo,miM*Tffi~9&BITTmmff*~'ffi*Tffi~9&B3M~*T 
j:fr: :f&pfr !zl ~ fir B"J r11 m: ' Ll if: T xt 7j( T j:fr: :I& mfr Y)( * 0 fffl ~ ill sJ=J ITT¾ ' mm ff* fft m Ll ES $ 'l' 
~ fP1 ~ fAJ 1'1"1 * T IJr~-=t-1iJm ~ mtiim, tz□ lit W:itl'l"J mm ff* fft f3~ irJ$~1{t 7j( T fflia9&B fr § 
11.K 7J(t~ l'l"J 7J( T lf t_l q:i ~JJifi f~ JE, 3Z it , ~ 1-l ~;}!£ITT $ I§ ES & t$ i)J o 
[ 0092] 7j( T 1l ia 9& Bxt j:fr: t,& ITT Y:3( * 7:1'- Jg M 'l'li li\ ' 7:1'- JJIJ ¾ j:fr: :I& B"J tJIUOC to j:fr: :I& B"J 11¥ i1L ES 
T * r :l:fr::f& ~~fij J¥:l:t!!~Ji!£ fr 7j(Jf£, mf3~ 1-'f frgJi m, ¥: t{t:l:_1 W $ ftp1-'ffr% A, ~ lit~ TY)(* 
§~*~ITT*r~:i&,*RsJ=J-®~~Wq=i*fflifll~W~~ITT~Affi*T~:l&CW~*n£ 
ff!H! :¥4 , ;;fJJ :¥4 :l:j}: :I& w) , 1N A A D tt :!:fr: :I& 11¥ J!!s 1t # i~,; 14¥ iE ~ :!:fr: :I& Y)( * 1t , ,; q=i :!:fr: :I& 11¥ J!!s 1t 
~~:1&~*1tz~mLlmiM~iEffi~im,~iEffifflLl~~*T~='&ofr-®~JgJl~ITT~ 
~ ,wu q:i , mm ff* fft ES /\ 'l' ~ fP1 ~ fAJ l'l"J 7j( T &r ~ -=t-1t 1m ~ tfl tii rnz , mfr 7j( T ~ JJiI. i~ 5E , 3Z 
rr1i ,~1-l~~:kEl"J/\ § ES&NtlJ ,@~ff!¥,/\§ ES&NtlJtl'tITT¾1frx,y,z-'l' 1tm~!Mjf-$ai (~~~ 
*mW~~ffl~mill~fAJITT3M!§ES&®~~-'l'~~~ITT~M§ES&o 
[0093] mW*RsJ=J-®~mf!#tl, 7J( TvV¥R~~ftp~~, 1~1Y,~~' m~,J)ffi:EtAww, ~m 
~ffiM~ITT*@m•~*T~:l&*mffffi~~*'MLl~r~:l&ITTmmtt*~BfflftJgll! 
~ 0 ~~ill sJ=J B"J¾, 7j( Tilia9&Bxt:l:1:f&B"Jil~~AAi!£~MflP: ,;- '¾fr* T'tw1JLbt~ 
fa'f J¥S1m Ll ~m § i)JixJJIJ,rJtA, *fflt~{&iflll½1.tvN~f3~iRJJIJtt*, § i)JixJJIJJJ(q=t j:fr::f&f§~~, 
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t1J,l'PJ-8J:flfil~MNfffLl25bJ<. Tilia3&B~iJJNfl1Ll, § ±B1Lff41c~tfU&; ~=, ~§I f1=:7J<.±iq=r7J<. 
T~m~*~~~.m~m~~¥M~~-A,~rl*Tm~3&BfflwITTffl·~~@ITT~ 
~~ffl,¥M~*Tm~3&BITT*Tfffil~&~t&.W~tt~filff~N,Mrro~~~*T~ 
:I:& 13{] ti JJiJ ;'fOfl ll O Ml-'M '~ ffl 7J<. T 1~1l ¥a fir JI ' N *Ll 7J<. T ilia 3& Bxt 7J<. T ti t&.fil ff 41l: * 'E1 
1i1s~r~ r _t;r;t~ths{]Jl~~nmwu 0 

[0094 J ~ ~~ OO s, :t~ ffl *RSA 13{] - ®~ nm wu , i~tJLt~W tJll~jLl 13{] 71<. T tit&.B r tit& t¥ JJY:3& 
JI, # ~-=p ti :I:& t¥ JJY:3&Jl5i;~xt* T ti :I:& 13{] 45l: * , 'E1 tE: 
[0095] wJJJS501, §tJL;f-~-i~t/ll~flj13{]7J<. Ttit&.B rtit&.t¥iv(3&JIITT45l:* D ')ai}J41l:* 
D~~t&.~*tr~~ITT~*ffi,~t&.~*tr~Br~:l:&.t¥iv(3&JI~$; 
[ 0096] iv JJIS50 2 , § ft* w i~ 71<. T ti :!:&~*~ti :f:bt 45l: * tr q=r , ~ I~ 11¥ * w o 

[ 0091J :t~ M * 2z SA t~ 1ft: sq - ®~nm wu , ti :1:&.t¥jp[3&Jt'E11tti :1:&. ft *tr, tit& 41l: * ft , ~ q=r 
ti :f:bt ft* tr~~ 45l:* D O ffii-i.HJ?, S)j 13{] ~ '7J<. T ilia 3&Jlxtti :I:& 13{] 45l: *?J'-~ M 1'tt;f¥ ' 7J\. JJiJ ~ 
ti :1:bt sq W!!X f0 ti :I:& sq 11¥ * o EB r 71<. T ti :I:&~ 4?faJ -'¥Ltm ti JJY: ft71<.IB£ , m f3~ t¥ ft~~,¥ tilf t][ ~ 
$~t¥ft%A,~~~T~*§~*~ITT*T~:l:&.,*lzS)j-®~nm~q=r*fflm~•w~ 
ITT 7JA i~ 71<. T ti :I:& ( wtl ~□ 7J<.IB£ $ m*4, ~ *4 ti :I:&~) t?:. EB ti :I:& t¥ JJY:3&1i sq 45( * □ JJY:J\.ti:tbt ft 
*tr,#M~:l:&.~*tr~~:l:&.~*~~t&.~*tr,~q=r~t&.~*tr~~t&.~*tr~~m~ 
~tt 11¥ * w~~, ft* ffi ffl ~ 11¥ ~ 71<. T ti :I:& o 

[ 0098] ~ ~~ 00 6 , :f~ ffl * R S)j 13{] ~ = 7J 00 ~ nm WU 13{] 7J<. T mia 3&11' 'E1 tE: tl't 4-ti 45( :ti~- 00 
1&**:tl~- iRJJiJ~ll-~,tit&.41l:*m~; 
[oo99J tl't4-ti45(:fl~ffl r ~~* § N *Ll q=r 'L' 13{] 1''1:: ~ Ja i}J tl't4-, ft~ Ja i}J tl't4- ffl-=f Ja M71<. 
Tmiaft~; 
[ o 100 J 001&**m~ ffl -=f :t~ ffl ft~ Ja i}J tl't 4-N *Llt~•tii ftf: ** * T 00 • f1§ }~, , 71<. T 00 f& 
f~U~t& B~ § :fJF 7J<.±i sq 71<. T ~ m ; 
[0101] mJJiJ~ll:tl~ffl-=f~tt § :tJFmJJUmMxtJJ<TOOf&f§}~,filtr~ll, mJJUf~JLlJJ<. Tti 
:I:&~ J;bJ<. Ttit&.ft71<. T~±_lq:i 13q~fliafirB' § t~iRJJIJ:flMfflr xtoo• q=r 13q4o/jf$:fil1riRJJiJ 
7J\.:°R; 
[ 0102] ti :I:& 45(*-~ m T t~ ffl * T ti :I:& ft* T ~ ±_l q=r 13{] 1~ ilia fir JI , xt71<. T ti :I:&* ff 45( 
*o 

[0103J :t~ffl*lzSA sq-®~nmwu, JJ<. Tflia3&Jl~'E1tttlfil~ ,ttfil~EB $'i""'~l'PJ1JIPJ 
13{]7J<. T IJ~$½-=f 1iifiE~:tJUii~, ffl-=f~JYil.* T $ § EB&NfffLl o 

[0104] ~m~oo 7 '*lzS)j-®~nmfJU q=r, 7J<. T1lia3&B 7 40~JJ<.±i1lia~ ~70013{]-$'.)J\. 0 

7J<.±i m ia ~ ½ 7 00 ' 'E1 tE : N *Ll -~ 710 '~ ffl 45( R tl~ 7 20 '-HJ: ffiff 7 30' * T fl ia 3& B 7 40 0 ~ 
q=r, ~ffl4'.S(R-~720ffl r~ltXNfffLl q=r 'L'800a*S{Jt9:JJY:tl't4, ~R§JJ<. Tilia3&Biw A§ 
:fJF JJ<.±i sq 71<. oo ~ T , IPJ N *Ll q=r 'L' 800 a* ft~ 11£ ½ 11§ ~ , ~ ~ I!X ft~ Ja M tl't 4 o rro t~ *Ll -~ 
710, JJ!ljffl-=f~fflt9:mt~4i~71<. Tilia3&Jl 7 401'A-HJ:flfil730t9:J\. § fJFJJ<.±i, ~Rt~fflft~JaM 
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Espacenet 

CN112936313A Water intelligent purification robot based on machine recognition 

Applicants: UNIV GUIZHOU ENGINEERING SCIENCE 

Inventors: YANG YUNGAO,YI CHUANMEl,U XIANGCHUN,PENG ZHUANXIN,TIAN RENYONG,RUAN SHIKANG,GAO 

TONG 

Classi fl cations: 

IPC B25J11/00; E02B15/10; 

CPC B25J11/00 (CN); E02B15/10 (CN}; 

Priorities: CN202110384414A 2021-04-09 

Application: CN2021'10384414A·2021-04-09 

Publication: CN112936313A·2021-06-11 

Published as: CN112936313A 

Water intelligent purification robot based on machine recognition 

Abstract 

The invention discloses a water intelligent purification robot based on machine recognition. The water intelligent purification 

robot comprises a cleaning assembly and an emergency rescue assembly. The cleaning assembly comprises a reinforcing 
frame, I-shaped steel, 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 outer wall 

of the collecting frame, the cross section of the collecting frame is in an L shape, and the drive device is rotationally arranged 
in the center of one side of the outer wall of the rotating frame through a rotating shaft Through the deaning assembly, the 

emergency rescue assembly and a driving assembly, garbage collection and water purification can be achieved at the same 
time, a water body of a water source center is detected through a detection assembly while garbage is collected, the 

detection precision to the water body is guaranteed, the water body detection convenience is improved, an unmanned aerial 
vehicle is carried, and self-help rescue of the water robot is achieved; and through a mechanical arm, the rotating frame, the 

collecting frame and the leakage net, 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. 
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ill 141'1t5;JQ5sr~, I~ffl, Lit*~ ,Jjff'!f'i~, ijjijlxxJ 
~~iJJ~JI, Lit*~~k WJI rJiff~~ITT:>1~~:iiI 
tR<kt, tmlxxJ ~ k WJI rLl~*~stJ~~:liltR<kt, Li~ 
*~ITT tl ~ 00 ~L~ , !½~ i,1J ~JI im :ct t'i $m ~ i,1J W 
JI r JiiE'!f'i ~ ITT J~~ -flJ!tl q:i 'l.'kt a Jffi:ctiliretll 14, 
:e~ffl#~fi~ffl#,m~~~~~Bt~~~~ 
Li~*tO*Jm tt·it, :aLl~*:l:.fE~st ~ Bt, Jffi:cttil:~J!U 
ilif4xt7k~ q:i 'l.'ITT7k 1*:itHf t&iJ!U, {~ilE 7 xt7k 1* 
ITT 1'& 1J!U ti~ , -rR: r'a'J 7 * 1* t& iJ!U ITT ff tit ti , tir tt x 
A.tJl, ~.f.W.*LtJlft A§ M#!z~, im:i1tJlr~¥, Jiff 

< '!f'i~,q~*~to;~lxxJ, m~-rR:r'a'J 7::k~:l:iE~ITTLi~ 
~ *to~*Afflst#!z~5Z!z$ ,-rR:r'a'i#!z~ITT5Z!z$o 
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1. -#~rtJLff iRJJIJ s"J 7Jct ffi f3~1,1tmff A, ~1t1i1tt111tf:~ E'-1ftii 1tf:, ;ttt~1iEfr r = 

J:i!r:r£Jlratii1tf:~tr1iJJQ5./.a~ (1) ,IID!ffl (13) ,47:*~ (6) ,Jiff~~ (8) ,1ffilXXJ (9) ~l&~i)J*ILJ:iJr 
5£437:*~ (6) fftl5Ei&Ir%E$½~ (8) s"JYrmmt%c:)lt,J:iJTJ£1ffiixxJ (9) fftl5Ei&Ir41l:*~ (6) s"JYr 
mmt%c'.)lt, J:iJTJ£41l:*~ (6) ITTt~~oo _¥ulx, J:iJTJ£~Z91*I.li!itt$½$ra$½iJJi&I rnff$½~ (8) s"J 
Yrm-fNU q:t 'L''.)lt, J:ifr5£IID! !]xJ (13) ~i&li ~M ,t., M ,t. J:ifritIID! !]xJ (13) l'l"J -!lfffi fftl 5Ei&li T 
JJQ5./.a~ (1> s"J :>1rmmt%c M1mu'.)lt, 12J, & , 

J:iJritEl1ftii 1tf:~tr1iittJ¥1 (12) ,3cAtJL£ii 1tf:, ifflfJtlG-¥ (7) , ti1~* (15) , ff llttii 1tf:~t&1PW 
tii 1tf:, J:iJritxJ~tJLtii 1tf:i&I rfinff!! (12> s"J pg m'.)lt, J:iJrJ£tJLt1llG-¥ (1> iz:*i&I rJJQ5./.a~ (1> 
s"J Yrmmt%c'.)lt, M-i~J:iJrJ£t:a1~* (15) ?tJJIJ fftl 5Ei&I r IID! !]xJ (13) s"J-fliffiJrmluHm'.)lt o 

2. tH@tx;flJ~*1J:iJrits"J-#~rmff1RJJIJl'l"J1Jct ffif3~1,1,r.mff A, ;ttt~1iEfrr = J=iJrJ£ 
ffllt£ii1tf:~tr1if¥.n~ (2) ,li5E~ (17) ,fl:ittff (16) ~~f1liffi (14) ,J:ifr5£f¥.j:J~ (2) ~i&li~ 
pij,t., pij,t.J:iJTJ£f¥. n~ (2> s"JYrmrm:im.li!itt9!tttiz:*i&I r1JQ5./.a~ (1> s"J :>1rmft£i'ffl:)lt, J:iJrit 
l,g5E~ (17) ~i&li ~M'1~, pij,t.,J:i)TJ£li5E~ (17) 71'-JJIJfftl 5Ei&lir# j:J~ (2) l'l"JYrmft£$:)lt, 
'Ht,t.J:iJTJ£li5E~ (11> s"Jti'.~ffi_¥~ - mix ,J:iJTJ£~pliffi (14) 3fi&r~5E~ (11> s"J:>1rmmt%c 
'.)lt, J:iJTJ£tttmff (16) ITT :Y'rmrm:im.li!itt9!tttiz:*i&I r1JQ5./.a~ (O ITT :Y'rmft£i'ffl:)lt 0 

3 . i1H@ fX;f lJ ~ * 1 J:iJrJ£ l'l"J - # ~ r ifJ1 ff iR JJIJ l'l"J 1J<. l: ffi f3~ 1¥ f,r.iffl ff A , ;tt t~ 1iE fr r : J:iJr it 
t&iY!tltii 1tf:~tr1iPH1JQ1Y!tl*li ,yfy£kft*I~15-;.*Io 

4 . i1H@ fX;flJ ~ * 1 J:iJrJ£ l'l"J - # ~ r ifJ1 ff iR JJIJl'l"J 11<.l: ffi [3~ 1¥1,r.iffl ff A , ;tt t~1iE fr r : J:ifrJ£ 
IID! ffl (13) l'l"J-!lffff:Y'rm q:t 'L''.)lt.li!lu$½$@~Z9Ji&li T Jiff$½~ (8) l'l"J Jrm-fNU q:t 'L''.)lt 0 

5 . i1H@ fX;f lJ ~ * 1 J:iJrJ£ l'l"J - # ~ r ifJ1 ff iR JJIJ l'l"J 1J<. l: ffi f3~ 1¥ f,r.iffl ff A , ;tt t~ 1iE fr r : J:iJr it 
jJQ5./.a~ (1) l'l"J YrmI~$-1NUfftl Ji i&li ~~j:Jffi (3) , H~ j:Jffi (3) 1'11 pg mft£i'fflitti&~'j; ~l!h 
(4) 0 

6 . t!R 1J.s fX;flJ ~ * 1 f1Jrit 1'11 - # ~ r tJL ff ig JJIJ ITT 1J<._t ffi f3~ 1¥1,r.tJL ff A , ;ttt~1iE fr r : J:ifrit 
JJQ5./.a~ Cl) ITTYrmTmi'fflfftl 5Ei&li~437:*ti (5) , ll437:*ffi (5) 1'11 pg ~~i&~:i:1:1&41l:*~o 

7 . t!R 1J.s :fX;flJ ~ * 1 f1Jrit l'l"J - lifi ~ r ifJ1 ff iR JJIJ ITT 1J<._t ffi f3~ i¥fttfl ff A , ;ttt~1iE fr r : J:ifrJ£ 
IID! !]xJ (13) 1'11pgmpij,fmU:l::>Ji'gi)Jitti&~PlVM~(10) , HPIR fJJLl~ (10) l'l"J Jrm-1NU q:t 'L''.)lt [ftl 5Ei& 
I~iz:*~ (11) o 

8 . t!R 1J.s :fX;flJ ~ * 7 J:ifrit l'l"J - lrfi ~ r ifJ1 ff iR JJIJ ITT 1J<._t ffi f3~ 1¥fttfl ff A , ;ttt~1iE fr r : J:ifrit 
iz * ~ (11) 1'11 :Y'H~t ;'1f i}J ~i& ~ :i:1 :l1z 41l: * ixxJ o 

9 . t!R 1J.s :fX;flJ ~ * 1 f1Jr5£ 1'11 - #~rm ff iR JJIJ 1'1"11J<._t ffi f3~ 1¥1,r.tJL ff A , ;ttt~1iE fr r : J:ifrJ£ 
1-¥-n~ (2) ITTti'.~ffi_¥~00;!JCo 

1 o . - lrfi ~ r tfl ff iR JJIJ ITT 71<. _t ffi f3~ 1¥ f,r.tJL ff A , ;tt t~ 1iE fr r , 1~ ffl T t!R W fX;flJ ~ * 1 -9 

q=iff~-~mJ£ITT-#~rmffm~ITT11<._tffl~~1tmffAITT~ffl~$.~ffi= 
s 1 , 3f m -w t:J( :1:1 :i& , ~ Fo .li!i tt r& 1Y!tl £ii 1tf: xt i& Ji~ j;: m ff r& 1Y!tl , 11<. }!1l ~~st , Ja i}J 1, f,t * 

I , xt 71<. ~JJR :itt ff 1¥ f,t ; 
S2,If'l=:-NBti'sJFo ,JttA.§ t&1mlf' ,1J5E~;. .~JEBt1iti~@If¥:ill, ~;-Jt,)Est ,{& 

:,m,1 B ~ Ir, m . 
1J,~ J'.E: P 7-: 3:r. , 

S3 ,EJl5E~NFo, JflJJ~3cAtJL, .li!ittAI Tffl~@I !¥:ill,~~ ~NJJ!Ll.li!ittffifj.* (15) xt 
I 1tlf±Jt:ittfft&iY!tl, t&iY!tljcID!:l:1:i&E!JG~g7J<.Affr; 
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11#~~ 
[ ooo 1 J * 'fe:. ~ ~ r :l:1 :l1z 5lt W tt -:,f: ~Yi ±i , Jl ·1$: Jg~ lrfi ~ r tJl ~ iR JJIJ B"J 71( J: ~ f3~ 1J ft m ~ 
Ao 

.::lt.s§!.-1:±--,1,i 
F':I ffl. rx,1, 

[0002J :l:J}::llz~A~ B ';W~J~;f□ "t.rq=i r"t.s"Jum~J£J¥to/J, E13r~l:t±:l;A, J5x?J\.J[~$t¥, 
liJl~f?J~ti:, ]jff»Ati:;f□t±%ti:, rm~JC~ft ,]jff»A 1,r.,~;1,t;f□t±¾1t5ltW, :tzo:;ff3~-'i};ff5lt 
W , wt¾ 1'§ ~ pf :l:Jt , ~ U!riJ pf :lit~"±. , iR ~ ]jf ~ , 1iffi: :i:;f "±. r "±. i~ ii:~ , 1iffi: :i:JG t± ¾ ;f□ i\'Jr , f:1 :fl}. 5lt W 
wt~ ~tEf:J}: :f:,&m~ 1'1f ~ , Jt :itH:f JC~ ft5ltW , ~ Ja JJ□ ~ ~ W:l:ful!J ffl , §~rum ffl B"J f:f[ :I:,& 5lt 
W 1-f i! ~J:!. ± :l:j :I:][ , 1%1dlffi. :Ii ~f:1. ;f□ ~~ . f:1 :l1z 5ltW ITT § s"J ~JC~ 1,t , ]jf ~ 1,t;f□ ~; ft o 

[0003] § mrxtr § ~7K1$:B"Jtl$a, $~rm~IA3fAfrmfftfl{Z;f045c~ 'X'JTA~B"Jf:f[:llz, 
~~B"141c~x3l$~~f, fs ~/J,~ ITT ±:J}::llz, tH1:JCr!1~iiER.st41(~, §xt7k~m1f:r&1must, 11: 
ttrm~~~mffI!Rf¥,~~7*-f$:fi~~~tt~ff®&~~o 

£l3f.llAJ~ 
[0004] *'fe:. ~ ITT § B"J frT: 3mtti~ratH 1!:f:, 33fJ:tH 1!:f:~ ff .lJitiH!:f: 'pJ ~~f_mxtfPJ st~J_m:l:j}: 
:!1z41(~;f□ *m:UJ1,t, 1=E4JC~f:J}::llzITT fPJ st, 3mtt:r&11J!UtH 1!:f: x,f7j(j)j q=i 'L'ITT * ~mff:r&11J!U, {~iiE 7 
xt 71( ~ ITT :r& $NU ff & , t~ r%1i 7 7J<. ~:r& $NU B"J ~ tJt ti: , t~ tt JCJ'-..tJl , ~ fJil,71( J: tJl ~ A § WJ 13l ~ , 3m 
tttJlf~-¥,JiJF.$½*,4JC~*;f□ iffi~, PT~ t~r%1i 7 A~:i:JL::llzITT4JC~;f□ 1i:7kA_in ITT13l~~:1c$, t~ 
1%1J5f&~s"Jx3l$o 
[ 0005] * R ~ * ffl B"J tt -:,f:jf ~ :tz□ r : ~ lrfi ~ T tJl ~ iH JJIJ ITT 7j(l: ~ 13~ 1J1,r.tJl ~ A , '§ t!S m 
ra£H 1!:f: ~ 3 5FJ:£H 1!:f: , Jifr:i£ ilia £H 1!:f: '§ tJS JJ□ 5S* , IM t~ , 45( ~*, 1iJf. $½*,ii~~~ i}J ~ JI , 
Jifr :r£ 45( ~* um JEW: JI r Jit t½ * s"J Jr~ m ti 5lt , Jifr:r£ r,i ~ um 5E W: JI r 41( ~*ITT Jr~ mt~ 5lt , 
Jifr:i£ 45( ~* B"J ~i lit TIIT _¥ L)Jft , Jifr:i£!½16: i}J 3&Jl3mn$½ $@$½ i)JW:JI r 1iJF. $½*ITT Jr~~ tu q=i 'L' 5lt , 
Jifr:i£I ~ t~ ~ i9: JI~ M ~ 'M ~ Jifr:i£I ~ t~ B"J ~ ftlffi um JE i9: JI r JJ□ 5S ~ B"J Jr ~i!It~ M 191U 5lt , 
~R, 
[ooo6J JiJr:i£31f£H 1!:f:'§tt1ilnff!l ,JCAiffL£H 1!:f: ,tJlf~-¥, t~1l~, 1f .lJi£H 1!:f:~1&1NU£H 1!:f:, Jifr 
3£JC)'-..tJl£H 1!:f:W:JI r1ilnff!IB"J pq ~5lt, Jifr:r£tJlf~-¥iz:3&i9:JI TJJD5s~B"J Jr~i!I£~5lt, M~ 
Jifr3£ffi1~~* JJIJ um ;E W:JI TI~ ffl B"J ~ ftlffi Jr~ Jyf $ n 0 

[0001] m~:ffITT, J1Jr:r£1r1Ji£H 1!:f:'§1t1-¥ n~ ,f.15Etk:, mm~~i~r,Hw, J1fr:r£1¥ n~~W: 
JI ~M ~ , M ~ Jifr:i£ 1¥ n ~ ITT Jr~ Jyf $ 3mtt!l!J It iz * i9: JI r :JJ□ 5S ~ B"J Jr~ Jt£ $ 5lt , p)y;i£f,g 
5E±J!:~W:Jl~M~, M~J1fr:r£tiJEtk:JtJJ1J um 5EW:JI f;q. n~s"J Jr~Jt£-'l'f!15lt, ~~Jifr:r£f.1JE 
tk:B"J~ii!tTIIT _¥~ - :ft§ )Jft, Jifr:i£~1'fl TIIT 3f W:rf.15Etk:tfuJHii!2£~5lt, Jifr:r£ttm~B"J Jr~Tm $ 
3mtt!l!Jltiz3&i9:JI TJJD5s~B"J Jr~n£$5lt 0 

[0008] 5tt~:ffs"J, pjy;£1fr1NUtH 1!:f:'§t§"PH1JOiiJ!U3&JI' rfr£k&~JI~ ,g,;-~;3&JI 0 

[0009] 5tt~:ff ITT, Jifr:i£I~ fflsq~ftlffiJHi q=t ,t,5(t3mn$½ $@$½i)Ji9:JI T JiJF.$½~B"J Jr~~191u 
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q=i1L,~o 

[0010J :itt-:W st, J=iJTJ£to5s~st >1rfilTm-tm-11J!u lm 5Ei&lr. lPt! nm, _a~ nm at~ filn£-tm 

W(W~~ ~¥filo 
[0011J :itt-:WB{J, J=iJTJ£to5s~st >1rfilTm-tmlm kwlr.~45(*ffi, _a45(*ffist ~ fil~i&~ti 
W.45(*~0 
[0012] :itt-:Wst, p)T:i£IM tRlEit ~ filM'0!Ut)J¥-gi)Jtfxi&~P~ tM~, RP~ tLl~:l:fil>7rfil-'0!U q=i 

,t.,~lm 5Ei&lr.~'iz3&w o 
[0013J :itt-:Wst, J=iJTJ£iz3&wat >1rfili-giJJ~w~t1W.45(*1XXJ 0 

[0014J :itt-:Wst, J=iJTJ£1¥ nm-stt~~oo ¥ ¥-rn'il ~ 0 
[0015J - fqi~f tJLH i~JJU st 1J(_t fi ~~ 1¥fttJLH A, 1i ffl 7 t~W if,£liJ~ * 1 -9 q:i {E ~ - J~ 

MJ£8{]-#~fmHffi~B{J*_tfi~~~mffAB{J~ffl~~.~ffl: 
[0016] :WJJJ- ':ffifJL~t~t1W.' ~Foimrl~1Pltl£H 1tt: xti&5E~~Jtt1T~1PlU' *mi~~st' }a 

iJJ1¥1,t.3&1f., xt1K1m:itt:ff 1¥1,t o 

[0017] :WJJI= ,I 1t-0tS1i'sJFo ,:ittA § ~1fi11Jf, 11JJE~;., ~~S11f.:J:~jg§J i1¢i!l, Et!.;.ft 

~s,t, ~1PlU~1!f~No 
[0018] :WJJJ- , tiJfl5E~t~Fo, 3fl]J)(xAtJL, :imrlAI -=Ff:m;g§J i1¢i!l, 19:~ ~NJJ!Ll:imrlt~1~ 
~ xt I ftJf m:itt:ff~ 1PlU, ~ 1PlUA M t1W.E!Jt *~ 7J(A ff! 0 
[ oo 19 J :W JJI [[I , jg §I i1¢ i!1 Fo , xt ~~to :tl:itt3&1r.:itt :ff~ f11i to MHf=t o 

[0020J ~_tJ=iJr:i£, El3f%:ffl7 _t:i£tt*~~'*itS,ljs1~J5:iiXJ:~~: 
[ 0021] * it S,lj q:i , :imrl 1~ 16 £ii 1tf= ' El SfJ:tH 1tf= ~ 1T .!Jitii 1tf= , pJ ~ ~ J~xt ~ s,t ~J,WJ1 w. 45( * ;fO 
1Kmi 1¥1,t, fr45(*t1W.B{J ~st, :imrl~il1lu£H 1tt: xtJJ(~ q:i ,t.,s11k ~:itt:ff~iPlu, 1:W-:iiE 7 xt1k ~s1 
~ 1PlU ffi & , j~ ~ 7 7j( ~~ 1PlU 81 {fjJJHi. , tit~xAm, ~f~7J(_t ifJLff A § WJ sf~~, :imrl ifJU#lG-¥ ' 
JifE $½ ~, 45(*~;fo ~ ixxJ , PT~ t~ ~ 7 :x M t1w.s145(* to~ 1kA 1n at ti tixJ: ¥, 1~ ~ tJ:~ 8{J ~::z 
¥0 

~11 ~ 1-Jt llfl 
[0022J 00119*itS,ljs11im~rt1T>~OO; 
[ 0023] 00 2 79 * it S,lj 81 \,, ~ 00 ; 
[0024] 00 319*it S,lj %E$½~81 1'r ~00; 

[ 0025] 00 4 79 * it S,lj ~ jJ ffl 81 iL ~ 00 ; 
[ 0026 J 00 519 * it S,lj 81 11J!U tJ\1. 00 : 
[ 0021J 00619 * it S,lj Ei11JfHJ\1. 00 : 
[ 0028 J 00 719 * it S,lj ti :itt ff Ei111J!U tJ\1. 00 ; 
[ 0029 J 00 s 19 * it S,lj fJffi ixxJ 8{J 11J!U tJ\1. 00 : 
[ 003 o J 00 919 * it S,lj tJL :mlG-¥ 81 11J!U tJ\1. 00 : 
[ 0031] 00 10 79 * it S,lj 81 fflJ fJ\1. 00 0 

[0032J oo q=it1f-ic = 1-1Jo51E~: 2,n nm-; 3, ~nm; 4, ~ ~rth; 5 ,45(*ffi; 6 ,45(*~; 7 ,mtff\G 
-¥ : 8 , JifE $½ ~ : 9 , ~ ixxJ : 1 o , r~ tLl ~ : 11 , iz 3& w : 12 , 111 fJ ffl : 1 3 , IM tRl : 14 , ~ rii ffi : 1 5 , 1~ 1& 
~; 16,M:Jttff; 17 ,fiJE~o 
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~ 17+'~M!D:f~ 
[oo33J 1g T 1'£2Js:'£S)j 13{] § 13{], tt*1f~:&..tt,e£JJQ1i~s}j a,~ r~eit~too:&..'-!f::iifff1Ju, x,t * lZ S)j Jtt ff Jtt ~ iv vHffi m S)j O g 3 ~fff~ ' .tlt~ ?Jrtl 5£ 13{] A 1$: '-!I:: Mff 1Jufx. ffl ~ fff~ lf * lZ S)j ' * T­
ffl r P~ 5E 2Js: 1z S)j o 

[oo34J '-!f::~1Ju~, ~ ~~001iU0010 = ~;ftr~rtJl~iRJ}1J13q 7Jct ~~~1t1,ttJl~ J\., 'ELtt1ifa 
£ii 1tf=1=J;g5J!dii 1tf=, 1ii'a£ii 1tf='ELttJJQ5£~1 ,IM tlxJ13,Y5l:*~6, JJJF.$½~8 ,1,1~9 ~~~i}J*ll, 
Y)(*~6ml5EwI r1»itt~s13qJrmmti~, ~~9ml 5EwI rY)(*~613q Jrmmti~, Y1l:* 
~613{JtittrnL¥L~, ~[3)~jJ*Jlimrl$½$ra$½Mwir15fF.n~8Bq Jrm~fg!ijq=t 'L'~, IM tlxJ13~ 
wI lfm,t., m,t. IM t1xJ1313q~i1mml k wI r1JQsI~1 sq Jrmmtim fNij~, ~:&.., :g5JJ/Jii 1tt= 
'ELtttiiJJffll 2 ,3cAtJl£ii 1tf:, tflr:JtlG-¥ 7, 1~1~* 15, ff .lJi£ii 1tf: 1=Jt&:1»!ij£J3.1tf:, x}\.Vl£ii 1tf=wll r 
~7Jffll2Bq pg m~, tJl;J::JtlG-¥7ix*WI r1JQ5Ji~lE1q Jrmmti~, M'1"ffi119.* 15]tf}lj ml JEW 
JI r IM tlxJ 1313q ~ film Jrm J]Hw~ , imrlJJQ 5£ ~ 1 , PT~ 1:~Hiflf 7J ~ 2 sq ffl JE , T-¾ !El 7-JJJj ~ j:j}: 
w. ~ * )f~~ , ~ iJ:tz± 11:m qi 13q l'J:iJ ~ 'imrlY)( * ~6 'JjfF. n ~8 ;¥Oil~ 9 , pJ ~ '-!J;; fYt', r,§J ;}~ sq 71( 00 j:j}: 
W. JJj ~to* q=t , t~ r,§J J j:j}: W. sq Y5l: * ;}~ $ , imrl IM tlxJ 13 , pJ ~ t~ r,§J JJj ~j:J}: W. sq li 5E tL :iJlt3c, 

F ± ~e tiJ mt:;; ' imrltJl tftlG-¥ 7 , pJ ~ '-!J;; fYt', r,§J ~i 13q AM j:j}: w. JJj ~ , ~ * tJHljJ m 71( * ITT 5f5/: WJ ' im rl 
1~119.* 15 , pJ ~ '-!f;;fYt',x,f I ft PF ±_l 13q ,tt m:itt1T** , tJHl}J {t ffl **ff '-!I:: P~ 'tw Gt sq 3#1J 5E 0 

[0035] '-!J::~1Jtl =, ~R~~ 001iiJ0010: ff ~£ii 1tf:'E1ttf¥ jJ~2 ,;f£tk:l:~l 7, =tt:ltt~l6£J~lm 00 
14, 1¥ n~2~wI lfm,t., m,t.1¥ n~2sq Jrm1mtw1mrltJttix*wI rJJ05£~1sq Jrmm:, 
$~ ,;j;,g5E~l 7~15tilfW3'1", M'1"lik:l:~17?J\.JJIJml5Ewllr1¥7J~2B{JJrmff£tw~, fjJ:,t. 
l~5E~l 7B{Jtii¼oo ¥.-!R- mix, ~pli 0014:ffi5trli5E~l 713{J Jrm:ii1£1~, =tt:ltt~l6B{JJrm 
Tm $imrl!l!Jtt~ * wI r 1]Q 5£~ 1 sq Jrmff£ $ ~, t& i»!Utii 1tf='ELttPH)]Q1JlU*ll, 1f 1£kN*I1=J 
15-~;*I,IMt1xJ13ITT~fliffiJrmq=t,t,~1mrlt½tmniJJwir15fF.tt~sITTJrm~tuq=i,t,~, 
nQ s£ ~ 1 ITT Jr m rm tw ~ tu ml 5E w I lf ~ n ffi 3 , ii~ n ffi 3 ITT pg mm:, tw * w lf 11r ~ 1m 4 , no 5£ 
~lB{J JrmJmtmml 5EwlllfY1l:*ffi5, HY'.5(*$§56{] pg m~wlf:l:J}:W.y'.5(*~, IMtlxJ1313{J pg m 
pijf9!ijj:)Jnri}JiJxi5tlfp~ *Ll~lO, HP~*Ll~lOITT Jrm~,wiu q=t 'L'~ml 5Ewlllf ix*'g 11, ix*'g 
11 13q Jr m nt iJJ ~ w lf tJ}: w. Y'.5( * ~ , 1¥ n ~ 2 sq ti ilG oo ¥.-¥ rnIJ )!Jc O 1mu m * ~ 16 , PT ~ '-!I:: :i=Jl r,§J 
;}~ 13q ff~~~ i}J , {~ iiEtJl ~ A sq ff i}J {fJJ!Hi. , im M ttt 5E ~ 1 7 , PT~ pf¥d~bj( q=t sq ff _lJj:pJ3. jJ , im M 
~Pii 0014, pJ ~:ltt~:±vpiff£1f .lJj:pJ3.JJ, ifil:up~ *Ll~lO;rOix*'gl 1, PT ~i~:l:J}:W.y)(*~:lttffix 
*ml 5E, {~iiEPT~fa~f¥jc;ITT7J(q=t :l:J}:W. o 

[oo36J '-!f::iifff Wu - , ~ ~~oo 1iuoo 10 = ~;fir~rm~mf}1Jsq 7J(J: ~~~1t1ttJL~ J\., 1im T t~ 
~ tx:tlJ ~ * 1 -9 q=i 11:~~ rm sq~ ;fir~ rtJl~ iRJ}1J 13q 7J(J: ~ ~~ 1Jf,ttJL~ Asq 1i ffl1ftt, 'El.tt = 

w l!t ~ , :ff tJL Itt t~ j:J}: w., MI Fo 1m Mr& i»!ij tii 1tf= x>f w 5E ~ jg: :lttff :r& 1»!ij , 71( mi $1 ~ s,t , 1a i}J 1J1,t* 
JI, x,f7J(~:lttff 1Jf,t, :±vl!t=,Ift~ .§tStl'sJFo ,:ittA§ t&:1Milf, 3#1J5E~;, T-JESt1f.ti~@J 
/$':ill, ~;JEJEst, t&:1»!t~~~Et, :±vl!J- ,iiftl5E~EtFo, flJJ13cAtJl, imrlAI -=f-fm~@J/$' 
m, 19:lr ~EtITTUimrlffi119.* 15x1I 1tPF:tl:lttff:r&~»!ij, :r&~»!ijjcMtJ}:W.~*m7kA~, wl!t[[I, 
~ @I J¥ :iiIFo , x,t ~ 11& tom **I* ff :r& 11~ to ttHP o 

[0037] 1tfflst, :fftJllttt:!UJ}:W. ,imM# jJ~2fOjJQ5£~1, x,fw ~Jtt1Tix*, M!Foi~=tt:ltt~ 
161aM, wM# n~2tonQ5£~1::rfwiEn, 1mtt~iJJ*I, wiJJJJJF.n~sJJJF.tt, re1~Y'.5(*~6 
to 1,ffi ~ g '-!I:: fYt', r,§J ;}~ 13q 71( 00 j:j}: w. 4)( * , imrl Y)( * ffi 5 to ix* 'g 11 _t sq j:j}: w. Y'.5( * ~ Jtt ff {ii ff , Ml 
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~ Natl'sJFo ,:ittA§ iftt!f;E:f ,11J5E~; ,T-JEst 1i=t~jg@JJ$:Jft, ~;ftJESt ,iftilJW~=&~N, 
11m 5E ~ N Fo , ;ti $32 A tJl , 3m rl A I ::Ffm jg@] J$: Jll , 19: ~ ~ N IJ1Ll 3m rl ti~~ 15 xt I fF ;E:f m :itt 
ff ift 11Jrn , ift 11J!tk ~ :ti :1& gx * m 71( A in , ±mu: tfl rJ!!G-=¥, xt *~:ti :1& tom * A in m ff t1J, M , jg @J 
wmFo, xt~ ~1m4tottm~16mffift11~tott=tP, i~tfl~A r7KFo, ffl~N~::fftfl, m~A § 

ff lR JJIJ :i:1 :I&" 41iAl:i:1 :I& , # 12J, ~ 5EJ;;IJ1$ ~ ~N ~ !f.Jffi fl§~ , llm fjJJl~ J~ 5tN , ~ l'! fl§~ ffl~ , 
* S)j tJl ~ A T--l3} 5tN, iL ep ;ti -JJ!J.32 AtJl, f¥ JllI 11: A in 1f ffl ~N~45<: @J 3cAVl, iE ,m, 'tw at 

r , tJl ~Afr :i:1 :I& 45<: 1~ Fo jg@] f¥ Jft , 3 tJl ~ A1zJffili ~A 1$: ;fR:i:1 :I& , 3c 1! 45<: * s,t , gx *~A in 
m7J,S1, iLePI&!RMtJlrJ!!G-=¥7, xt § tJFJtt1Tt}!UIX, #;fl-JJ!J.3cAVl, J$:jftI 11:Ain1iffl~N~4J<:@J 
3cAiffl, 1±45<:*rll~ q:i, ~S1ift11J!tlJJ(Jm, x,J-7J(Jm~&.7Jd=}X, t9:-JJ5t3ci'5~, 3c~1,t$1¥it~fiI4m 
)ft ff 71( mi 1¥1,t 0 

[ 0038] 12), _t 12 jg* 1z S)j B"J tl 1:t ~ Jilli 'Wu ITO 8 , * T- ffl 12), p~ *Ll * 1z S)j , }L fr* 1z S)j B"J ;ffl t!fl to 
JJRIJ1Llz:.-pg Jikft B"1 f:E1PJ 11tr& "~IPJ ~~toe!J.m~, :1:1J$~151=E:;$:1z S)j B"115F:1? m~z:.-pg o 
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Espacenet 

CN214996404U Novel swimming pool cleaning and rescuing device 

Applicants: UNIV DALIAN JIAOTONG 

Inventors: SHAN YANG,ZHANG TENG,U YUANCHENG 

Classifications: 
IPC B63C9/00; E04H4/00; E04H4/14; E04H4/16; 

Priorities: CN202121470797U 2021-06-30 

Application: CN20212·1470797U·2021-06-30 

Publication: CN214996404U·2021--12-03 

Published as: CN214996404U 

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 sealin~i shell, 

semi-hidden rescue handrails are fixedly connected to the two sides of the main body device sealing shell, an exhaust port is 
formed in one side of the top end of the main body device sealing shell, and a rescue alarm is fixedly installed 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 solar charging panel is fixedly mounted in the middle of the top end of the main body 

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

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

reminded to rescue the drowning person. 
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1. ~#ffi~tttmmta$YJ~*I, ~it:==t w*IWt-t5trn co , Jt*~1iEftr: J=ifeJ£:==t w* 
Jl>£it&rn (1) BI.JW3100U:l:5J[f!J5E~tl~¥-~i~$1~~-¥ (2) ,pfrJ£:±W*JIW!-t&rn (1) ]Jnfr/m 
sl.J~11J!U3fi&~t=IF~ D (3) , p)TJ£:==t W*ll>£M&rn (1) J,mfliffisl.J Jj~1mU[f!J 5E iz*~Sf1~1ft~~ 
(4) , J=ifrJ£:±W*JIWM&r~ (1) r,mft/mBI.J q=i-tf11[f!J 5Eiz*~:k~B ~~fE~tk (5) , J=ifeJ£:==t1,$:*JIW 
i-t&r~ (1) pg ~BI.Jn£$[f!J 5E~tl~iz*n£g;'[ (6) , J=ifeJ£iz*n£g;'[ (6) sl.J Tm$ [f!J 5E~tl~:1:1:I& 
Y'.S(tf,l3~ (7) ,pJrJ£:l:1:l&Y'.S(tr3~ (7) E11.JJ,m$[f!J5Ei9:Jlln'1fia~1,$: (8) ,p)TJ£tlta~W (8) BI.J]Jn$ 
[f!JJEiz*~JxU~31 (9) ,J=ifeii:==tw*I*t-ttrn co :®~:sttttt c12) s1.J~fr1m3fi&~wwt~rt::itt 
7J<. D (10) o 

2 . i1z w ~RlU ~ * 1 p)Tj£ BI.J ~ # ffi ~ t,Jdm tl ta $1 tt*I , Jt*~ 1iE ft T : p)Tj£ ± W*ll w i-t 
5trn co n£ftims1.J~fmU3fi&~$~tB11<. □ c11> o 

3. i1z w ~RlU ~ * 1 pfrJ£BI.J ~ #ffi ~ tf]dmttta $1~*]1 , Jt*~1iE ft T : p)TJ£:==t W*I* i-t 
5trn co n£frlmsl.J ~~fmu[f!J 5E~!t~:stt#tt c12) 0 

4 . i1z W ~RlU ~ * 1 p)Tj£ BI.J ~ # ffi ~ tt tm tl ta $1 tt*I , Jt*~ 1iE ft r : p)Tj£ ± W*ll W i-t 
5trn co pg ~B1.Jr,m:im[f!J 5E~1t~ta1R c13) 0 

5. i1zW~RlLl~*lpfrJ£sl.J~#ffi~ti]dmttta$1~*Jl, Jt*~1iEftr: M'l"?frJ£¥-~i~$1 
~~-¥ (2) sl.J pg $:l:5J3fi&~ imti'!I o 

6 . i1z w ~RlU ~ * 1 p)Tj£ BI.J ~ # ffi ~ tt tm tl ta $1 tt*I , Jt*~ 1iE ft T : p)Tj£ ± W*ll w i-t 
5trn co ~itID'Jtim c101> lo~m c102> , J=ifeJ£ID'Jtim c101) sl.J pg 11J!U[f!J JE~tt~~m c102) o 
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.::ltE2..-l:±--,l,i 
!=:I .ffl. 1X"I' 
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J1Z _t TirLfil:ils:A, ~1-$ fl£, 3cf!:izs:fU fmJJj st -~fflie X)[:;~L 

~ffli.fi~pg~ 
[ooo3J *~ mffi~ st§ stfrrt~1jt-l!fiffi~1,Jctm1i1e$Jz11k*I, ~M~--1.:l£1f~tt*q:i 
miliITT~~ITT~~ffl~Fifb:A:$~~mJE~11kITT-~JJJ~,3flifr~#~~~~WITT~mZ 
--1. oo fil :lls * , xJ[-$ f 1£ , x rt :izs:J u fmJJj st-~ 1l1e ~1 ~ sq i'J:iJ ~ o 
[ooo4J J9~JJJl_t:l£ §ITT,*~ fflffi~t~fjt~□~1i*1J~: -;f!fiffi~1,jcfth1lYe$Jl11k*I, ~ 
trS ± w*I * i-t ?'r 7G ' Jifrit ± w *I* i-t ?'r 7G sq M f~U :t)J @'I JE ~ti~¥-~i M*!t 11ktt-¥ ' Jifrit 
::=t w*I* t-t :9rn Tmfloo ITT-,f9!U:ff-i& ~~l:'=C □ , JiJrit::=t w*I* t-t ?'r n IJiflim sq yj-fmu u1u 5E ii: 
* ~ $111kW t~ ~ , JiJrit ± w*I * i-t ?'r n Tm film sq q:i $@'15E ii:*~ :k. ~B 13~ -JE ~ fR , pJr:l£± w 
*_m * t-t ?'r n pg~ sq H£ i'ffl@'I 5E ~ti~ ii: *n£~ , J=iJrJ£ ii: *n£~ sq rm i'ffl@'I k ~ ti~ :1:1~ 41l: AA 
:g , JiJritt1~ 41l: AA :g sq JJI i'ffl@'I k -i&I ~1lYe ~w , JiJrit 1i Ye ~w sq JJI i'ffl@'I k ii:*~ )xi. trn , Jifr 
it± w*Illi'i-t:JrnJZt~Jt~;t;!sq-ftiffl:ffi&~ 1:nw t\s!:rt::ltbK D 0 

[ooosJ 111=: J9*~ m ffi~ sq-;f!fifJtmtt*1f~, JiJrit::=t w*IWt-tJr;tn£fl/msq-fmU:ff-i&~ 
$~ili1k □ o 

[0006] 1tJ9*~fflffi~sq-;frpf}t;l&nz*7J~, pfr:l£± w*IWi-tJr;tn£Y/mSq yj-fY!U@'I 5E 
~ti~Jt~t±o 
[0001] 1tJ9*~mffi~sq-;f!fifJtmtt*1f~,JiJrit::=tw*_mwt-tJr;tpg~sqJJii'fflu1u5E~ 
ti~t!H&o 
[ ooosJ 111=: J9 *~ m ffi ~ sq-t!fi fJtmtt* 1J~ , m ~ JiJrit ¥-~i M$i 11ktt-¥ ITT pg i'ffl :t?J :ff-i& ~ 
ifil~ 0 

[ooo9J 111=: J9 *~ m ffi ~ ITT-1!fi fJtm tt*1f ~ , JiJrit::=t ~*_m w t-t ?'r ;t ~ 1tiw ti~ lo~ 
~, JiJrit!Wti~st pg 19!Uu1u 5E~ti~~~ o 

[ 001 0] £J :EJ)l ~tt* :t§ bt , *~ ffl ffi ~ITT~ _'ful xi~~ : *I f3t 1i$tE/J\ ~ :1:1 :I:,&, #YJK ~ 1'5 ~ W 
-~~ u»_ AfU F &b pg $ ITT ttit!t ~ q:t , xt Jaj $ 7j( )Pi ;Jti: qf-~il YB sq 1t m , [Pj at fr t,k tm q:t 1tz ~□ 
~Affl*,*I~~~~SA•*~*,MW~ili¥**li~ili¥-~M~11ktt-¥filfr~11k, 
t~ M ii:~ A ff! xtt~ 11<.A ff! fil1f $i 11k o 

~11~t~a)=] 
[0011J oo 1J9*~ mffi~S{Jiat1J~~oo; 
[0012] oo 2J9*~ mffi~ sq ::=t w*IWt-t:9rn pg i'ffliat1J~,ii oo; 
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[ 0013] 00 3 79 *~ ffl ffi :'t! 81.J ± wlUIW i-t Jr nta :ttJ 7F ~ 00 0 
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[ oo 1 s J T w ~:tf ta it*~ ffl ffi :'t! ~ JM 1Jtl q:i ITT pft oo , xt * ~ ffl ffi :'t! ~ JM 1Jtl q:i sf.J tt * 1f ~mfr 
1i r! , :idl :l:ii!Ji it , iffi: ~ , p]T ti it 81.J ~ JM fJtlfj( ix~*~ ffl W'JT :1t! ~ $ :½\. ~ JM 1Jtl , rm~~~$ ITT 
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[0016] m~ I~ 001 -3, *~ ffl ffi:@ t~fft 7 ~ lirffi:@ 1,j(tfu1~te$j/:~9&jl, 'EL tt ± W9&Jl3£ i-t 
Jr n 1 , :==t w*I* i-t Jrn 1 sf.J m f!JJU :t)J u1r15EJ£:J:i~ ~ Ai~5Ji~~-=¥ 2, :==t w*I* i-t Jr n 1 rm 
}lfflITT~f!JJU3fi&~t:!F~ D 3, ± w*IWi-tJrn1Jmi1ms1.J yj~f!JJUu1tl JEic9&~5f51:~Wt!i~4, :±1$: 
*IWi-tJrn1 rmftwsf.J q=ifmu1t1 kiz*~*~s~~1E~:tffi.5, :==t1,1s:*11Wi-tJrn1 pg ~s1.Jn£tmu1t1 
5E J!::J:i~ iz 9& n£~ 6 , iz 9&!i£ ~ 6 ITT rm$ u1tl 5E J!::J:i~ :l:J}: ~ Y:§l: AA~ 7 , :i:y ~ Y:§l: AA ~7 81.J rm$ u1tl JE 
W:I ~ rnta~ws , 1ita ~ws sf.J rm tm u1r15E iz * ~ Jxt. )3m9, :==t 1,1s:*11* i-t Jr n 1 JZ1 ~ xt1Jtt 12 
13q~ftlffl3fi&~ fnw i[!:itfilJJ( D 10 o 

[0017] fftmITT, ± W9&JIWi-tJrnln£!i/m81.J~f!JJU3fi&~ $,t.tB 7}( D 11, 'lf:f9&Jl:ittfr~Fo 
ITT tB 1}(I 1t o 

[001sJ 1Jtms1.J, :==t w*IWi-tJrn1n£i!mITT yj~f1JJUu1t15EJ£:J:i~3z:Jt:t112, 1ittt1~*11 ey 
~JJmttx tJti 12:itt fr~* l0 u1tl 5E I ft o 

[0019] fftmITT, :==t w*JIWi-tJr~ 1 pg ~sf.Jrm tmu1r15EJ£1i~13:tffi.13, 13:tffi.13ey 12A ~:tf~fm:5J\. 
81.J :l:J}: ~Jtt fr ~Ji 13 , ~ t¥'if: f R Pru 9 )f0 m ta ~W8 xt :l:J}: ~ Jtt 1T Y5l: ~ )f01i fl 0 

[ 0020] fftm ITT , m ,t. ~Ai~ )f)l 1~~-=¥ 2 81.J pg $ :1:5] * i& ~ ~ ffl , ,ff: f 1B~ 7}(w ffl-=¥ _;tHi ~Ai~ 
)f5(~~-=p2o 
[0021J fftmsf.J, :==t w*JIWi-tJr~ 1 'E11t1Wiim 101lo~m 102, !Wiim 101 sf.J pg f!JJU u1r15EJ£ 
ti~~ m 102,iw-mm101 EB ~i}§ffl tLl AA,~ m 10 2~ Z. :J:m tLlAA , 1i 1~ ± W9&J!Wi-t Jrn 1 Jl ~ 
iw ii·ti., *at rsJ :==t w*I* M Jrn 1 tfila1k q:i ~ w ~ -'=t ii 0 

[0022J Jlw1tmat ,2Js:~fflffi:Jt!~wffi:'t!t,Jctm1itet3<:~*11, 3~@1Ll1kq:it'5~tmz:,Fo, 
i~ F s ~~ {y$-~~5¥$ ~ iLl 1'5 ~w n, tu ffl ~ ff )JR fl , .rlt at pg $ 81.J R Pru 9 4? F ± sln A 81.J 1{& jJ , tE 
1 J, :'t! :i:ir: ~, #t* w t'5 ~w -~~ 11& AiLl F s pg tm sf.J tt1m ixxJ q:i , xt JaJ tm 1k mt~ m 1f ~ ,t. rnte sf.J 
1tffl, ~Fo~tt=mtt1J!tixxJttim, 1iflF±Bf.J:l:J}:~~:tfi? § i)JY1l:AA:ittA:i:Y~Y1l:AA~7, tttJtic 
AAITT~1m*~ttFSn£tmmfr*tB.~.r1ttt~.~1JJ$~~,t.~1mmmfr~~~ffiITTrn~ffl 
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Full-water-layer intelligent cleaning robot and deaning 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 robot body (1), a suppo1ting unit (2) installed on the robot body (1), power units (3) installed on 
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water bottom, and can quickly and efficiently perform water body deaning work. 
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ffr:3/tm (441) t§xtJEiJJsf.J I½iRiJJ£il 1tt:, 12J_&fflr ~ J1Jr:i£3tffeJ'i'L 5t c2) t§~=ttsf.J*(J] tt~~a:tiJ 
(442) 0 

8. ~ ~* ffl :fXllJ ~ * 1 ~7 ff:~ J~}i)T:i£Sf.J ~l](m ffi f3gfl1a:tflff A ITT 1lia1frt, 'El.t!5: 
Sl. ,f!Jf!JE'iliafFitiR±:g!t& § t${f:~oo*, )&1$;f§}St'. Sf.J ilia£il 1tt: (4) :#idtfrJ=iJT:i£3tffeJ'i'L 

5c (2) _t,3ti~J=i)r:i£$~1a£111tt: (4) ~fflffA:±1$: (1) _tsq~~tlTiiHffi. (113) ~~ti: 
S 2 . xt p}y :i£ f}l ff}\_± 1$: ( 1) sq '7. W tE Jtt fr ;j,_&jlJ!U, :ff p}y :i£ f}l ff A± 1$: ( 1) sq '7. w ,t~Ui JE ~ 

*JJ!U, tAfrff#fS3: 
S3. TT JapJr:i£~~:ttrnHffi. (113) LITTNtiJTT:k (1131) , :#i~J=i)r:i£~7J(mffiagffl1afflff A 

m~~fflSITTI~ffiA,~m:i£~7](mffi~m~mffAmIH§JE'~B~W~~~§,~ 
Jt!f1$:f;J\lmJ\.]J(q:t: Jtq:r, J=iJT:i£I f'FffiA'El.t!5: 7J(±:gltifilt&t~Al□ 'gif1!ifilt&ffiA: 

S4. J=i)r:i£~7J(m ffif3gfl1a:tflff A~r }i}T:i£fflff }\_± 1$: (1) sq~ NJ'i'Ljc (13) § ±TT ~il 

9 . :t!R ffl :tXllJ ~ * 8 ?Jr :i£ ITT il 151f 1t , Jt tf 1iE fr T , ff #I S4 q:r , p)T:i£ ~ 7j( m ffi f3g fl ia m ff 
A~ T }i}T:i£ffl ff A± 1$: ( 1) sq ~ N J'i'L 5t ( 13) § ±TT~ il ¥6 sq ff #I q:r , :t!R ffl iH JJIJ t±:\ sq § f$ Jtl: 
fr~W*~:#mfflm:i£§~ITT~W*~~*~JE'fflSITTJEfr~~~frffl~~it,'El.ffi: 

S41. **?Jr:i£ § t$ITT § t$W001~: 
S42. i~?Jr:i£ § t$W001~ITT'W~-=ftJt&ni}~:i1JJt:J'$:#Jtl:frOO-~*~Ll"±.M § t$W-=t"OO: 
S43. i~*~ § f$W-=t"OO sqRGBOO~*JJIJ!J:½f{'..79LABs3¥Jt~~~HSis~-~, :#i~BPiB 

7J\. ;sq f:t?Jm f'j:::79ggistf1iE{!l: Jtq:r, i~*~ § f$W-=t"OO Sf.JRGBOO ~$½1t19LABB~t~~st, 
i~ RGB&P!s ~i's]$~~ jlj XYZ&Pis ~ fa] , ~ § WtEXYZ&P!s ~i's]$~~ jlj LAB&Pis ~ fa] ; 

S44. i~ J=iJT:i£&P!stf1iE11i$tu A fm$t~M i)I[ fff-sq fflff$ :5J :n\.~-~, 1~ ilJ*~ JiJT:i£ § t$Sq 
1~W7J\.~ta*, mfflJ=ifr:i£i~W7J\.~fa*~JEt§SSqJEfr~.~tAfrilia1tlt: Jtq:r, }i)T;;t:f)lff 

$ :5J *~t~~frim$tsq iJilflf-Mli\ q:r ~iL T ~~~t~wsq BP!stf1iE11it□*~~i~W7J\.~ta 
*~fa] sqa~tt: 

J=ifr:i£:f)lff$ :5J71\.~ffi~79SVM:n\.~ff, ;ltjm;tl12J_ r iv#JiJllflf-~1~ ,'El.tt: 
so 1 . **?JT:i£ § t$ sq § f$W 001~ tzJ ~ i)I[ flf-*l□ ~IJ!fi:i\*, :Jf 7J\. JJIJ 19 JiJT:i£ i)I[ flf-*t□ J=i)r:i£ ilJ!tl 

1,J\*~{t JJ□f$~; 

so 2 . llJ ffl ?lT :i£ i)II ;ff-* & Jtt$ ~ :# * ffl M 11¥ ~ rt xt ?fr :i£ SVM71\. ~ ff Jtl: fr~~~ 1Jt ,f!Jfl JE' 
RB Ft~ ffl ~ q:r sq d~ -µj ~~tog t~ iEJ ~ ~~ , ffl r i~fr 1tHl ~ fa]~ ti: 7G PT 7J\. sq J=ifr:i£ i)II ;ff-* q:r 
sq~ffimiMJ=ifr:i£RBFt~ iEJ~c89cttilJ r,§Jttsqtf1iE~ i'sJ1tM~tEPT 7J\.: 

SO3. mffl~f}t,f!Jf!JE'Sq p}T:i£RBFt~ ru~sq d~ -vJ ~~f□g:f~ ffi~~~, lLlfflJ=ifr:i£i)llflf-*& 
;lt,r$~ xt p)T:i£ SVM*~ff Jtl:fr i)II ;ff-, ~ Fo l!J ffl p)T:i£ ilJ!tl-i:i\ * ilJ!tl-i3\?lT:i£ SVM71\. ~ff ITT 7]\. ~ta* sq 
t$ ltE-¥ , ii□* JiJT :i£ t$ ltE-¥ ii )E ~ * JJ!IJ ~ M JiJT :i£ s VM :n\. ~ ff sq i)I I flf-"±. M JiJT :i£ffl ff$ :5J * ~ ffi 
~, N JJ!lj~~tAfrff #JSOl ~ff#JSO31f.~J=ilT:i£f$ltE-¥iiJE~*o 

10 . :t!R ffl :fXllJ ~ * 9 p)T:i£ ITT ffl ia1f 1t , ;tt tf 1iE fr T , ff #I S4 q:r , J=i)r:i£ ~ 7j(~ ffi f3g il 15 m ff 
A~ T p)T :i£ f}l ff A± 1,-$: ( 1) ITT ~ N J'i'L 7G (13) § ±TT~ ilia sq ff #I q:t , :ff }i)T :i£ ~ 7j( m ffi f3g il 
1a m ff A :J'A fr 7j( r 'g i!l!ifil :r& 11=: 1t , mu 'El. 1i = 

SOOl. ~!IXJ=ifr:i£~NJ'i'L5t (13) **sq§ f$WOO~: 
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S002. :5txtJ1Jrj£ § t;f-!fo/J001~filfr~Wrmtt)VfOpif=P*Jd:ll; 
S003. xtJu:llFoB"JJiJrj£ § t;f-!fo/JOO 1~m1T ~'i:!k ~~~KJd::£1, 1~JU1rJ~OO%, ~~p)T;i£1rf~OO * ~ ~t 3g!fo/J >'r %1$ tr ti, ~ j]IJ ~ ~ J9 iwt~Ju:ll st tio&; ~ * , JifiJ£ ~1Km ~ f3~ 1t 1e :tll ~ Aili 

ttmMOO 1~B"J 1rJ~, ~1~ ?Jrillir& B"J wm:s"J q:r 'L'~ ~R.1ffifflt m, :H~T p)Tj£ q:r 'L'~7tP?Jr:i£1ffeB 
~ m s"J ~ ~ fil fr w m:illi rft o 
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11#~~ 
[0001] * R ~ 1±1; LH~rtrtJlH A ~lli±i' :itJtJ±J; R. - 1!fi~7j(}z ~ 13~ flratJlH }-...R. ilra1Jr! 0 

.::ltE2..-l:±--,l,i 
!=:I .ffl. JX/l'-

[0002] ~~I~13{]filj£1z~, 1J(W1'5*fi~iJI.1zF:m, rm A {f]x,f?J(14:}9i;13"]~*x.ft:::fWT 
1~~ o fs ~Ail~rans1nt7, H ffiffix1t~fU11JU1:Jrn{]1lra;}~~, -®1[~1J(±iAflx1tfU 
~ox Jt ~ 0 :f¾ JJ(±iPF m rn r-ff.JtJt~e r xA 11-L ~ ~ ~ , ]!xt lj, ~ stm fr 1lW f*p• , ~ ~ 1z ~ 
ik$~jjUx,' ~OfriJJtiEffi § ~~~~~ffl{*p• 0 ~.lit, Jj(JzflW~ § t~mJJtl:fr7j(±i~t1f18{] ±~ 
I{t~-0 
[ooo3J § mr, ~ pg 1J(±i13{]1l13rm~~~*±i~P~mfr1l13, At74mt71f1nt1J:, I 1t;J!.1x 
F £ , 3cr!~ st~:}~ flW O x1r 3f JJJuj(±i, IJ!Ll rm~ A I~7j( ij~Jtl: fr ft~~ 1~ ffl tJtj}f-J{}, {t ~ 

xi&~ ._I {t;~:m:Hm~i~~~ o.lltlJ~, EB rft1j(±iq:tf¥ft1j(ffi ._7j(q=i ._7j(J1£:::ffPJ{irJl:t)J~ 
:::f [Pj f¥J3f " :::f [Pj ~ ~ 13{] 1'5 *1m , Jtt rm im M fij. 13{] AI 11ff_l# :::f 13~ ~ f Ll ~ ffi 13\J fl w ~1 ~ 0 

[ 0004] tt x,f _tj£ 'tl i)L , J~ ft rpffi _till ili J~ 7 - ® Jtt ff 7j( 14: fl ra 13\J iffl HA ' {B ~ ~ tJl HA 
Ji~§ ::ttt:::f ~lP@.fflJa5!3~ ,1xf'f~¾,)J)G1~5ES{]{:E~, ~fflm!E/J'-o 

£l3j)pg~ 

[ 0005] * R S}j 13{] § 13{] ft T 1~1;}¾ - ;fqi ~ 7j(Jz ~ 13~ il ra tJl HAR f~·ra1Ji! , M 11( ~ ffl mm /j'> 

13{] i'PJ ~~L 

[0006] 19~J~_t:i£1z ~ § 13{], *1t ~ 1~1;}¾- ;fqi~JJ<.)z ~f'f~flratJlH A, ~1'5: tJlH A± 
w, ~~ftJ=iJrittJLH A::tw_t13{]Jtit(-"ifI.x, ~~ftJ=iJr:r£3t71(-"ifI.5G_tl3{]iJJf7• 5G, ~&-t!firn 
rat.ti 1tt:; 
[0001J 1£-~ 1f.1f IPJ , J=iJr:i;t 3t11(J'j'l 5t 13{] _t "F W319!U 71\. JJIJ i&I ~tttttfl ttJ , J=iJr:i£ ilia £ii 1tf: PT i& 
~S{]~m:i£Jt71(•5Gff-OOS{]m~ttttm~PTm~~S{]a*; 
[ooosJ 1£-11( f 1f IPJ , J=ifr:i£i)J fl J'j'i. 5G ft?Jr:i£Jt7J(J'j'l 5t13{] lckiM 11JlU7J\. JJIJ W:I, ffl r ~i)JJ=iJr:i£ 
tJlH A:=t f11:ft ~ 1r. 1J rPJ to;~ 11( f 1f rPJ 5t$ iJJ o 
[0009] t!R 1/i5 * R ~ 13{]-~ 7Jffi, J=i]r:i£ ttttm ttJ ~ 1'5: M x,f ~ IJ] 'i'?t JJIJ IT tJlH A:=t 14: _t 
"FrJ300S{]fflKffra{]Jt*~~,~mJ£3t*~~mMa*S{]fflmm#; 
[0010] 4ij:'i'J=iJr:i£3t71(~$}L_t PTt!fffiP:f:-fui&I~&-~J=iJr:i£1~mtii {tf:; 
[0011J rB-J=iJr:i£3t7J(~$fL13{]-lt&1JIPJ, ft?Jr:i£3t71(~$}L_t~Jui&I~$~5Efirtl"I; 
[0012] J=iJr:i£1~mtii 1tt:~1t = ffl r ~ J=iJr:i£3t7l(~$fL:-tEIKWcira{]P5(ifa:tt:im, W:IftJ=iJr:i£P5( 
ira*WS{]~~#,lj,R.~5Ea*ftm:i£P5(ifa*:im_tHfflr~J£mJ£m~m#S{]~5Ea 
ti$; 
[0013] J=ifr:i£p~ fir ftf:~ J=i]r:i£P5(ifatl$PT t!f ffiP :f:fuati, ffl T p~ *Ll J=i]r:i£P5(if ati $ ~ J=iJr:i£ 3z: 
* ~ $fL 13{] a:tifir Io 
[0014J ttR11i5*1zs}j 13{]-'i'1Jffi, J=iJr:i£Jt*•x~1t = :=t f11:a:ttftt:, lj,R.i&IftJ=iJr:i£:=twa 
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ti1ttt§xt,;i;J;f'f9!UBI.J3t~tl!~; 
[0015J J:iJritz;JJ-JJ -'¥L 51:idltfrJ:iJrit3t~tl!~J21 ~J:iJrit:=t ~j!Ji1tf:s"J-19!U; 
[ 0016] pJrittttttJUiJ B"J 3tffe ~ $)L [g! 5E jz #& fr?Jrit3t ~m~ BI.J _tr Wf@U 0 

[0017] ifLH@21s:a~ s"J-,f-1:fffi, pJrittJLff A:=t ~~t!: !WJJ(B-@;, i&BfrJ=iJrit!WJJ(B-@; pg Bf.J pg 
B3t~, ~R.izs'&frJ:iJritpg BJt~_tBI.J~N-'¥L51:; 
[ oo 18 J J:iJrit 3tffe-'¥L 5G s"J :=t tis:~ ti 1tt~ i& fr J:iJrit 1W Jkfflfr EII.J >1H1J!U , J=iJrit3tffe-'¥L 51: s"J 3t ~ti!~ 
fr?Jrit!W JJ( flfr BI.J t§ xt W3 flJ!U ~ fri&B o 

[0019J ifLH@21s:1z ~ s1-,t-1:foo, J:iJrit!W 7j(fflfr~1i = ffi tis:, W:B frJ=iJritffi ~-fl1ms1mr ~, 1& 
Bfrmitffitis:~-~Hmf~~mit~N-'¥L5c,mit~-JJ-'¥L5t~mitm~m#B1.J~~~w 
,t,R; 
[0020] pfiitffi ~;f□p)ritfilT ~:l:)J*ffl~~ S!E£fJ:tJ &! fffij}VG; 

[ oo 21] J:iJr it pg B 3t ~ 19 q:i ~ BI.J ffi tJ( tis: ; 
[0022J 1£-J=iJrit pg B3t~B"J !fm rPJ , frJ=iJrit pg B3t~B"J 19!u~_t_ i&B ~M ,f-3f □ [_1JJ ~; 

[0023] ¥B p)rit pg B3t~ E!"J !fm rPJ , pJrit3f □ [_lJJ ~ 7]\. jJlj ~ pfiit pg B3t~ Bf.J ~$ tm~a H rPJ t§ 1f 
3:ilrs"J1:f!AJM1$; 
[0024J J:iJrit pg BJt~_t_ifi&B ~3t~£il 1tf:, HJ=iJrJ£3t~£il 1tf:~ J=iJrit3f □ [_lJJ~t§x,f mZBI.J fr 
J=iJritpg B3t~BI.Jfi!m$W:B; 
[ 0025] pfiit ~ ~ti ffi ,t)i_t_ i&B ~ ffl f 1~ *Ll pfiit ~ 7j(m ffi 13~ ilie iffL ff A la 1¥ 81 N *Ll 3f ~' 
$,f-~~tifi/m □, ~R.fflft&ilJWJ:iJrit!WJJ<.flfrE=(W·ti.B'.J~E=(W·ri.t}jlJlU~ o 

[0026] ifLHJis 21s:1z ~ s"J-,t-1:foo, J:iJrit~ N-'¥L 5t~1i = • J=t tIL:=tt1z, mtm, izs'&frJ=iJritffl'ttJL 
_tBI.J~~t~,®.~, rE~J1x.,1*NR.1lffi.Nf'½~ff, ~1~; 
[0021J J=iJrit11!tml□J:iJrit~~~1~~i9:BfrJ=iJritpg B3t~B"J3t~£il 1tf= _tf~U, HJ:iJrit~~t~ 
f~~~ J:iJrit!WJJ(KrtB"JfilJ ~;t§~~i&B; 
[0028J J=iJritffl'ttJL J"rJ~z;JJJ:iJrit~~t~f~~ § EB $ifz;JJ; 

[0029J J:iJritPE~J1x, J=ifi;;,tq*flrR.tlili& 1'½~ff [Q! 5E3t~frJ:iJrit pg B3t~B"J 3t~£il 1tf: _t V!U, 
Hmit~•tt,mit~NR.tliliN~~ff~mit!WJJ(B-@;Bf.J~~~ffi,t)iffl~i&B; 
[ 0030] J:iJrit-'¥L h iffL ± ,tlz ~ 115 : m f ~ *Ll pfiit ~Jkm ffi 13~ ffliaifJL ff A tftAT § ,t;F i,g JJIJ ;f□fflia 
~~BI.J§~m~m~,fflfN~mit~*mffi~ffl~mffAfr~PTm~§~tJ(~r§:=t~ 
fr fflie f'F ~ E!"J § EB 1* ~ if~ ±J( ; 

[0031J J=iJrit~iJ![Q! 5E3t~1=EJ=iJrit3t~£il 1tt:BI.Jr flJ!U, iiJ:iJrit~1J!19PTJE~ ~1J!; 
[ 0032J J:iJr it~ 1m * m frJ:iJrit iw 7j(flfr pg ~ J!.jz PB f3~ ~ ,tkm fr 1E ~ ~ ~ :1m:ttJ:iJr it~~ ti w 
,tk_t_ s"J ~ ~ti film □ ~ ti Jr ffl11A ~ o 

[ 0033 J ttR 1Ti5 * 1z ~ a"J- 'i" 1:r w , J=ifi it m 1a £il 1tt= Jt: ~ 1IY f* , 7]\. JJIJ 19 * w 1i 1e #& B , 7j( q:t m it 
s'&B ' ffl f i-t If! 7J<.ti BI.J ffi - 7J<.n£ffl1e s'&B ' ~ R. ffl f 3f JJY Jj(ti~ ~:li't E!"J ffi =7j(jf£ 1i1e s'&B; 
[0034 J J:iJritJJ( ffi fflies'&B ~ 1t: ffi -* ~, ~ J=iJritffi - *~A□ ;t§ ~ti B"J ffi -4t* ~ , ~ 
mit*tis:ili □ ffl~~BI.J~*#&B,~R.W:Bfmit*~_tmf~mitJtffe-'¥L5tffl~~BI.Jffi 

-tttttatiJ; 
[oo3sJ J=iJrit4t*s'&BPTrrttfrJ:iJrit3tffe-'¥L5t_t .~~i&B f:l:fuffi_t_; 
[oo36J J:iJritJJ( q:i fflies'&B ~ 1t: ffi =* ~, ~ J=iJritffi =*~A□ ;t§ ~ti B"J ffi-1~f'5ilt, ~ 
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m~ffi-~8~ffl~mITTffi=~*ff,~&wBfm~*1,1s:kmf~m~x*•~ffl~m 
ITT ffi = tt • ta ti9 ; 
[0037] pfi~ffi-1ii8~ ~ J=i]r~ffi=*1$:A D z.JaJwB ~tt~~; 
[ 0038] pfi~ffi-1ii 8 ~ Jl~ ~ d>-1'~ E~ , H 1=EJ=ifi~ffi-1itf~ ~ 1'11.J $ 7:1\. ~ ~$ ~ E~ pg j:Jii 
JE~t~tt~; 
[0039] p)r~ffi-7j(Jt£tita9&B~t!S: ffi-*1$:, ~pJr;izEffi-*1$:AD t§~tix~fffi!4L ~ 
m~x~ff~ffl~mITTffi=~8~,~m~m=~8~ffl~mITT~~~h,~&wBfm 
~*1$:kfflf~m:izEx*$xffl~mITTm-tt•~~; 
[0040] pJr~x~ff fi!it~ p)r:i;tffi - *Wt§~ti B"J {irBzJa] wB ~ tt~ ~; 
[0041] J=ifi~ ~ ~%1J h J:iJr~ffi = 1iit'5 ~t§ ~ti 1'11.J {irB wB ~ ffl f ~ J:iJr:izE ffi = 1~t~ ~t§ ~ 
im 81.J ,!flj h TT □ ; 
[0042J J=ifi~~~i1Jh*ffl11~mi~mz~s!f!-·ti.;f;x-f Jj~1J mi*LlJvZ; 
[0043] J=iJr~ffi=7J(Jt£tita9&B~tlf: PTt§li~ili:~JZt~ BI.JtJIUIXI 1ttflPf:ff$Bl'l"J ffr~ 
m,mf~~m~~~I*$ffrmBffr~mffl~~MITT~Mm#,~&mf~m~x 
* $ ~t§ ~ti ITT ffi ll9 tt•tati9 o 

[ 0044] 79 ~Jflil. L~R S}j § ITT ' * a: S}j t~ {~ - lrfi * m mr ~ ~ 7j(~ ~ 13~ tit! f}lff A B"J tita1:f 
t~,~t!S: 
[0045] Sl. Eftlk$~ta{t_\[k!Kj:i& § t,if,{3:*iw*, :i&*t§@B"Jtitatil 1tt:#~9&fr?Jr~x* 
•~k,#ffim~m~m#~mffA±1$:kITT~~moo*~~m; 
[0046] s2. xt J=iJr~iflff A± 1$:ITT~lli'·ti.Jtl:frtt1P!tl, :fi J:iJr~tJlff A± 1$:ITT~lli'·ti.t~ H:~* 
J7!U, tftAfzv~IS3: 
[0047] S3. TT JaJ=iJr~~~tiffitffe.kl'l"J~fffiJTT~, #i%-J:ilr~~7j(~~13~ffltatllff A tJJ¥k:~ 

ffl@ITTI*mn:,~m~~*~~~ffi~iflffAmBH§k~~~m~~~§,ffi~~1$: 
f~JJY:A*q:i; ~q:i, J=ilr~Iitfjtn;~;J=lf: JJ(±iJNtt1in:lPff:il'tifilttfjtn;; 
[0048] S4. p)r~~*~~l3~titatllff A~f pJr~mff A±1$:S"J~~-x § ±TTJiffita 0 

[ 0049 J t!R i@:zjs: a: S}j 131.J-,t. 1:f 00 , iv ~I S4 q:i , J=ilr~ ~ 7j( ~ ~ 13~ ti ta iffl ff}~~ f J=ifi~iffl ff A 
±1$:ITT~~-~§±TTJiffi~ITTzvgq=i,*fflm~lliITT§~Jtl:fr8W*~**i@m~§~ 
81.J 8W 7]\. ~ta* Eftl kt§@ B"J ~ :ff ~&1A1rfflta {t _\[k , ~ tlf: 
[0050] S41 . **?Jr~§ ,t,if,131.J § ,t,if,WOO 11; 
[oos1J S42. i%-J=ilr~ § ,t,if,W001tITTw~-=f-1Jt&~}~tt~w#Jtl::ff 001t7J\.~J~JvZ § ,t,if,W~ 
00; 
[0052J s43. i%-*,t. § ,t,if,1m~oo l'l"JRGB001t7J\.~IJ~1t:19LABs~mM~Hsrs~mM, #i%­
B9i s *; 81.J f :i:)J m {t n BP! st~ 1iE 111 : ~ q:i , i%-*,t. § ,r,if,W~ 00 81.J RG B 00 'ft$½ {t:19 LAB s ~tjt 
Mat ,i%-RGBggis~l'aJ$½¥k:iiJXYZB9!B~l'aJ ,Z.Fo-P}tEXYZggis~l'aJ$½¥k:iiJLABB9!B~l'aJ: 
[0053] S44. i%-J=iJr~B9ist~1iE111$®AtvHt~JvZi)llt*ITTifJlff$ ;J *~fjtM ,;f~fLl*'i~J=iJr~ § 
fjf, ITTt~W7J\.~ta *, * i@pfi~ t~W7J\.~ta * Eftl kf§@S"J ~ 1T~&tA:ff tit! {t _\[k: ~ q:i , pfi~ 
if}l ff$ ;J 7:1\. ~ 1jt M :a tm ~ B"J i)I[ t* Mt¥ q:i Jt iL T *~ M t~w ITT BP! s 1~1iE 111 lP *~ M t~w 7J\. 
~~*z.l'aJ l'l"JB3(M: 
[0054] p)T~ifllff$ ;J *~1jtM:73SVM7t~ff, ~imtt~ r zv~liJl[t*~{~, ~tlf: 
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[0055] so 1 . **Jifrit § f}F Bf.J § tJF1o/J 001~tzj ~ i)I[ t**to i»lf1,A*, * 7J\. JJiJ jg pfiit i)I[ t**to pfr 
iti»!UiA*[)ft t□tJF~; 
[ 0056] so 2 . liJ ffl pfiit i)I[ t* *R ~ ;j;jf.$ 3f * ffl :ift1'½ •1t xt pJrit SVM?t~ ff Jtl: ff~~ -Wtt im 
5ERBFft m ~ q:i Bf.J d~ -'w ~~tog tt m ~ ~ ~ , ffl r i~ a 1t~Hl ~ fa] ~.iH~ T-PT 7t Bf.J pfiit i)I[ t* * 
q:t ITT ~fflimttJ:iJritRBFft El§ ~cBJc!)Jj iiJ ~ ti Bf.J t~1-iE~ fa] 1[JvZ~·t~ PT :n\.; 
[ 0057] so 3 . ltZ ffl-W {k im IE Bf.J pfr~ RBFft El§ Ji Bf.J d~ iU ~ ~ ~Q g tt El§~~~ , llJ ffl pfr it i)I[ t* 
*R.~tjf.~xt?JritSVM:n\.~ffJtl:ffiJllt*,~J§llJfflJ=iJr:i;ti»!UiA*i»!UiA?fritSVM:n\.~ffBf.J:n\.~ta 
* Bf.J tJF lit$ , -tz□ * Jifrit tJF lit $iwL@ ~ * JJ!U :ic JvZ J=ifiit SVM 7t ~ ff Bf.J iJ I It*"±. JvZ J:ifritifJl ff~ :J 7t 
~tl~, ~ mu~~11AffwlJJSOl~ivlJJS031i~JifrittJFlit$iwJJE~* 0 

[oo58J tLzffl*iz sJi s1.J~,t.1roo, wlJJs4q:i, J:ifiit~7J(Fzf ffif'lg1i1ttflff A~r JiJrit;tJlff A 
±1;$:ITT~N-~§±H~ffl$ITT:Wgq:i,~mit~*filffl~ffl$mffA~ff*~ffm:ifiltt 
ft~, JJ!U'El.t!: 
[0059] SOOl -~Itx.J=ifrit~N-~**Bf.J §tjf.to/100-tl; 
[0060] soo2. $1cxtJ:iJrit § tJFto/1001~Jtl:1T ~WrtltisJJto~in*~J]!.; 
[0061] soo3. x,f ~J]!.J§Bf.J Jifrit § tJFto/1001~Jtl:1T ~tiEJ~g{,~~3]!. ,f~ilJ11J,-irOO%, i~J:ifritff,I, 
it oo 10 EJ [)ft ~to/J Yr %1~J H: ti , ~ JJIJ ~~jg rm~~;!]!. sf.J tJ}: t& ; ~ q:i , J=ifiit ~ * fil ffi fcfg 1i1ttfl ~ 
AJffitt9£%00119.Bf.J1f,1,-it, ~f~pJr:ifilttBI.Jffmsf.J q:i 'L'~ ~R.1ffie~m, Jf~T pfiitq=i JL'~lOp)y 
it 1i ~ m ITT~ ffl Jtl:ff ff m:ifil tt 0 

[0062] tLzffl*izsJi sf.J~ff1f~, *iz sJi Bf.Jif}lff }~Alf$£wL~i!, pJ :icJvZ~7J(fililie1I:*, 
~~*~ITTtt~,WH~PT~~~§±gffITTffi~*filffl$,~*ITTM~7*{;$:ffl$ITTff 
* 0 .tlt:57r, tflff }~~tzj /j'\Vj 'J}J['Jg ~ *' ~tAA ['Jg fJ 5S, ~ft ,R. i~, Alf} l~liu ITT mm mr ~ 0 

[oo63J tLzffl*iz sJi Bf.J ~lrfi1f ~, PTi=E'ELt!* oo, 7J(q=i ;f07J(J1£~~,t.7J(~ Bf.JI ftlf:l:lT1A 
1fft~, PT-~~~:'.i~ITTJtl:ff*1;$:ilieI 1t◊ 
[oo64J ttzffl*izsA s1.J~1rr:1J~, *iz sJi sf.Jmff J~A1r~JJw:JvZ*1t£, ft~:5?~¥~, ii:~ PT3 
af.J1ft}2,, ~a,t, *izsJi BI.Jifflff A~Alf §±ti~§ t;f.to/J, § ±~~*~o*±isf.JfcfgfJ o 

[ 0065] t!R ffl * 1z sJi ITT ~ ** 7J ~ , pJ ~ im n T-~ ITT il ie ~ ~ , }c px; 71( 00 ¥ffi ls fl& ~i , * q:t ?,fe 

Jrn ,1~#1o/Jtt1~, *Jf£il1t~r}Jfcfg, JhiiJ 7 ff:1JI! ,~5~, ~:'.i~sf.J* 1;$:ilie:'.i~* 0 

[ 0066 J ttz ffl * 1,t sJi Bf.J ~ lrfi1f ~ , * 1z sJi Bf.J m ff A &H'fj) 1f T-~ Bf.J ti D , PT tlz ffl T-~ Bf.JI 1t 
J;f,:f:ljJp T-~ Bf.J :57ri&, -tz□ re lf t~*IJ Bf.J tJltJtx• £j fJ;\1.]R: * ~7{~JJ!t!tx.1J( 00 J:R. 7J( q:t ITT :l:J}::l;&, ~ pJ ~ 
re1~·t~~~Jtl:1f 7J<. q:i ~ ~1:k 4o/J sf.Jill-', m PT llJ m !l!t»ff ~n□ff ifit JuJ<!f£, re-iri1J J=t, i~ !fm~:57r 
~ITTffl;J]!.ff*ffl~ffl~fr*n£ITT?,feto/Jo 
[0061J ttzffl*izsA sf.J~lrr1f~, *izsJi sf.Jmff ;~ PT~~:EJlxt1J( ~ffm, 1,Jdm, QX~Htvu]( 
±:~ITT~ 1f oo il ;I]!. , :ic ~ T- rm A Bf.J N *U , HM fJ •~['Jg 1lJ$ ~ J}Jl a T-~ 1f fir ITT~~ i}J , ft if}l ff A ['Jg 
1lJ$ §-tz□ ~1~s1.Ja7J(TgiJJ, ~JJlx:JEmffl1t 0 

[0068] tLzffl*iz sJi sf.J~lrr1f ~, *iz sJi sf.Jmff AJ:ifi*m sf.J JJRtJt4t~JHslf1:~, ± 1;$:tat1Ji'ITT 
1tf: t::g ft m PT@J 4J( PT~ m¥ ITT~ t4 *U px; , ep ft atJlff J~ 1~~!§ m T-¾ xt~ :l:lmlvZ i'§ ~ o 

[0069] :tLz ffl * 1z sJi sf.J ~ ff1f ~, * 1z sJi sf.J ;tflff A aA~~7J<.~1i1t 1=; § iJJ i~JJIJ fcfg fJ af.J ~ 
a,t , ~ ~ pJ imtt T-~ ITT :57r i& I A , ~ JJlxt T-~ ** ~ i"§ ~ to/) ITT~ t::z~;!]!. 0 
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~11~1-Jta~ 
[0070] I:!] l¾JF~tE*7FteW21s:'Jx S)j ITT -##;Jn!!1J:itITT~JJ<.m ~f3~1l1atJL~ A.ITT tatiJ 
I:!] ; 
[0071] l:!l 2¾JF~tE*7Fte W21s:'Jx S)j ${] -##;Jn!!1J:it 13{] ~7-Km ~13~1liatJL~ }\.S{] WfJ\1. 
I:!] ; 
[ 0072] I:!] 3¾ 7F ~-t1:*7Fte 17i5 2$: R S)j ${] - ** #; ifw:1JA ITT 3tlf<-'ll 71: ${] ta tlJ l:!J ; 
[0073] l:!l 4¾JF~'t1:*JF*W*'Jx S)j ITT -lip#;Jn!!1JAB{] MfJ -'lL 5cfr3tt#m~_tITT 7J\.~ta 
tiJ I:!] ; 
[ 007 4] I:!] 5 ¾ 7F j~J1:*JFte 17i5 2$: 'Jx S)j ${] - ** #; ifw: hA ${]±~~ti 1tf: ${] ta tlJ 1:!J ; 
[ 007 5] I:!] 6 ¾ 7F ~ ·t1:*JFte 17i5 2$: R S)j ${] - ** #; ifw: hA ITT Jt t#fil ~${]ta tlJ l:!J ; 
[ 007 6] l:!17 ¾ 7F ~ ·t1:*JFte 17i5 2$: tz S)j B"J - ** #; ifw:1JA ITT 1£ Hff1tf: ${] ta tlJ 1:!J ; 
[ oonJ oo s¾ 7F ~ ·t1:*JFte w * 1z S)j a{] - ** #; Jn!!1JA s{] 1J<. f ff 1tt= a{] ta tiJ oo ; 

[ 0078] I:!] 9 ¾ 7F ~ ·t1: *JF te 17i5 2$: R S)j B"J - ** #; Jn/! 1J A${] 3t7f< ~ $}L ~ Jt f# fil ~ B"J iz lHa tlJ 
I:!] ; 
[ 0019 J 00 1 o ¾ JF ~ ·t1:*JF te W 21s: 'Jx S)j ${] - lir #; Jn!!1J:it s"J ff ~tJL tiJ ${] ta tiJ l:!l ; 
[ 0080 J 00 11 ¾ JF ~ ·t1:*JF te W 21s: 'Jx S)j ${] - lir #; Jn!!1JA s"J ~ N-'ll 5G s"J ta tiJ l:!l ; 
[ 0081 J 00 12 ¾ JF ~ ·t1:*JF te 1lis 21s: 'Jx S)j ${] - lir #; Jn!!1JA s"J pjj 1J<.~fr ${] ta tiJ l:!l : 
[ 0082J l:!113 ¾JF ~ ·l'i.*JFte W 21s: 'Jx S)j ITT - lir #; Jn!!1JA 01 ~ ~ti ffi tffi.B{] ta tiJ l:!l ; 
[ 0083 J l:!114¾ JF ~ ·t1:*JF te W 21s: 'Jx S)j ${] - lir #; Jn!!1J:it 01 pg It~~ ITT ta tiJ l:!l ; 
[ 0084] I:!] 15 ¾ 7F ~ ·t1:*JF te W 2$: tz S)j ${] - ** #; Jn!!1JA 817-K ffi fl ia ~JI${] ta tiJ 1:!J ; 
[ oo85J 0016 ¾ 7F ~ -t1:*7F* w * 'ffi:. sJl ITT - ** #; Jn!!1J:rt a{] 1J<. rp 1lit ~Is{] ta tiJ oo ; 

[ 0086] l:!117 ¾ 7F ~ ·t1:*JF* 17i5 2$: 'Jx S)j ITT - ** #; ifw:1JA ${] * -7J<.n£1l1a ~I ITT ta tlJ 1:!J ; 
[ 0087] I:!] 18 ¾ 7F ~ ·t1:*JFte 17i5 2$: 'Jx S)j B"J - ** #; Jn!!1JA ${] * = 7J<.n£1l1a ~I ITT ta tlJ 1:!J ; 
[ 0088] 00 19 ¾ 7F ~ -t1: *JF te w * 'ffi:. S)j a{] - # #; Jn!!1J A a{]~* m ~ 1'3~ m1t tJL ~ A lfr'g &t 
${] j£H'X'. l:!l o 

~p_j_qt~iJ~ 
[ 0089] 79 7 £ m 1!:l:fu iJl S)j * R S)j #; Jn!! 1J A :~xJJli', ~ti* tp ${]ti* 1J ~ , T ffi ~~ xt #; Jn!!1J A 
9='M~~~fflITTffll:!l~ffi-'¥L~*ffloDW~fil~,Tffim~rpITTffll:!l&&¾*'JxS)jITT-® 
#; tiw:1J A , xt r 21s: ®1 :t:i i!ff illHi ::;f: A 1A W § , fr :;f 1-t t±:1 ft1J :ii!d1::;; i}J ${] mJ t~ T , ~ PT tJ. te W ~@ 

!Yft l:!l 1:1H~ Jt 1m ${] !Yft l:!l o 

[ 0090J fr tt xt 21s: 'Jx S)j ${] #; nw: 1J A :itt ff ti~ st , ::;f: i13- "~lA fAJ" , "t~ fAJ" , "_t" , "T" , "mJ" , 

ffl~ffll:!lMJFITT1J~~~11~~,Jt&¾797~rm~21s:'ffi:.S)j~ffi~m~,w:;f¾ffiJF~ 
~JFMffiITT~I~5t#~~A~~~ITT1J~,lJ.~~ITT1J~~m~•~,~~_t~::;f:m:;f 
f3~Wffr~ 79x,t:;$:'ffi:_ S)j ${] P~ *Ll o 

[ 0091 J Too m it pft oo ;¥0 A~#; nw: 1s Axt* 'ffi:. sJl 111=: w tai :1:ih ti~ , #; Jn!! 1i A :;f f3~ fr~ - - ~ 
~,~2$:'ffi:.S)jITT#;Jn!!1J:it*:;f~~~~rtJ.T#;ifw:1JAo 
[0092J ta itl:!l 1 ;¥0 oo 2J=ifrJF, teW21s:'ffi:. S)j s{]-lir#;Jn!!1J:rt, 21s:'ffi:. S)j s{]-#~1J<.m ~f3'~m1t 
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tJlff A ,'§t!: tJlff A:±1$:1, id~fr± 1$:ll:l'l1xffe•x2, ~~frX7f\•x2J:1'l,gi)JjJ.jt 
3, ~y~~f~ia£il 1tt:4o a2is:-~JM1f:itq=i, 1£- 1

~ 1i1f rPJ, xffe•x21'11 J: rWifNUJJ'-111Ji9Jl~ff 
tt tJl tg 5 ' 1~ ia £11 {tt: 4 pJ J& * l'l{] ~ X *. 7t 2 {:E ~ fNU El'J ff tttJl tg 5 pJ m iEP :1:111 El'J 3!E ti O fr*~ lJlli 
1f :it q:i , iH- 71<. f 1f rPJ , i)J iJ • 5c 31=E xffe • 5c2 El1 tr. ti WI fNU JJ" 111J i&:111. , ffl r ~[i i)Jifflff A:=t 1$: l 
a1£1i1frPJ 5FO/QX7J<. f1f rPJ ~Mo 
[ 0093] ta it 00 l 5f0 00 2 ?lTJF , i1H@21s:-a~ El1 ~ fo/ ~ JM7JA , i)J jJ. 5G 3 jg$ ,t-iJLoJE~ m:i1Ha 
tgtgnx;oa2is:-~JM1f:itq=i ,i)JiJ.5t31=E~,t-~JJ<.Fzffi13g1~1a:ifL.~AJ:i&:lr.~ /\,t-ilJiJE~m 
mta tg , ;tt q:i , im ,t-iJJ n • x3a ~ 71<.Fzf w 13g 1~1a tflff A 1'11 m1 m x,tt~ JJ" ~ ffl r ~JJiI. ~ 7J<.Fzf w 
~ffl~:ifLffAa~1i1frPJl'l{]~M,WI,t-MiJ•x31=E~71<.Fzffi~ffl~mffAl'l{]mJ]E~~* 
~ ffl T ~ JJ]l ~71<. Fzf fi 13~ 1~ iatJl ff A fr71<. f 1f fP] El1 ~ i)J O rm~¥£~ El'J ~ , i)J jJ. jt3 pJ t!HJ.s ~ 
~~rm~ m ff t§ m 1'111&:111., 1JLl ~□ , tt JJQ QX ~ d> il»JE~ mmta tg El1 ~~ , ifi!l ~~ il»JE ~mmta tg 
1'11 * ~ 1:frlr. , QX * * ffl Jt ft!!.ta tg t~1ft M iJ o 
[ 0094 J a 21s: ~ JM 1f :it q:i , ii Jiff~ mm ta tg ~ 00- ift !IH* t? ;t $@rPJtf:Btjg75mm, ~ 00-~!IH* 
t?nOO" D 1.f:7962mrn, I 11=:~ffi796~12v o 

[0095] taitOO l, 002, 003;f0004?Jr7F, i1HJ.s21s:-a~ 1'l1~frfi~lllli7JA, 3tffe.jt2'§t!: :=tw 
J!Eti{tt:21, ~R. i&:111.a:=t WJ!Eti{tt:21 t§x>fWI 1V!Ul'l1x~m~220 a2is:-~JJm1f:it q:i, MiJ.5c3 
~ ~frx~m~ 22:ifl; ~ ± 1$:J!Etiftf: 21 El'J ~ fNU; ff tttJltg 5 El'J X7f\ ~ $fL5 l ufil 5E ~ ~ frx ~m 
~ 2 2 El'J _tr WI fNU O 1=E2is:-~ lJlli 7JA q:i , pJ t~ tJ.s X ~m~ 2 2 El'J * & fs] 1% l'l{] i&:111. $ ,t-± WJ!E tiftt: 
21 , ~ ~ JJJl ;tt am ff A :=ti$: 11: 1'11 *-i 5E u1u 5E , ~ 1xts tg fsJ • ll J!Eti 2F u1u 0 

[0096] ta it 00 35f0 00 5 ?JTJF, t~ tJ.s 2$:-a ~ El1 ~ ~ ~ JM7JA, ± WJ!Eti1tt: 21 '§t!: * ~ J!Etitm 
*211 ;fo ffi-=J!E titmJJ'-212 o ffi ~J!EtitmJJ'-211 ;fo ffi-=J!Eti $*212 l'll.J ffoo$PT t§ 1i3!Eti ffl r ~ 
JJJl ~ tfl ff A :=t 1$: 1 1'11 ufil 5E o a 2$:-~ JM1f :it q:i , ffi ~ J!Eti $ JJ'-211 to ffi-= J!Eti $JJ'-2121'11 JfJ ~ PT 
~ tJ.s m ff A± 1$: 1 El'J !!HE; if§ x,f s l'l{] i&:111. , ~ ~ J,W. Jt ~ tJl ff A± 1$: 1 El'J ~ 5E ufil 5E O wLl ~□ , ifJl ff A 
± 1$: l '.?r % ¥~ti~, !J!lj ~%- ffi ~ J!Eti $ JJ'-2 l l 5f0 ffi-=J!Etitm JJ'-212 El1 %:!ft* 111J i&:1£.jg ~ 5][ ~ , 
imttiliffl $ ufil 5E % nx; ~ tflff A:=t 1$: 1 !Jr% if§~ We El1 ~ liF o 

[0091J taitoo 3,004, oo 6, oo 1tooosJ=iJrJF, t~tJ.s21s:-a:~ !'l1~w~ifffi1f:rt, x~m~22jg.~ 
W¥5£%Ell.Jfil~tatg ,1=Ex~m~22J:1&:lr.~ fflr~~:=twJ!Etlftt:211'l1~~J!Etitm22a,ffi 
~ J!Eti $ JJ'-211 ;fO ffi-= J!Eti$ *212 Ell.J iliffl $ JJ'- 111J ifil:u ~ i~ ~ ~ J!Eti $ 22a El'J J!Eti ~JJ]l ~,t-x 
ll\. 7L 2 ~ tJl ff A:=t 1$: 1 El'J ufil 5E 3!E ti O 1=E2is:-~ }Jfil]J A q:i , i)J jJ. 7G 3 q:i l'l{] $ "'I"" ii »JE~ mmta tg 
ifiltt'fz1iff1tt:lo7J<. fffftf:JJ"'111Jffax~m~221: 0 ~ moo 4,006, 001;¥000 sJ=iJrJF, Y£1iff1tf: 
~ x ~m ~ 22 _t ~ r iw Ja f:tr Ir. 1'11~~3!Eti$22a * 111J x,t !5Y. i&:111. , Ht rm ii JifE ~ mm ta tg PT ifil 
tt i~ 1£: 1i ff ftf: 1£ 1i El1 ff ttJIJ 3t ~ti!~ 22 _t O 7J<. f ff 1tt:~ X ttm~ 22 _t~ T q:i fs] fir 111. l'l{] ~ ~ 
J!Etitm22ax,t !5Y.i9:lr., mrroilJifE~fimtatgPTifiltti~JJ<. fff1tt:1J<. fEl1 fftti1Jxttm~22_t o 

[0098] 1=E2is:-~ lnl!7JA q:i , 3t ~m~ 22* ffl ABS:ti *43Dj'J fp iu M , A 1f ~ 5j El1 tJO!f m·t1: 13g ' 
~~7:ifLffAa~~Jl<.~l'l{]~~tt~PT~tt◊ 

[0099] taitOO l, 00 2, 00 95f0 00 lO?JrJF, t~tJ.s21s:-a ~ l'l{J~ fo/~lnl!7JA, ffttTJlfg5'§t!: Wix>f 
~ IJ] ,t-* 111J Ir. T tJl ff A.± W l: r WI V!U El'J if§ 1i f ff El'J xffe ~ $}L5 l , ~ xffe ~ $}L 51 nri)J J!Eti El'J 
nr~til 1tt:s2 ◊a2is:-~JM1f:rtq=i, ~,t-xffe~tJLs11: PT:tfi:iEP:1:1111&:1r.~d>~,t-m~t111tt:s2: 1£-x 

7f\~$}L51El1-rf:&1frPJ, 1=Exffe~$}L5ll:[4JIJi&lr.~$,t-5Efirff!l51 l oft2is:-~JM1f:itq=i, 1'1r~ 
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£ii 1tf:52'E1t!S: ffl T £JX7f(~$}L51 t§liWcifl¥JIJQifat~$521, i&JlfrllQifa=tii'ffl5211¥J p~ {:fr 
{tf:522, blR.[Ql 5Eatifrl1Qifati$52ll:Hffl f [g! 5Eir1Ha£ii 1tf:4B"J [QI 5Eati$523; fr[gl 7E 
a ti$ 5 23 l: i&I ~ ffl T id& il $a £ii 1tf= 4 El\/ [QI JEJf( tt ~ fig , fr2Js:~ Jlffi7f A q:i , [QI 5E a ti$ 5 2 3 
_t El\/ [QI JEJf( tt £a fig 79 M Yffij (5],tff El\/ sJlUfil [1J] ffl O 3 ~ , [QI JE a ti$ 5 2 3 _t El\/ [QI JEJf( ~ £a fig ili pJ bl 
-i&I19 ,;1m%~, PT tHJis ~ p]F rm~ nHr ~ 1~ o fr2Js:~ Jlffi1f rt: q:i , r~ 1:fr 1tt= 5 22 --'=J llQ ifa ti-tm 5 21 
pJ t!F ffiP :l:fu at~ , ffl T p~ *Ll llQ if at~$ 5 21--'=J X * ~ $}L 51 El\/ a ti f:frI O fr2Js: ~ JJffi 7J A q:i ' X * 
~$iL5119&:~n ~ ~$JL ◊fr2ls:~Jlffi7JA q:i , xlfC~$}L5 l*ffl:;f'fJHixJfffLlm;, ;lt-tf:&19 l 4Omrn, ~ 
& 79 20mm , J!¥: & 7910mm o 

[ 0100] tLH!is 2Js: a ~ , :im li * ffl l: :i£ i& I El\/ X 7fC ~ $}L 51 pJ ffl T 3Z $~ id~ :;f fPJ El\/ :Pr$ £a fig , 
:;f1R[Ql 5Eati£e:1-igfij •, fj!f~ft, rm Hili:f&AEl\l~Y' 7 J!1w:tJLH A:Pri&[Ql 5E:fOt/FffiPB"J I 
ft;o Jlt:Pr, :imttl::i£i&IB"JxlfC~$}L5l;ltffii1 ~tiHssl&~, ~:}3(1¥Jt~~ 7 ;ltfr7j(q:i 1¥J ~ffl 
~$0 
[0101] teifoo 1 tooo 11J1trJF, ttRW2Js::&~ s"J~1tfi~Jlffi1frt:, tJLH A:==t1$:1 'EL=tt: ~7j(Aft11, 
i&Ifr~Jj(flft 11 pg!¥] pg ltx~ 12, blR.iz*frpg Ix*12_t1¥J ~1~-51:13 o fr2Js:~Jlffi7JA 
q:i , x*• 5c21¥J :==t·i$:ati1tt 21 ~ -i& fr~ 7Kflft 111¥1 :Pr ·®u, x*• 5c21¥J x~m* 22fr ~ Jj(flft 
11 s"J t§ xt m 'i9!U f :ff i&I o 
[0102] teif OO 1._ oo 1 vfo oo 12J=iJrJF, ttRW2Js::& ~ s"J~ 1!fi~Jlffi1JA, ~7Kflft 11 '§.=tt: ~ 1$:111, 
i&Ifr~1$:111 ~YffffEI\JlW ~112, i&Ifr~1$:111:'tJ~ft/m_ftfflfati~N-5tl3._Mn•5c3 
5fOilia£ii 1tf:4B"J ~atiffi:tlzl 13ofr2ls:~Jlffi7JAq:i, ~1,$:111 :fO$ ~l 12:b)J*fflm~ _TIE£f7:t,t 
flnfffLlm;, _ft;lt~ffi:l:)J*ffl:tM7t~l!E, t~~ 7 m~& ,1iiiET pg I:t~1~~B"JfJ\1.IfillltJf: rPJst~ 
~i tJlt!J/17 @ :ft&JJ ijftiJ , lii 5E 7 pg Iffi 1~~ jjj( I f:frlf , ~ d> 7 001~:tJV{x B"J ~%No fr2Js:~ Jlffi7J 
rt: q:i, ~ 7j(flftl 1 EB _TIE£flt.;tJF-t00 ~*Um;, 00 ~!fm rAJ -tf:&1925Omm, 00 ~ :>1r1£R ~ 19130mm, 00 
~pg 1£R ~7912omrno 
[0103] fr2Js:~ntl!7JA q:i, pg Ix*1279q:i ~El\/ ~~1,$: dfrpg Ix*l2EI\I !fmrAJ, fr pg Ix* 
l 2B"1191u~_t i&I lf pij ~:ff D [1J] ffl 121 : ¥ti pg Ix* 12 El\/ !fm rAJ , 3f D [1J] ffl 12171\. JJIJ bl pg Ix* 
12 s"J Y1ffi $ ,tg tza H rAJ t§ li~ :ili B"J 1f rAJ N 1$ o i=E2Js: ~ JJffi 1f A q:i , pg Ix* 12 _t ili i&I ~ x ~ £ii 
1tf: 122, HX~£ii 1tf: 122--'=J:ff D [l!]ffll 21 t§xt@s"J fr pg Ix* 126\/Yffffi'ffli&I◊ fr2Js:~Jlffi7JA 
q:i, pg Ix*12*fflPLA1.tf4, bl3D1JEP 79:±~I ~, fr1~iiEssl&B"JlriT1,£ ~, f.&1:li\&EI\J~/J, 
7 1$:;fx to£; , * ~ ;i)l El\/~ d> 7 pg I 3t * 12:ff ~ El\/ pJ 13~ 0 

[0104] :tz□ OO 14?Jr7F ,i=E2Js:~ntl!7JAq=i, ~atiffitlzl 131:i&I~ fflrNfffiJ~7j(~~f3~mfa 
tJLH A!r5 f~EI\JNfffiJn~l 131._ $ 'i'~atiYffff D 1132, blR.ffl ft&1Prn~7j(flftl l ~>£tt.1¥11f ~ 
>£'t4.r&i1J!~~ 1133 0,; q:i, -tffl71\.~ a=tifl!m □ 1132m r --'=JiJJ n• 5t3t§ati, iJJ t1 • 5c3q=i s"J 9!Jtoff 
~=tttitHetig--'=J ~ ati®t1z113J:s"J ~ atifl!m □ 1132~~ xt@ati o .rlt:Pr, tu~~ atifl!m □ 
113 2ili ffl T --'=J ilia £ii 1tf:4t§ a ti ft 79 :Im{§ to :Im~ El\/ ft/m D ' bl R.1t 79 ~ ffl ti D 0 

[0105] :tz□ OO l?JrJF, ftRW2Js:a~ 1¥J~;frp~Jlffi7JA, ~N-5Gl3'E1t!S: •J=tm:==tt,&, fflttrll31, 
~~ffi1~~ 132, Pt:9!J{x.133, f*&R.tlfil.&11.¥-~Hl34, ~~135ofr2ls:~Jlffi1fAq:i .~~1~1~~ 
132iz*i=Eflttrll3ll:, Hflt:ffL131 PT!b!Ri}J~~:t~{~~ 132 § EB $½i}J ◊ffltiffLl315fO~~ffi~~ 
132t§ati Fo[Ql 5Ex~i=Epg Ix*l2B"Jx~£ii 1tf: 122_t 100U, H~fJll31 ;fo~~:t~1~~ 132--'=J~ 
7J(Aft 11 B"J lriT ~ 112 t§ ~~ i&I, bl ~Jftil,~~ffi{~~ l 32Jl:1f ~ ~ s"J tBffi fJ\1.If o i=E2Js:~ Jlffi7JA q:i , 
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~=~tt1I1~~ 132:f-Jovs64,~ %ITTt1I1~~, A~soow-tt~sq~~r-m ·* 1=:LaflttJ1131 ITT1tffl 
r ;ttfJ11. m PT i6JU 200 f!1 , ~ ~1 sq t~ r,§J T tJ1 HA sq 1'11Ha to tt ~ ~1-$ o 
[0106] a*~ME1J:rt:q:i, we~i1x133 ,1-~tt:&..11m.f!114J~H134[ftl JEx~aif;J 1r.Jt~12sqJt 
~tii 1tf= 122__t f!Qij, J=:LWe~J1x133, i*f!1R.1lm.f!114J~ff 134~11/J7l<rnt 11 ITT ~J4tiffitlzl 13;f§~~W: 
I, fflr~J-9i'i~~J4tioot&113__ts{] ~J4tiYfffi D 1132:f§J4ti ◊a*~ME1J:rt q:i, 13E~J1x133PT 
* J=§Mpu6oso /\ trn 13E ~J 1x, l2J_ ~ "f=~ t±:! 6 trn ITT JiJE ttm ~ - IJ] 5t~, ~ tiI m ¥i} :rt: ITT ;:e ~~. ~ 
ffl O illLu~ t±:! ~ ffl 11J WT .lltS1 tJ1 ff A sq~* MU~ § f,g ;fO ~* i)aJ ~ 0 a*~ ME1J:rt q:t ' ¥* It:&. 11m. 
f!114J~ff 134PT *J=§MS5837~ %'1*f!1,1lm.f!114J~H, ti__t~ ep~t±:\ 3 ~u Jifrtx.tl:fmsqffijJ;fOflfil. 
f!l, ilfttt~ffl!x.t~ 'i~ffinilfttt 0 A ("fz□ '13UJ<sq W f!l, :mt, JJ□ ~f!l) it. t±:! .lltS1 Jle7j( ffi sq i* 
f!l , # tE 1~ f!1 to1lm.f!1 ~ ,m14J JU J¥L J=t tJ1 ± t& __t o 

[0107] a*~ME1J:rtq:i ,J¥LJ=ttJ1:±tlz-§tJS: fflrNtLJ~7J<mffif3~1¥[1a:ifLHAtAff § fJFiR 
~~m~~~ITT§~m~m~,fflrN~~*mffi~m~mHAa3cPTiR~§~~*r§ 
±1A.1T1¥[1a-ft~sq § EB t*~ffi~: a*~ME1J:rt q:i, J¥LJ=ttJ1±tlz*J=§STM32F407~ %ITT *YU 
tJz, ;ttt~1~ T I{ttm-$:f-)168MHzS{]CortexTM-M4ii;J tt (Jl~1¥}~-5t) S{]'t~f3~ '[3~W$1±1~JE~ 
litflJEi)Jff1tf:sq~utfl__t' m ~ JEnJ$sq §I HiP:~~J'.£tUpft JJ□ ITT Jri:9:' t,~r,§J T mH Asq~~·t~ 0 

[01osJ a*~ME1J:rt q:t, ~1Jj13s[ftl 5Ex~ax~tii 1tt= 122sqr 1mu. 1=:L~~13s:f-JPTJE~ ~ 
1J! o a*~ME1J:rtq:i, ~1J!13s*fflaIDJ7J<Aft 11 ii;J ~lf.jcl3a f3~ ~tJz:ittff JE~E!X~imtt~J4ti 
oot1z113__tsq ~J4tifi/m D J4ti&HflH~~ oft*~ME1J:rt: q:i, ~~135*}=§ 12v~ffiS{]ff ~'11P. o 
ilfttt~ffi~~PTtt~:f-J~~ffi~ITTI~~ffi,~&T$~%~~~.a~*T~*ITT~~. 
ill t~ r,§J T tJ1ff A ITT I 1t Si* o 

[ o 109 J t~ ffl * 1t ~ sq~ l* ~ ME1J:rt: , ~ N • 5t 13 ~ PT ;mtt x ~ E!X ~~sq 1J:rt: i~ ±~sq ~ 
ffl~~ffi~~~Yfffi.~-~A~~~*fi:ifLffAITT~~JEff~ffl:&..:ifLffAITTA*~lr.o 
[0110] -tz□ I:!] 16" 001 7" I:!] 18lOl:!l 19}ifr~, ~ffl*bt ~sq~ #~ME1J:rt, 1¥[1atii 1tf:4A~ IJ] 
**, 7:1\.§1J :f-J7J< w1¥[1a*B 41, 7J<- q:i 1¥[1a*B 42, ffl rt-tffi 7J<.±i c-tz□ ijjtf,Jdm, ~t41m) ITT* ~7J<. 
n£ffiia*B 43, 12J_:&._J=llr::ff JJ5UK±i ("fz□ 01m 7K±m ,friT iii!) Elx:'gifi!Sq *=7Kn£1¥[1a*B 44 0 

[0111] ~ JMOO 16Jifr~, a*~nw:1J:rt:q:i, 7J<.ffi1¥[1a*B41-§tt = *~**411, ~*~** 
41 LAD :f§J4tisq*~4!z~>g412, ~**411 t±:! D :f§J4tiITT4!z~*lr., 12J_:&._i:9:lf.-y**411 
__tm-=t ~x*• 5t2:f§J4tisq*~tttttat1J413 0 a*~ME1J:rt q:i, *~4!z~>g412¾~~[PJ 
__t~ (ffi sq>g~!, mrmtJ1H J\_*tt~*ffi1¥[1a*B41 Fo, ;ttPT ;mtt__t1¥ ~*~4!z~>g412fioo$ 
~ 7J<. w ti m:E!JG :f§ f s{] 1:tr 11 ep PT xt 7J<. w __t sq 15 !fm mff 1¥[13i , ~J~ :f§ J4 ti sq 4!z ~ * 11 sq fr~ Y¥ o 

[0112J 1=t*~ME1J:rtq:i ,*~tttt~t1J413A~M~ttt\t$413a, ;ttW:B~;.~tttlttrLtiJ 
ssq [fl! 5Eati$523;f§x1SITT-l:9:lioft*~ME1J:rt q:t, ttt\t$413aq:tJl~ff~± *413allOa 
tJ::tk::=t *413al :f§X1MYfffiWlf.Sqtttt:ffl: 413a2 0 ;tt q:t, tti:fc± *413al ITT Jr~ffi ~ [fl! 5EJ4ti$ 
523 sq ii;J ~ 00 :f§ !Z1 re, J=i ti~± i$:413a 1 sq *f!l ~ [fl! 5E J4ti $ 5 2 3 :f§ !Z1 re, :itt rm ~J~ ff~±* 
413al :f§X1MYfffiSqttt&:ffl:413a2PT r [fl! 5EJ4ti$523S{] tmUffi:f§tifM!~J~ ttx~sq 13~ f:tr~~{t 
m O 3 ~~PT ;mtt,; fm~·~ ta tiJ ~J~ * ~ tt ttta tiJ 413 ~ [fl! 5E J4 ti$ 5 23 sq~~ 1:tr ati [fl! 5E , 
aJlt~~~:i£o 
[0113] ft*~ME1J:rt q:t, 45(~*11 PT:tt:tlt1=Ex*-'¥5t2L ,Elx:wimMN*ITT>gll!i:9:Bf:f:fu 
ffi __t 0 
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[0114J 5mtt_t:i£W:Jll'r-J7J(ffi1\t1e9&B41, ,;m~*w411 PT m;ffl5l.fifJ* Ll~fJil.xt7k® _t 
~~l'r-J~8~~~till~filfr~~*~~~~9&B*~~.ffi§~~ffi~*~PT5m:tlfil*ff 
It! 81.J 1f :it~~tfu 00 _t Er-J 45(~9&Jl, tf jJo~ ~ fl:: ~5':J: $ o 
[0115] -tz□ OO 17 pfr~, f!H@:2fs:R~ ag~;frp~JJfil:1f:it, **ilie9&Jl 42~tt: m=*1$:421, ~ 

m = * 1,,;s:421 A □ t§ Ji:=ti sf.J m ~ 1it 8 :;g: 42 2 , 1=J m ~ 1itt'5 :;g: 42 2 t§ Ji:=ti sf.J m = 45( ~ ff 4 2 3 , Ll 
R. W:B rffi=*w421_tJ=§f EJx*•5t2t§Ji:tiBI.Jffi=fftJGtatiJ424o ft:2fs:~l1tl!7fA *, ffi 
= ff tt~ :tJJ 424A ~M ~ ff tJG $ 4 24a , ;it W:B~; 1=J ff tttJUiJ s sf.J !ftl IE J!:=ti $ s 23 t§ xt 9 sf.J 
W:Bo ft:2fs:~hm7fA *, fftJG$424a* A~:ti;lx:± W424aVflJfttt~:± W424alt§x>fpijft/mW: 
Bl'r-Jffttil424a2 0 ;it*, t1~:±1$:424al 81.J ti--*® Ej [ftl 1EJ!:=ti$523Er,J l:kJ *®t§!21re, J=Ui 
~± 1$:424al 81.J *& ~ [ftl 1EJ!:ti$523t§ 121re, fil ffi~fJil.tiix:± 1$:424al t§x>f pijft/msf.J ffttil 
424a2PT r !ftl 1EJ!:ti$523 l'r-J 11J!Uffi t§ti foEl!~fJil. ilxirl'r-J F-~ 1ir~~ ft ffl o §~~PT 5m:tl;itfte.~~ 
~ tiJ ~:i=Jil. m = ff tt ta :tiJ 4241=J !ftl k Ji: =ti$ s 23 sf.Jr-~ fir J!:=ti !ftl IE , ft .ut ~ -l3}~:i£ 0 

[0116] ft:zl';:~JJfil:1f:it *, ffi~fili'§":;g:4221=Jffi=*1$:421A D ZfsJW:B ~tttJit!XXJ o 

[ o 111] ft*~ nm 1f A * , m ~ 1itt'5 :;g: 4 2 2 A~~ & ~ ~ 2: n~ , _a ft m ~ 1itt'5 :;g: 4 2 2 sf.J $ :5t 
gx; ~ $ 2: H~ l:kJ tl ft~ it tt ~ o {Jtl-tz□ , ffi ~ fit i's" :;g: 4 2 2 :;g: l:kJ W:B ~#ti!: Bf.J - ~ f fr l'r-J ~ % 2: 
H~ , 1ir r * l'sJ 81.J 2'. fl~ ffF 79 i}J fJ ~ , M 11J!U l'r-J 2'. fl~ ffF 791¥ 1,r. ~ , M 11J!U l'r-J 1¥ 1,r. ~ i:kJ tl ft~ it tt~ , 
W*$1'r-Ji)JfJ~EJffi=*1$:421A D t§Ji:, t~1~~5EE[f.]ll]}_jJ, 1t:f~7j(jfiE I§ ffi~fittill:;g:422tr 
,flJ!U mE fA] i}J tJ ~ ' Ll .t1t 1f A ft 1~ 7j( tfrE 5f tt tr {IJ!U j~ tt ~ , xtJJ( * 13 :jt " ¥HI~ " ~ ~ ~8 ~till fil fr 
11& rft 1i Pi o I 1t r itff 11JC1ili, ~*4~m ~ ff m~ , xt *· * ~tEr 1m fil fr~~ u& rft 1\t~ , 11/5 Jt ~fR o 7k 
* i\tie9&Jl42Er-JJEfr5mtttJ1~ Affi$Er-J~Ji:=ti:t,&113_tsq ~Ji:=ti=ti D Ji:=tit~f~f§~ R~ 
;;Ii', 
1h"n o 

[0118] -tz□ OO 18?/r~, t!Rffl:2fs:R~ ag~;frp~JJ-tl!JfA, ffi~7j(!f£1\tie9&Jl43~tt: m- *W 
431, Ejffi- *W43LA D t§Ji:=ti3tFJff fi'%432, EJ3zJlff fi'%432t§Ji:=til'r-J m= fitt'§":;g:433, Ej 

m= 1itf'§":;g:433t§Ji:=til'r-Jiz:~iiJ,l=,434, LlR.W:B rffi - * 14:431_t}=§f EJ3t*•5t2t§Ji:=ti 
sf.J ffi- fftttatiJ435; tE:zl';:~l1tl!1f:it *, ffi - fftttat1J435Jl~M 'i'fftt$435a, ;it W:B~; 
EifftttJ1:t1Jss1.J !ftl 5EJ!:=ti$523t§xt ffill'lf.J W:B o ft:2fs:~l1tl!7fA *, fftt$435a* A~tt~:± 
1$:435al ;flJtEt1~:±1$:435alt§x>fpijft!mW:liB"Jffttil435a2o ;it*, tt~:± W435al 81.J ti--*® 
EJ !ftl 5EJ!:=ti$52381.J l:kJ *®t§!21Wc, _afi~:± 1$:435al l'lf.J*&EJ !ftl 5EJ!:=ti$523t§!21Wc, filffi 
~fJil.ti~:± W435al t§x>f pijft/ml'lf.Jffttil435a2PT r !ftl 5EJ!:=ti$52381.J 11J!Uffit§=tiM~fJil. ilxirl'l"J 
r-~ 1ir3t~ 1t m O §~~PT 5mtt;tt1m3t~ ta :tiJ ~:i=Ji1.m - ff ttta :tiJ 4351=J !ftl 5E Ji: =ti$ s 23 sl.J r-~ 1:v: 
Ji: =ti [ftl 5E ' ft .t1t ~ -13} ~ :i£ 0 

[0119] ft:2fs:~nm1f:it *, 3tFJff fi'%432EJffi- * 1$:43lt§Ji:=til'l"11irBZfsJW:li ~ttil!t!XXJ; 
[ o 120 J tE:2fs:~ JJfil:1f :it* , ii:~ tiJ J=t 434 EJ ffi = 1ili'5 :;g: 433 t§ Ji:=ti l'r-J 1ir B W:B ~ ffl r EJ ffi = 
1itf'§":;g: 433t§Ji:5ml'lf.J iiJ J=,3f D 434a; ;it* , iz:~iiJ J=, 434*ffl 1iJ! ~ ~gY'.gx;'.l!fl t~-rxf ~~t,t )Pi *Ll$Z; 

ft:2fs:~JJfil:1f:it*, jz:~151JJ=,434~tt: ilJJ=,$4341, t? J=,$4342; t? J=,$4342ft151JJ=,$434lt§ 
xt l'r-J Mfllm W:B, _a :tft J=, $4342 EJ t1J J=, $4341 Z l'sJ ~A~~ m l'lf.J 1l:9Yj4 W:li o t1J J=,3f D 434a W: 
JI ft t1J J=, $ 4 3 41 _t , Ll ~fJii.i's" till rAJ ffi = 1it t's" :;g: 4 3 3 $tu~ o ft 2/s: ~ l1tl!7f :it * , t1J J=, $ 4 3 41 PT 5m 
tt ff Ii'! EJ ffi = fit t'§":;g: 43 3 t§ Ji: , ill PT Ll J~Ji EJ ffi = 1~1'§":;g: 43 3 t§ Ji: o 
[0121J tE:2fs:~JJfil:1f:rt *, t1JJ=, $4341:=t.~ m r xtfflf l'lf.J 7J(fl£filfrrft3gtills1.J t1J~, ~Fo$ 
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sqffi *t1s:431u&Am= 1~f~:g433~JJ!iliu&45l:tt~ 0 

[0122J -tz□ OO l9JiJr~, ttHJis2Js:RS}j sq~;ftp~JJTh:1f:rt, ffi=7J<.J1£ilta~I 44-§t!: PT:t§1i3ili: 
gx;Jtt~ sq fff~JR441 ( i~f ff~JT\441 sqtJUIXI fi::i'fflfffJJJl:lt) , J=llrNft1Llfff~JR44Lt§ 
xtJE i}J ( i~ f ff~ JR 441 Eiq 1JIUIX I fi:: $ f ff ;f$ Z9J) sq~~ Z9J rn. f tf: , 12), R J=!Ff ~ Xlf( • 5t 2 t§ ~ ti 
sq m ll9 ff ttta tiJ 442 0 fr*~ l1Th:1f :rt q=i , f ff~ JR 441 jg f ff JR tatiJ , ~iJJtil 1tt: jg ~ttJLm tiJ 0 

Jt q=t , ilU~ tJL 1'1tHa tiJ ~~ ~ifJLJJJE $½ JE i}J $½~jg f ff~ JR 441 Eiq t§ xt JE i}J , 12), ~ fJil, 4o/J tis: sq~ J+:Vf P 
fl JJ,X O fr*~ JJTh:7J A q=t , m [9 ff ttta tiJ 44 2 A~:¥ d> ~~ff tt $ , Jt W:I~;. pJ :tlHJi5 jz ~ iw 
~ Jtl: ff :t§@ W:I o fr2Js:~ l1Th:1f :rt q=i , ff tt $ q=i Jl ~ti~± tis: :f P fr tt ix± 1$:44 2a 1 :t§ xt W;f fl/mW: 
I sJ.J ff tt :mi: o Jt q=i , ti~ ::t 1$: sJ.J :>1r ~ oo ~ [ftl JE' ~ ti i'ffl 5 2 3 sJ.J r1g ~ oo t§ IZ1 re , H ti~ ::t tis: sJ.J * 
l!I '=3 [ftl JE'~tii'm523t§!Z1re, Jtl:rm~:i=Jil.ti~::t t1s::t§xtmi1msq ffttffi:PT r [ftl JE'~tii'm523sq 11Jrn 
oo t§ ti M ~ :i=Ji1. tix it sq r~ fir~~ ft m O 3 ~~PT im tt Jtfm ~~ta tiJ ~ :i=Ji1. m ll9 ff tt ta tiJ 442 '=3 
[ftl JE ~ti$ 5 2 3 81.J p~ fir~ ti [ftl JE , fr lit :;f-]3}~5£ 0 

[0123] fr2Js:~JJTh:7JA q=t, ffi=7J(J1£1ita~I 44 q=t sq fff ~JR441 PTt~Wiw ~im:tl3DtJ 6[] 

$t 1~ * )ft ff£ tffc 0 

[ 0124] if~ w l: it W:I 81.J m = 7J<. n£ 1~ ta ~I 44 ill tt f ff JE 'i0 ~ fJil, 4o/J tis: 81.J ~ IIX ~ ;fLl T ~ JE 
tJKJ+x § t;r- o 3 I ft r 71( r wmlf mst , tt xtw J§ 1: ~t ~1m * ff WIIX ; I ft~* JJJ7:7k±i -tz□ 1;; 1m 
tm ±m * m st , tt xt 71( q=i , 71( oo :1:i :ltkJtl: ff tJK I!X o im tt m ~A~ i'ffl sq ~~ti oo t1z 113 J: sq ~~ti 
ti D ~tit~fJH§ ~ R.~ ~ o 

[0125] -tz□ OO l?fr~, *W2Js:RS}j sq~tqi~JJTh:7JA, 2Js:RS}j sl.J~tqi*ffl ~u J£it7J(Fzf ffif3~1ita 
tJL ~ A sq 1lta1ft't , -§ t!: 
[0 126] S 1 . im JE tltaft ~ ki ±i& § t;r- f::E~ ~ *, ~ tlt§ @sl.J ilta¾H ftf:4:JF ~ ~frxll'c• 7t 
21:, *~~tltatil ftt:4~tJL~ A::t t1s:11:s1.J~~tioot1z113~~ti; 
[0127] S2. xtmff A± 1$:181.J 7.1£'f1.Jtl:1f:r&tlJitl, ~tJL~ A±tis:1 Eil.J7.'&''t1.tl iE~*JJ!Ll, tAff 
iv#JS3; 
[012sJ s3. * m ~~tioot1z113J:s{]N*Ll*~1131, *~~it7krzf ffif3~tltatfl~ A w~:¥:t§ 
@s{]I~-A,~½7]<.Fzfffi~ffi~m~AmBH§JE'~fil~W~~~Ja,~Jt~tis:f~JJ,X 
A 71( q=t ; Jt q=t , I ft tlA-§ t! : 7J(±i:ifil :r.iJ: .A ;f P wm:ifil t&tl A ; 
[ 0129] S4 . ½7J( Fzf ffi 13~ tlta tJL~ A~ T tJL~ A± tis: 1 sq ~ N. 7t 13 § ±TT Ii. ilia 0 

[0130] t~W 2Js:R S}j 81.J ~tqi~JJTh:7JA, iv#I Sl q=t, ~JEPJriw ~ 81.J iltatil ftf:4§, tlzt@ffltatil 
ftt:4J:fftttat1J c-tzoffi~fftttat1J413, m=fftttat1J424~) q=i sqfftti'fflsq~;~tlfrfftt 
tJLtiJ 5 J: W: I sl.J t~ ~til 1tt: 5 2 sJ.J ~;. , ~~ m ~til 1tt: 5 2 ~ ti tatH 1tt:4 J: ff ttta tiJ :t§ ~ti , ~ Fo im 
tt m~til 1tt: 5 2 J: sl.J ll3'.( it~ ti$ 5 21 ffi A:¥ x71( ~ $JL 51 l: , im! ~it:©: fir B Fo imtt [ftl JE' r~ 1:fr 1tf: 
522~~Jtfrxli'c ~ $JL51 l: sl.J f:frBJtl:ff [ftl 5E o fr2Js:~l1Th:1f A q=i , [ftl JE' r~ fir 1tf:522PT * ffl !l!Jttgx; 
Jt1mtat1J J=iJr~fJil. 0 

[0131J fr2Js:~l1Th:1f A q=i , frfcmtltatil 1tf:4frfftttJLtiJ5J: f:frB [ftl 5E sJ.J ·ttoc r, imtttfl~ 
Affi $ 81.J ~ ~ti tlz 113 J: 81.J :t§@ ~ ~ tifl/m o 113 2 ~ i~ ti tatil 1tf:4:t§ ~ti , l2J, ~fJil. tJL~ A± tis: 
ixttltatil 1tf:4Eil.JN*Ll 
[ 0132] t~ w * R S}j 81.J ~ ** ~ JJTh:7J A , iv #f S2 q=t , xtm~ A± tis: 18"17. E ·t1.Jtl:ff :r& ilJitl 81.J iv #I 
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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 inspection area. Each facility in the target inspection area is configured with a safety 

function that the safety value 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 line; then selectin!;I facilities meeting inspection setting requirements in a random manner 

according to a set sequence for subsequent inspection, in each inspection, acquirin!;I inspection results of the facilities in a 
quick image recognition manner, executing corresponding subsequent processing according to the inspection results, 

updating safety values of the facilities based on the inspection function, and synchronizing the safety values to each 
inspection robot; and substituting the safety value into the safety function. Compared with the p1ior art, the system has the 

advantages that flexible inspection can be realized, functions are diversified, and the inspection efficiency is improved. 
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~sqW:Jlffisq~~ffisq~ili-J(fAIW:5Esq~ffi~o 

10 . * 1As tX lLl ~ * 4J=iJr;£ B"J ~ r ~ {j. iH JJIJ sq t!L ff AM! :ifL:iN tt1Jr! , Jt tt1iE fr r , J=iJr;£ i& 
Jlffi~~@sq-~ifiltt~Ii&I~-,t.mrmfflsq=$W,iilitt:ifLBA*1Asmfflsq=$Wsq 
mf JJY: bt vu tt xt• tf:s,traJ 1~ ®H:frI '=3 :iN tt q=i 'G' B"J ie ~ ~Lp 0 
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11#~~ 
[0001J *1:t~ ~r-rtr~f3~:ifil1&1fr!, 1& :&.-1rfi~rOO 1t.iHJJIJl¥1tJlff AMHJL:ifil1&1fi!o 

.::ltE2..-l:±--,l,i 
!=:I .ffl. JX/l'-

[0002] ifllffAJl~~~O"{k:*"tAff~~**HiE,PTtUmM~_¥~1-\'.A~ft;MmP~"~£" 
1[ ~ 81 I 111=: , t~ ~ I ft ~x $ ~ )1n;. , ij~ * A~± n1i , jJ j(~M 1$ A81 i~z;}J]J?__ f3~ jJ Tri, IE O Ml~ 
~~~~tt*"~~fftt*~:&.~~~~~~~1fffil¥11:t~,~*~$1¥J~±~ffifllffA 
~@fflr~~Ift~*ffl~~o~*,:ifil1iifllffA~~~~-JJ~~:ifil1&~ft~~~l¥1£~ 
~ff-~,:ifil1iifllffAl¥13~~tt~~~m~*m~m~i¥J~~~~o 
[ooo3J § mr, ~ Yt!.8"1 :ifil1itflff A~ ~~:tt-~ n£:ffl:to -~m1~ 'El 8"11f:rtm1f :ifil1&, -Jl!Jt 
'ti.1¥1 jfil 1&ttt¥ iwf ~AI id~F1lm ~ 1¥1 [gj JE fi!4Ht Jtt ff jfil 1i ' :tm * 1z ;Efll,fj 1=HJ:iJ ~ ' 1[ t~ Jtt 1Tt~ w 0 

jj~ ¼ Jlt~tt *ff ft 8"1 l'J:iJ ~± ~ ~ , :ifil 1i 1¥1 ~ fi!! Ull ~ , -tzo * 1& :&. JIJ w ~ {~idi. J1n 8"1 :ifil 1i IJ!IJ ff 
ftiz~1ffiffi1!PI, :m=, 8Ji:~:ifil1&81nf¥ *, xtrW:iffil8"J;lx0JlfUIJ!U$!Z&, izo*~~Wclr. ~ft~~IJ!U 
W: ~ 81 i! , - ~ 7{ ~ fJ\1.t@1" 001~ @11~ ~ fij $ :c}J [3~ , iwf ~ }\. Imff 1& i!J!U o 

£llj)pg~ 

[ 0004] * R ~ El"1 § 81 :wt~ jg T ~ ij~ _t :ia~Jfll ~ti* ,ff ft 81 ~ PB mH~ 1jt - trfi pJ ~ :Efll 3Z 1~ jfil 
1i " J}J f3t~ ff " t~ ~ jfil 1i 5<i $ 8"1 ~ T 00 1~ iH JJIJ El"1 tfl ff A Ml if)ljfil 1i 1f t! 0 

[ooosJ *1t~8"1 § 8"1PT~imtt~ rtt*1f~*~:Efll: 
[ 0006] - trfi ~T 001~ iHJJIJEl"J tflff A Ml tfl:ifil 1&1f r! , i~1f r! I±! § t~ jfil 1i IX :1:i pg ~ I 8"1 ~ T 
'6':ifil1&ifllffA~~,§~:ifil1&1X~pgm-W:~re1r.~~W:~B"Jiz~ffiM!~~oo~~B"Jiz~ 
ill§~~:ifil1&W:~~*ffi:ifil1&~~~~8"1:ifil1&ill§~; 
[0001J i~1frt~:tt~ r:W~I= 
[ooosJ ~:ifil1iifllff Aft~TtmftWclr.8"1 ~1Jt:ifil1&~fi!!ft;M$1JC:ifil1&, ~ nH~i&~~Fff ~ 
M!m1f:rt~ff~~:ifil1&W:~~*B"Ji&iffilmffFo~:ifil1&,ftm~:ifil1&*,*m~~oo•m™ 
1f:rt~~i&iffilB"J:ifil1&~*'*ffi:ifil1&~*~fffflmFo~~~,#~rm~:ifil1&ill3~~ffi~ 
i&iffil8"1iz~ffi, p'J :W _¥m~:ifil1&tflff A, #~~i~iz~ffi 1-\'.Afofr~iz~ill§~o 
[ooo9J 1tjg1Jtm;, J=ifr~-~~001~iHJJIJJl~jg: 
[oo 1 oJ xt1& i!J!H:tr 8"1 i&~m1f-m:at raJ pg 8"1 $ * oo 1~:J:sffi, ~ Pi lf m1J11fril Fo1~ iu i&~ 1¥1ffi'r 
0001t.,Mm~ffi'r0001t.~~3filJW:~B"J~~~fil~ffi,~~~~~fil~ffi~ffiff~lfl~ 
0at*HiE~ffimffxtrt, t1Jlfrxtrtia*~N*ri&~r1xJffi,~~, IJ!IJF"±-~1"H~ff11§% ,~ 
N , IJ!IJ ~~ :ifil 1i Fo W: ~ El"1 iz ~ 11i * ffi :ifil 1i ill§ ~m ff ~ffi o 

[0011J 1tjg1Jt~, F±Pfr~~ i'f=r~fff1§% Fo, ~~ 3filJStl'aJN pg tBffi8"1foJr~$*OO•_t1~ 
_¥*~•*ff,m~*~•*ff*mftmoo•m™1f~mffM~1[1"f,~lfrM~1[1"f~* 
~ N j( r i& ~ r1xJ ffi , ~ ~ , IJ!IJ l±l 7J\. i'Jr ij~ *ff~ :ifil 1i tfl ff}\. _t =r~ i& iffil ~ lt , ~ N , IJ!IJ :ifil 1i m ff 
A~:ifil1&FoW:~B"Jiz~ffi*ffi:ifil1&ill§~mff~ffio 
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[ oo 12 J 1t :1g ttJZ1 , Jifr :l£ illi ~ Bl§ ~ l¥J * :it:A Jg : 

[0013] A = J+K • Tp • Lm/Lp • Tm 
n 

[0014] ;ltq:i ,A jg 3lrui&iffil:~Jw Fol'll.:Jiz~{!l, Tp:3/gifil~tJl~ Afrf¥ffi IX±i pg l¥J 1¥ffi a,f fa]' n 

p)r:)£ 1¥ ffi IX ±i ~ T ~~ i&Jm! B\J illi ~ q:i 'L' tu :5t , pfi:)£ifil ~ q:i 'L' m i&tffilxt S B\J ~1:t illi ~ 1ir I , 
Tm:3/gifil~tJl~ Afr f¥ffi IX±i pg B\Ji&1E~tf:f¥ffiStfaJ, Lm:3/gf¥ffi IX±i~JZ.tft/m ~ifil~q=i 'L'EI\J lJ!e 
~, Lp:3/g~-tf:St faJ1¥ffi {iz:Jll§ifil~q:t ,L,EI\Jlle ~&. ,K:3/gi&JJW:Bl.:Jiz~11LDD:fX~~, J:3/g3 mTi&iffil 
.rit 1JC J!ffi ~ u 1'11.:J iz ~mo 

[0015J {tJgttJZ1, Jifr:l£iz~Bl§~l'll.:J*:it:A79: 
[0016] An =An-l • t (1-t-Ql) ~ (l/Q2) , 
[0017J ;ttq:i , t:3/g 3 lrui&Jm!7Killi~ 1¥Jst faJ{ll§ 31Wi&Jm!i&1El¥J ~-tf:~Wrn faJ 15:'it 1'11.:J l::t 11i, ~ 3 
lrui&Jm!*illi~l'll.:Jst faJ m:kr~r 31Wi&Jm!i&1EB\J ~-tf:~iPltl faJIS:'it, IJ!Ut!!R 11ljg 1, Ql;¥OQ2:i::)J:3/g 
iz ~Bl§~ l¥J iml-=µ-m , *,t-i&iffil ttH@ £ ~ fi&xt S i&I ~ xt S sq imJ-=p-{1-[ , An- i jg l: ~it. faJ 1% 
st1¥Jiz~m,An:3/g31WEll.:Jiz~11io 
[0018] 1t79ttJZ1, Jifr:l£i&5E~lcft:*J=l:lfz□ T7JA11mk: 
[0019] :i@iffiit.*i&Jm!B\J illi~7J\.11-(Pt: Pt= Ar /Ta, ;lt q:t, Ar:3/gi&Jm!B\J iz~1HEl\1 ~:kt~ft 
11-[ , Ta jg illi ~ J=ifi rm~ 1M3 ~ B\J ,~, st l'aJ ; 
[0020] ~ Jifr:l£illi~7J\.11-(Ptxt pfi ~1~illi~Bl.:J i&Jm!:ittff ~Fff o 

[002 n 1t JgttJZ1, it• J:iJr:iZE illi ~ 71\.ffist , tt xt -'¥1- ,t-i& iffil~ ~ 1'i&tffiltil:ittff it• , ~Ni S:lt!! , 
~ Jifi:l£illi ~7J\.11ixt J=iJr ~ • ,t-W: Jm! ~?Jr~ -i& Jm!til :itt 1f ~le rt: , Jifi:l£ i&Jm!til3m:ct ~ ~ :B-ttr tu :B- o 

[ 0022] 1t jg ttJZ1 , j@iffi l¥J i& f@:3/g * illi ~st fa]* Ti& IE m B\J i&iffil 0 

[ 0023 J 1t Jg 1ftJZ1 , Jifi :r* t4 il-illi ~i& IE~* 1'11.:J i& Jm! ii JE 1¥1 ~1tf: Jg : 

[0024J ~11m1E1Aff~~Bl.:J T ~1)cilli~, !J!UJiJr~l¥J i&JJW:Bl.:Jiz~11i:1::)J Ar Aii&1EBl.:J 1~11i, 
HM~l¥Ji&Jm!l¥Jiz~ml¥J~ill:krAii&1El¥J~m~o 
[0025] {tJg{ft~, pJr:l£i&Jm!l:xtSl'l{]~1:tilli~1irI i&I~ ~,t-fflrtB~B\J =MHl&, illi~ 
tJl ~ A tlzttis ts~ l¥J = Mt til& B\J ~ jJ!J_ l::t WU 1~ xt ~ -tf:a,f fa] 1¥ ffi 1iII 1§ illi ~ q:t 'L' B\J jj!e ~ &. Lp 0 

[0026] 1§:E~~1st,f:t§l::t ·*btSJ:L~1f~ T~:ful5':!f.*: 
[ 0027] 1 , * bt ~ Pi J 1ff {}Z ifil ~ jj!i ~ Jr , * ffl J Mi tJl B\J ifil ~ ll% ~ , fr 1* iiE Mi tJl ·t1: B\J IPJ st ill 
f3~ ~~J®iiU~B:k $~1'11.:J i&Jm!, i&Jm!l¥Jilli~ faJ 1%i~f3~11J$1*Nfr ~"'r~iglE 1'11.:J ffi IE, JA mH*iiEfrilli 
~ IX ±i pg sq ~,t-Ai!J.l¥J~1E't1:, MltJl~ll%1'1{] illi~fil:;;f~xt :JJIJ~ ffl 'L' sq A ffi tB lf!J IEB\J a1 faJ, 
~ .tlt iz ~·t1: t§ ~ ~ tt ~~IE B\J t~fr , m~ ~ J :E~ ~1st;;itt¥ frilli ~ B\J ~ ll% [f!] IE , :tz□ * i±,1; R Ju* 
~ 1* iz ·t1: JJli 1'11.:J illi ~ IJ!u f¥fr iz ~ ~ 1"1J 1'11.:J ft=iJ }tfil o 

[0028] 2, *~~ fr~1JZilli~FoJ!ffi *i&Jm!B\J iz~11i, ~ri&Jm!B\J ~st~~MltJl~tlilli~ 
ll% ~ , ~ 5':!J. t~ r,§J illi ~ PI 3 't1: o 

[0029J 3-*~~*ffl 1 oo {j.iQ:JJIJtt*, rn rtfl~ A*~:;;f~il-r,§J ~ &1¥1 oo~iQ:JJIJ, ~.rlt 
* ~ ~ q:i tfl~ A 1il ff: fij -'¥1-1¥1 00 ~ iQ :JJiJ , r}J 13'~ $ * , ~ IIX 00 ~ Fo :rJJ w~ lf , 19.: ~ i't=iJ }tfil 8Jt:itt ff T 
~w~f, :tz□*fffr~ *~ IJ!tll::J'~Jj~*~, El3Jj~*~:ittff~:EI ,ikffB\J7JA, ril11£ Ttfl~Ato 
~Jj~*~EI\JM7JTiiLELfJ, IPJSt, EBrtJl~ Ato~~*~*ffl J IPJffB\Jit•t~:ru! ,Jj~*~q:t~IIJ. 
B\Jt~1iE~ttis~PI ~xttJl~ A q:tf¥fiil¥Jt~1iE~t1ls:itt{r J!ffi, JA rm:it:flj J '~i!illi~l0~&1UWT 
JW:;;f i* sl.:J ·tit m , yj Jr~® fij •sq~* iQ :JJiJ , IJ!iJ x mt~ :ct~~*~ 1r. ti PI~ :ittff iQ :JJiJ 11m v" , m~ 1R 
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7 :ifiliw:B"Jttfi q:i, xtri&nmB"J ~~%I~Y!tl~d>, ~□*~~Well ~~%IiY!tli& ~B"Ji!, ,R ~~JffirlA 
I5ttffiftiY!tl l'J:iJ Rfil o 

~f1 ~ 1-Jt a.11 
[ 0030 J 00 1:1g ::zJs: 1z S}j B"J :tJJtzt ft :W #I - ;f!fi mEfiJF ~ I:!! : 
[0031] l:!l 2J9::zls:1z S}j B"J B 1t:ifiliw::±v#J-;f!fiifrEfiJF~ I:!! : 
[0032] I:!! 3 Jg::zjs:1,t S}j B"Jil~U"f tli ~:±v#J-;f!fi;;frEfiJF~ I:!! : 
[ 0033 J 00 4 J9 ::zJs: 1z S}j st MUJl ~ 1'$ w #I - ;f!fi ifrE f~JF ~ 00 o 

~fl+'~M!?:15~ 
[ 0034 J T w ~a if ~ft I:!! to A ti~ nm 1Jtl xt * 1z S}j 5ttff w t@m S}j o *~ nm 1Jtl i:U, * 1z S}j iz*1J ~ 
J9mJm5ttff~nm.~lli7t¥:~~~nm1JA®Ati~~~rl~,~::zls:1zS}j~*~ffi~~~r 
T J£ B"J ~ nm 1Jtl o 

[ 0035] *~ nm 1Jtl t~1ft - ;f!fi ~TI:!!-~ iR JJIJ B"J f}l ~ A MUJL:ifil iw:1Jr! , i~1Jr! EB § f~;ifil ift IX ±i 
~~ll~~~~:ifilfftmaA~m,§~:ifiliw:IX~~~--i&nmrell~~-i&nm~~~m~~~ 
OO~ft~~~ill~®:ifilifti&nm~*ffl:ifilift~~~ft~:ifiliftill~oAti~,~1J~~mRa 
~~m~~~~1r~m~ftw•®B1t:ifiliftm*m~B1t:ifilffrw•◊ 
[0036] ~Dl:!l lJifrJF, tJJtztft:±v#l~t!: 
[ 0031J s 101 , ~ \,, § t~ :ifil fft IX ±i st ~ -=r:1:m oo , t1m 5E ~ -=r:1:m oo ~ ~ PT Jffi ;ff st il! fi!t to q~ :ifil ift 
B"Ji&nm: 
[0038] S102 ,xt § t~:ifiliw:IX±i~ B"J-i&nmnzmul~f¥N5tJJIJWGll i&nmB"J~~ffiJJD:fX*~, 
l:U,&~-i&nm~~~m~~~oo~1t~~~ill~~:ifilift-i&nm~*ffl:ifilift~~-i&ll~:ifiliftill 
~; 

[0039] s103, :tlzffl AI i&5EB"17JA, wi'!JE ~~ :ifil i"f;tJLa A~ ~1Jt:ifilift~fi!% o 

[0040J -i&nmxt $I.~ ~1:t:ifiliw:1:v:ll -i&J9:ifilift q:i 'L', *ffl:ifilift q:i 'L' t1J-i&~ 1¥ m IX ±i, *ffl:ifil 
ift ifJl a}\. ff 1¥ ffi IX ±i ~ ~ 1¥ ffi ~ fa] Tp, :ifil ift ifJl a A ft 1¥ ffi IX ±i ~ ~ i& k ~ * f~ ffi at fa] Tm, 

1¥ffi IX ti~:®fl!ffi~:ifilift q:i 'L' B"J fi!e ~ Lm, ~*at fa] 1¥ ffi f:v:ll~ :ifilift q:i 'L'El"J ii!e ~ ~Lp, Jffitt:ifil 
ift ill~ it~ :ff ]l!ffi 3 mJ i& nm B"J ~ ~{][An , :ifil ift ill~ *JF 79 : 
[0041] An= J+K • Tp • Lm/Lp • Tm, 

[ 0042] _t A q:t , K:79 }\.Ii& JE B"J xt ~ ~i& nm• Mt Well~~ ~ffiJJD:fx * ~ , J 79 :ifil ift if}l a A 
flj :½ IX ±i Fo j13ffi* -* ~~ h QX JKA* -$Y1 ~ffl t!P ~ ltx B"J ~uili ~~ffi 0 

[ 0043 J -i& nm _t xt $I. st~ 1:t:ifil fft 1:v:ll -i&ll ~ - ~ m r :J:13 m st = gfJ,ij , :ifil fft tJL a A tlz m :J:13 t~ 
B"J = g{U,ij B"J mi mnt 'Wtl f~ xt ~*at fa] 1¥ m f:v: ll ~ jfil ift q:t 'L' B"J ii!e ~ ~ Lp O Jifr;£ 3'13 t~ B"J = g{tuij B"J 
ffi~q:i~&~*~-~mmooJ=tJt~tt*~~$4,:ifilfftmaA*ffl=•~~m~~ff~ 
mz B"J $ 4 0 = gJ tiij B"J i&ll , pJ l:U, a JK1~ ~ ttf¥ q:t JEQiLltJIU13 B"J ft m , ~~ 1iJ$ )ft 1T ~ ~ 3'13 ffi, Jffitt 
~~j13ffi~7JAJEilJ]!!!ifB"J l:!l 1~ iRJJIH&* 0 

[ 0044] *RSA q:t , jg 7 uft!1*~ffi: jfil ift ~ qi Mr:ti. , 1~ iiE ~~i&nm 1:v:ll:ifil ift 5Ea N, -B!¾JJla A 
i~~fJ\l.;;;"m:J:13t~, ~*m~~1JA:J:13t~, ~Jltum5E T :J:13t~1r1e:~ ;fo1l1J:t1r tt;,t§~, ::zJs:1zsJ3 q:i, :J:13t~ 
~ fa] $1 * , ii 3'13 ffi il ll1lf N r,§J , PT i:U, $m M 00 ~ iR JJIJ Em k 3 lW i& nm~~ ~-ti. , EB r A$ 7:1'-i& nm 1Jtl 
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~□ mt~._m:fi!i~sl.Jiz~ttim¾iz~t□~iz~Mirr, ~.r1:too1ta1.J J1n;:wc¾iz~tts1.J1txJi1.~7F, 
~.r1:t,*ma~~~m~ITTw~~~ffff*frfil~ITT~~.m~a~~8Mtt~*~m~-­
m:fi!i*1rtat~, jj~¼xtr:is ®i&~sl.Jiz~-ri.:ifilfil:wti~~ ~~1f£sl.JtSJZ11r, rrot§SITT, ~□*xtr 
~ff ff :isW BI.J i&~*fr ~ N81 fsJ BI.J Ji ,si, tat~,* Pi T -=f1Jt, '!Y:.J~t,t ~ * 1t, 13~ ¼ :wt i~~ ~ ~ 
ff ff$1 ~ BI.J ii:_ ~-i,siz fir-, JA rm m ~ g *:ifil fil BI.J fa] 1% 0 

[ 0045J i&JJW: iz:.~11-f.llli! ~ 81 fsJ ~ ft sl.J iz ~fl§~ 19 : 
[0046] An =An-1 • t (1-t-Ql) ~ (l/Q2) , 
[0047] _Lt;*, t19 §mJi&~*:ifilfilBI.JB1fsJm ~ 3 ~u i&~i&JiBI.J.*fil~IJ!UfsJlr'R ITT t:t11-f., :tr 
§ mJi&~*:ifil fil BI.J ~ fsJ mJC r~ r § BUi&~ i&5E BI.J • *fil iITTU fsJ lr'R , JJ!Ll t~ 11-f.19 l , Q 1 t□ Q2:l:'.)J 
19 iz~ fl§~ sl.J iJaJ 71 f1-f. , -;'},t.i&~fLH@ m ~ :¥¥ ocxt S i&B ~ xt SITT iJaJ 71 f1-f. , An_ 119 tW, *Ll sl.J _t ~ 
it M fsJ 1% 81 sf.Ji&~ iz~m o 

[oo48J ~□ 00 2J=iJr7F, E31t:ifilfilw.lll~tt: 
[ 0049 J s201 ._ ~ ~ 7jz E31t :ifil fil ~ , 11i ~~ :ifil i"HJl ff A ITT •fx:ifil fil ~ Ji!'fr *ff 5i; ~ BI.J • 7jz:ifil fil : 
[0050J s202 ._:ifilfilifflff A:ifilfiljij~~,t.i9:~!§1'fµfLHJ.s:ifilfilt~ **ff !§it~~, :tr:ifilfil* 
imtt~~oo•m~~'!Y:.~~H~*'~mM~ftm•w~,:tr:ifilfil*imtt~~oo•m~& 
~'!Y:.~~H~#,~~:ifilfilf§w~ITTiz~m*W:ifilfilfil~*ff£ffi,#~~w~iz~m~ 
Aiz~fil~*ff~M,~J§M~:ifilfilifflffA£ffi-;'},t.i&~ITTiz~m: 
[0051] s203 ._ ~7jz11i ~~ i&5EBI.J~~ff ~ llli!tfl 1:f:rt:JZ11ft1,g.:ifilfili&5E~*SI.Ji&~, :ifilfilji;JJ½ 
J§ m~ tJtAr w .lll s20 2 o 

[0052J _t;r;tw#Js202*, •~~001ttQ~1}e1rt~ r w.lll: 
[ 0053] tt xt :fi Ti& 5E BI.J m ,ST, i& ~ , :ifil fil tfl ff A ff fit~ ffi ~ ~ 00 • BI.J *~ 1iE ~ ffl , :ifil fil tfl ff 
Aiti*tm 5E s"J fil iITTHir J§ xt m ,ST, i&~*ff oo 1t~~, imtt ~ a~ rsJ s"J $ st oo 11 tat~,~ J§ * 
Pi £f-m~ Pfrij J§ :fi iLl i& ~ ITT if~ 00 ft , ~~if~ 00 •* ff tm ~~, :fi iLl § BU m ,ST, i& ~ B"J § mJ *~ 
fil~ffl,~§mJOO•ITT~fil~ffl~1t~~OO•ITT~fil~ffl*ff~~,:tr~~~*~Z¥aJC 
ri&5E~ffiITT~H~#,~~:ifilfilf§i&~ITTiz~ffi*ffl:ifilfilfil~*ff~ffi,:fi~~~*Z¥ 
frAT~TWJE [1x) mBI.J ~ H~#, JJ!Ll m M~ ftt~ •w .lll 0 

[0054J ~□ 00 3J=iJT7F, m~JJ~ ft=t~-ff.lll~tt: 
[0055] S301._~~3BU~fs].§tpg tat~ITT $sk001t_tf~~5tffr~~*ff, J=ifrit5tffr~~*ff*ffl 
~ :ifil filtflff At§ Pl M it._ uoc £ u M 1! tl~ : 
[oo56J s302._ El3-5ltfr~~*ff, xtoo • *~£f-t_i~nfAJ ,:fiiLli&~ITTif~001t .~~if~001t* 
1T ~~, :fi iLl § BU m ,ST, i&~ BI.J § mrt~1iE~ ffl , ~~§BU 001t ITT t'lf1iE~ffl ~ 1t ~8100 ft ITT t~1iE 
~ffl*ff~~~ft::fi~~~ft~*~1¥aJCri&5E~mITT~H~#,~'!Y:.§m~~:ifilfil 
ifflffA,:ifilfilifflffA~:ifilfilf§i&~ITTiz~m*ffl:ifilfilfil~*ffmB,:tr~~~ft~*~Z¥ 
fr AT~ Ti& 5E [1x) m BI.J ~ H ~#, JJ!Ll 1±171"- ffr ~~ *ff El)(;tfil fil;f}lff A_t t~ taia BI.Ji&~~ f$ 0 

[0051J * '!Y:. ~ * , * m a"J oo • tQ ~u tt* m ~ ¾ i,~ ~ ft tt*, :ifilfiltfl ff A al.Ji,~~ ft l~ 
oct§xtt11t£, rm~~*ff * i,~~ft1~&$5ci~, m~t§mi, m ~ El3 ~~*ffxt:ifilfilifflff As"J t$£:?::. 
~ft*ff£ffi 0 

[0058] aff .lilS203*, ;g_,t.i9:~pJ![~B1fsJBI.Jm3, filiiJ!UBI.J~*~~fft~~, fB¾-;'},t.i&~ 
ITTr~~&~&~&-*fil~001%$~fflPl,~.r!:t~~~~PlITT~**ff*ff,Mrffi~Ji 
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:illHi:;tflff A Bl.:J r - 'l'ifil :r& § tJF o 
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W:~~m~~~~W:~:ittff7rx:5t,~Fo~m~W:~mffi~~*ffM~.~5Em~W:~ITT 
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[0072] ifil:r&ifflff A ~Pi~1-4irYmm~1!:f:ITT ½mi&JJfil~i&JJfiltii, ~ Ja1=Ew~JS403q:t Ll~if}l 

7f Am 1l1-4 iriili :r&i& 5E ~ * Bl.:J i9: JJfil o 

[0073] *1>tS] sq :=t~a:S] ,8 ESM'l'*-~*ffl 7 ~ifJlBl.:Jiili:r&li't~ '1=E1:~iiE~m·r1:Bl.:J ~st 
ill~~~~ffij($~ITTi&nfil,i&nfilITTiili:r&~~$~~~~1=E-'l'ffi5EITTffi~,Mffi~~1=E 
iili :r& [X j:~ pg B\J -'1' A J!{ B\J f,~ JE ·r1: , ~ m ~ Rt B\J jfil :r& ill~ 4? xt JJIJ ~ ffl 'L' B\J A ffi tB [ftl IE B\J st 
fa], ~Jltix.~·r1:t§$1Lltt~-5EB\Jt~TT, ~st, *1>tS]*ffl 7 001~i9'JJIJ:fi*, ESrifJlff A* 
~~~ir~ff&ITTOO.mM.~.rlt*a:S]q=i;tflffAffiffffi.ITTOO.mM,~!!XOO.FoW:W 
:r&lf, l9:~fJ:iJ ~:wt:ittff r -:W~J, -tz□ ~f¥1=E~ :ff1t JJ!Ll_tJ!ijjl1.*ff, ES jjl1_*ff:ittff 9.tll, iktt 
B\J7fA, Pilfl£ 7ifJlff A;fO~Jjl1_*ffB\JM7fffiffijJ, ~st, ES rifJlff A;fOJjl1_*ff*ffl 7 ~ttB\J 
it•m~.m*ffq:t~!IXITT~fil~ffi~pJ!J,~;tflffAq=iYf~ITT~fil~ffi:ittff~ffi,Mffi~ 
iLl 7 -~~ifil:r_&;,f;Pff &iiJ~M~~Bl.:J'tloc, !t1!7~-®ffi -ITT~*i9'JJIJ, JJ!Ll3c\wt:i::uijl1.*ff 1L 
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~~mtt~M~m~*ffl*R~l¥1~m~ili~$~~~~~0~~.~*tt*~~~tt* 
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2025/12/9 16:04 Espacenet - search results 

Espacenet 

CN115517581 A Method and device for executing ground cleaning task 

Applicants: NANJING FUYI INTELLIGENT ROBOT TECH CO LTD 

Inventors: CHE DALU,LI PENG 

Classifications: 
IPC 

CPC 

A47L 11124; A47L 11140; G05D1/02; 

A47L11/24 (CN); A47L 11/4002 {CN); A47l 11/4011 (CN); A47L 11/4061 (CN); A47L11/4066 (CN); 
G05D1/0212 (CN); A47L2201/04 (CN); 

Priorities: CN20221045637 4A 2022-04-28 

Application: CN20221045637 4A 2022-04-28 

Publication: CN115517581A·2022-12-27 

Published as: CN115517581A 

Method and device for executing ground deaning task 

Abstract 

The invention relates to a method and device for executing a ground cleaning task, and relates to the technical field of 

intelligent manufacturing, and the method comprises the steps that a floor sweeping robot obtains the ground deaning task, 
multiple to-be-cleaned areas are determined, and the multiple to-be-deaned areas are distributed on one or more floors; the 

sweeping robot plans at least one task execution route for connecting all the to-be-cleaned areas in series according to the 

current position of the sweeping robot and the distribution positions of the to-be-cleaned areas; for each task execution route, 
the sweeping robot counts pure moving road sections in the task execution routes, and the pure moving road sections 

comprise stair climbing road sections and flat ground road sections; the sweeping 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 cleanint1 efficiency 

can be improved, and the cleaning cost is reduced. 

https://worldwide.espacenet.com/patent/search/family/084695605/publication/CN 115517581 A ?q=CN115517581 A 1 /1 
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1. -trfi1Aff:l:fuffi1l1a{E*1¥r111!, ;ttt~1iEftr, J1feJ£1J1t'EL1r1i: 
~~mffAa~~wm~ff*,~~$~*m~~~,MJ£$~*m~~~*~ft­

~QX$'i~~~; 
m~~~mffA*ffl*m§mI~B~M5£$~*ffl~~~~*~~B,~~~&-* 

$~M~M5£~ffl~~~~ff*~ffM~; 
~rm-M~ff*~ffM~,M5£~~mffA~#M5£ff*~ffM~*~~3MM 

.I&, p)T~~f$i)Jfi!%.l&'ELtrS~ttfi!%.1&5fO~:l:filfi!i.i&; 
M~~~mffA~r~~~~tt•~~~~~~3M•~~~,~~m-MJ£ff*~ 

1f ll%~ B"J ,~Ut$i)Jf3~~; 

M~~~mffA~rM~~3M~~-*~§~ff*~ffM~,~ffM5£~ffiffl~ff 

2 . * ffl tx5fLl ~ * 1 p)y~ B"J 1-f tt , ;tt t~:fiE ft r , p)y~ 13 :1:111m ff A* ffl **fl§ 1W 1:trB to pfr5£ 
$~*ffl~~~~%~~B,~~~&-*$~M~M~~ffl~~~~ff*~ffM~,'EL 
frS: 

M5£~~mffA*ffl*m§lW~B~M5£$~~ffl~~~~%~~BLl&m~M5£ 
*ffl~~~~~~%~,~~~&-*$~M~MJ£~ffl~~~~ff*~ffM~o 

3. *ffltx5fLl~*lp)T5£B"11-ftt, ;ttt~1iEftr, pJTJ£13:l:futJlff A 'EL~MUL~!:iMB"JlW$, * 
$5fOJ§$; 

pfr;£1J1tili'EL1r1i: 
~r~ttM~*m-Lff~~,M5£~~mffA~MM~lW$ffl*,#lW*Ll~M5£ 

1W$1ift?Jr5£~PJI' L; 
M5£~~mffA~MM5£*$~~ffiffl*~~M5£1W$~~ffi~~,#lW*Ll~M5£ 

*i'fl11iftJ:iJT5£~PJI' L; 
M5£~~mffA~MM5£§$~~ffiffl*~~M5£*$~~ffi~~,#~u*Ll~M5£ 

§$1ift?JT5£~PJI' Lo 
4 . t!R ffl tx5FLl ~ * 1 J1Jr5£ B"J 1-f tt , ;tt t~ 1iE ft r , J:ife 5£ 13 :l:ful'Jl ff A 'EL~ 151:t iL~ i)J B"J lW $ , * 

$5fOJ§$; 
?JT~1J1tili'EL1r1i: 
~r~ttM~*m-~ff~~,M5£~~mffAlW*Ll~M5£1W$~~~~§,~M 

pfr5£1W$~i¥ft£1ift?JT5£~PJI' L; 
M5£~~mffA~~lW*Ll~M~*$~~~~§.~MM5£*$~*1iftM5£~~ 

L; 
M5£~~mffA~~lW*Ll~M5£§$~~~~§,~MM5£§$~*1iftM5£~~ 

Lo 
5. rtzfflrx5fLl~*3QX4PfrJ£st1J1t, ;ttt~:fiEar ,J1JTJ£~u i'f!1" *i'fl1toJai'f!Jst~ffi7J\.jjlJ~B 

~ 11JWJi!e 1~ ~ff, 7J\. jjlJ m r ~ 1»1u J1Jr5£ mr i'fl1 " * i'fl1 to Ja i'fl1 s"J ~ w ~ :1:m w rsJ st Ji!e ~ o 

6. ttzffltx5fLl~*sJ=ifeJ£~1-ftt, ;ttt~1iEftr, J=iJT~1Jttili'ELtr1i: 
ftJf~tttt:¥¥ * ,?JT5£13:l:fumff A ic)J{t:.~ ~PJl'B"J ~PJl'r%11&; 
~1iftM5£~~1WM5£1W$ffl*QX~*~r%1J&~M5£~~r%11&~-~,M5£~~mff 
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A~ffi~~ili~~~f3fflN~~~.mffi~Mmit$$~~mit$$~ftmit~~~o 

7. itHJ.Hx.lLl~*3~4Jifritsl.J~yt, ~t~{iEfrr, JiJrit~rtJ:E'ELt!S: 
~**it~~~r~ffi$~~.mit~~mffA~ffi~~rt~*ffl~mit~~s1.Jffl$ 

11 ~ '.lt lt ; 
i:13 Jifritil1a1i~'.ltlt:it:iLl ~pfry_~[ts,t, Jifrit13:l:futJlff Aif}~pfrilitt~~ f3 ~ilia ?fr 

j;t~pfr; 
~mit~~~It*rmit•*ffl$11~:tttt.mit~~mffA~~rmit~~:tttt® 

Jifrit-*il1a1i~'.ttlt, tLl IE~ pfrffiia fi!%~: 
mit~~mffA~rmit~~ffi$-~ffi$mit~~o 
8. -#1Jlfftfuooil1a11:*s1.J3&I, ~t~tiEfrr, JiJrit~I'ELtt = 

~ ±i i'Im IE*~~ , ffl r ~ ~:l:fu ffi il Ya 11:* , i'Im IE$ '1'-1~ ilia~ ±i , JiJrit $ '1'-1~il Ya~ ±i :5t 
~fr-'1'-~$,t-~~; 

•~~~-~.fflrmm*mi:13$~I®mit$,t-~ffi$~~1'11.J:5t~~I.~~~& 
-~*~*~*it~ffi$~~1'11.Jff*~ff•~; 

•m~ttm~.fflr~f~-mitff*~ff•~.~ttmitff*~ff•~*l'II.J~3M 
1t~m, JiJritt4!3Mfi!4tm'ELtt~~fi!4tmtoftfu1t~m; 

~~~IE-~,fflr~rffl~l'II.J~~•~~~®f~3M$~~~.~IE~-mitff 
*1Jlfffi!%~1'1"J i~t3Mfm~: 

ff*~ffm~.fflr~rmit~3M~~•*l'II.J§~ff*~ff•~.~ffmit~oom 
ia{f:*o 

9 . - # 13 :l:futJL ff A , ~t~ 1iE fr f , JiJrit 13 :l:futJlff A 'EL t! ~I! ff to f¥1ii ff , Jifrit 1'¥1~ ff* 
::r¥fa~~~&-~m4-, ~&-mli\rt: ,1iJ,~~~m4-~, JiJrit~&-~tl't4- ,JiJrit~&-m 
;f-'1!.ff, Jifrit f~ti~ *QxJl't4-* EB JiJrit~l_i ff JJo~#tJlff ~ ~l~~□tXlLl ~ * 1 ~ 7 {:E-Jifrit 1'11.J tJl 
1f tfu w ilia f:E * 1'11.J ~rt o 

10. -lrfiit•m ~~1'¥1it1r.m:t, ~t~1iEfrr ,Jifrit1'¥1it1rmt*::r¥1it~~&-~tl't4-,~ 
&-mli\rt:, f~ti~~~ m4-~ , JiJrit~ &-~m4-, Jifrit~ &-m:r¥ ff, JiJrit f~ti~~~ m 4-
~ EB ~I! ff JJ□ tlt:3f tA1T ~ ~l~~□txlLl ~ *l ~ 7 {:E-JiJritBI.J tJlff :l:fu ffi ilia {f:*B"J ~rt 0 

3 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 210 of 377



CN 115517581 A 1111 vr 

11#~~ 
[0001] * $ ii1H& R. ~~~tu m:tt#~l±i, jt ;1tr& :&.. - ftp 1JtAf :l:fu ffi flia1I:9H81f$! to?J&IL 
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[0005] 79 T t~i%1i:l:fuffiilia5t:Y:¥, ~ft£fl$a)J½*, *$ m~M!!1YVt~1ft T-;frf11f1Af:l:mffifflia 
11:*al.J 1frt to ?J&B o J=ift~tt#1f ~~□ r = 

~-1f ffi, * $ m~M!!WV t~fft T -ftp1Afr:l:fu ffi ilia fI:*BI.J 1fr!, pft~1f1!'E11t: 
~~mffAa~~wm~ff*.~1E$-t-*m~rz:~,m~$-t-*m~rz:~*~ 

fr--t-~$-t-tt~; 
m~~~mffA~w*m§mr~11~m~$-t-*ffl~tz:~B1.J*~~11,~~~& 

-**am~m~~m~rz:~BI.Jff*~frM~: 
~rm-m~ff*~frM~,m~~~mffA~*m~ff*~frM~*BI.J~3M 

R! ~, J=ift~~3iJJ jj!! ~'E1tt ~ttli1! ~to ~:f:mjj!! ~: 
m~~~mffA~rffiW:BI.J~tt•~~~~~~3M•~~~,~IEm-m~ff 

*1Afr jj!4t ~ BI.J ,e, 3 i}J ~~ff.: 
m~~~mffA~rm~~3M~~-~B1.J§~ff*~frM~,~1-rm~~wm 

ia1I:*o 
[0006] ~T L~ti*1f~, frX1$~tz:±i:ittfrfiraS1, 8313:1:fuifllff A§ :=t~Jli!t1JtffiJ&1I:* 
1A1T jj!!~ , -]3}~ ~R, {I:*1Afr jj!4t ~flia:1:m ffi, !if-t-ttf¥3c f/fi ffl f=' iA79 =pffi, 13 :l:fuif)lff A PT i:U, § 
1-ra~i:l:fu~pjzp)r ~ [X ±i BI.J ilia Ift, :l:m ffi ilia BI.J 5':)( $~ i%1J , ~~~pjz*to Ah pjz*:l:)J~ft£ 0 
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[ 0007] pJ J& S"J ' pfr 5£ 13 :1:-tMJL ff A tl,Hij * m 31W fir jl ;fQ pfr 5£ $ ~ ~ ffl ¥a IX ±i S"J * :m fir JI ' 
~~~&-~*~m~mJ£~rn~IX~ITTff~~fi-~,§m: 

mJ£~~ifflffA~fflljs:iffl31W~I~mJ£$~~ffl~IX~ITTJt:m~I~&~~ 
mJ£~ffl~IX~ITTIX~%~.~~~&-~$~m~mJ£~ffl~IX~ITTff~~fi-~o 
[ ooosJ ~ r _tJ£ tt * 1f ~ , 13 :1:-t11tJL ff J'-- tE iJJi! tH3:~1J!Ar fi!! ~ s-t , PT ~ 1E *~ t!t 1~':l~ 1a IX 
~~ITT3~M~.~wm~~~$~m~~ffl~IX~ITT~-~~ffiITTff~~fi-~,~~ 
11£ tm w 1~ 1a Mt¥ st f3~ 1J! 1f1 ff; o 

[ooo9J PT J&S"J, J=ifiJ£13tmtJLff ;'--§'a"J!R \,, ~l~:Z~JJstmr -tm, * -tmtoFo-tm; 
pfrJ£1f1!JE§1t: 
~r~~•~*~-_tfi&~.mJ£~~mffA~~m~iw-tmffl*,*mr*~~ 

J=itr5£ iw-tmmtEJ=ifiJ£ & ~r _t; 
mJ£~~mffA~~mJ£q=t-tfflITT~ffiffl*~~mJ£~~-tmITT~ffi~f,#iw*~~ 

J=itrJ£ q=i-tmmtEJ=iJrJ£ & rfr- _t; 
mJ£~~mffA~~mJ£Fo-tmITT~ffiffl*~~mJ£q=t-tfflITT~ffi~f,#iw*~~ 

J=itrJ£Fo-tmmtEJ=ifiJ£ & ~r _to 
[0010] ~T _t5£tt#1f~, 13:tfutJLH }dmrlJ!R \'t ~gi}Jl'l"J - ~$5t, i~~Et ~rITTrl;f¥:JfF5t 
~-~$5tITT~~ffl*,~WPT~~~~~ffikITT_t~rl~o 
[0011] PT J&S"J ,J=ifrJ£13:l:mtJLff A §'a"J!R \,, ~i}Jl'l"JmT$, q=i$;fOFo$; 

pfrJ£1f1!JE§1t: 
~r~~•~*~-~fi&~.mJ£~~mffAiw*~~mJ£iw-tm~~~~Fo, 

~gz:JJJ=ifiJ£iw-tm~1ffmtEJ=itrJ£& rfr-L; 
mJ£~~mffA~~mr*~~mJ£q=i-tm~~~~Fo.~~mJ£q=i-tm~*mttmJ£ 

mJ£~~mffA~~mr*~~mJ£Fo-tm~~~~Fo.~~mJ£Fo-tm~*mttmJ£ 
&rfr-Lo 
[0012J ~r LJ£tz:#1f~, 13:tmtJLff JdmrlJ!RiL~~st - ~-tm:n"- ,i~.JJI~& rJr-stttf¥:rfi::n"­
~-~-tm5tITT~~~* ·~wPT~~~~~ffi~ITT~~rl~ 0 

[0013J m J&ITT, J=ifiJ£iw-tm, q=i-tmtoFo-tmst~ffi 5tJJ1J1&I ~~»!tlJLeft®ff, :n"-JJ!Jffl rr&~NtlJ=ifiJ£ 
mr -tm , * -tm to Fo -tm st~ w ~ tfu w rsJ st JLe ~ o 
[0014J m J&S"J, J=iJTJ£1f1!:iE§1t: 

tEJf~~rl;f¥ q=i , J=ifi;;,tq3 :l:mt!Lff }'--ii:.~ B ~ & rfr l'l"J & rfr ~ & ; 
~mttmJ£&~iwmJ£iw-tmffl*~~MITT~&~ffiJ£&~~&~-~.mJ£~~ 

tJLff AV!U YB & rfr-:illt~1f rtJ f ~ tm i&lle ~ Fo, 11Hw ~i}J pfi:r£1W $ ~ 1f p)T5£ mT -tmmtEJ=i)T5£ & pfr 
Lo 
[0015] ~T L5£VZ:#1f~, ~&rfr-Sii~iwi'mffl*~pif:fl£ITT ~&~ii:.~S"J Et'Pfr~ nt*fixt 
1::t, PT ~1u!fr13tmtJLff A~i!f;r,gkmtE&rJr-L, #re~*-~ITT ft$ifir¥i, PT ~pif:fl£13t-t11tJL 
ffAtE~&~Si.~&~~tE#~ffi~~-~rl~ili~#~ITTM~o 
[0016] m J&S"J, J=iJTJ£1f1!:iE§1t: 

~*ffiJ£&~-r~rn~1X~.mJ£~~mffA~1m~~rl~*ffl~ffiJ£&~ITT 
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':=e: '± re ~ * FEJC 
il=lil=f'1'.~1II.LJ/i!,/3t..; 

3;11 vr 

§m~m~•~~&~~~~~&at,m~~~mBAm~~~~n~f3Llm 
1aJ=ifi~~p*; 

~m~~~~&*rm~•*m~•~~&.m~~~mBA~~-=tm~~~~ 
&;f0}1fr~•*1l1aa~~&, tLlk ~Pkilialli~: 

m~~~mBA~-=tm~~~m~n~m~m~~~o 
[ 0017] ~ T _t ~ tt * n ~ ' 13 :l:m tfl ff}~ 1± Jf~ ~ PJI' BI.J [Pj Bt , pJ I;Jjifi :ct fl ie. ~ ~ &xt ~ p)I' 

il fall!~ )ft ff tu JE , )A rm pJ Ll ~JJlif. tt xt ~ p)I' BI.J ~ ffi il 16 0 

[ oo 1 s J m = n w , * $ m ~ iffil 1JH~1ft 1 - ** 1Jt. ff :1:m w 1l 1a 11: ~ E11.J 3&Jl , J1fr ~3&• 'EL =rt = 

lX ±}lit Eftl k *~~ , ffl -=f ~ !fx:l:m ffi fl 1611:* , l'iftl k $1'1~ ilia lX ±}lit , p)r~ $1'1~1l1a lX 
±}l!t'Jt~tE-~gl(;$~~Fzf; 

n~~~-~.mr*W*m§m~•®m~$~*m~rx~BI.J*~~•.~~ 
~&-~*~m~m~*m~rx~E11.J11:*~ffn~; 

nR~*•~.m-=tM-=t~-m~a*~ffn~.~*m~a*~ffn~*BI.J~ 
f$ i}J ll! R, J=ifi~~-i}J ll! R'EL tr1i ~~ f! R 5f0 f :l:mll! R: 

~~~k-~,ffl-=f~-=fffl~BI.J~~-~~~®f~3M$~~~.~~~-m 
~ 1I:*1A1f lf! ~ 1'11.J ,~, f$ i}J 13~lf: 

a*~ffm~.m-=t~-=tm~~-M~~•*BI.J§~ff*~ffn~.~ffm~~ 
ffitlia1I:*o 
[0019J PT :i&BI.J, J=ifi~ll!~i_m:1Mm~, Jltzfs:ffl-=f: 

*w21s:m§$~I®m~$~*m~rx~B1.J*~~•Ll&~~m~*m~rz:~ 
BI.Jtx~m~.~~~&-~$~m~m~*ffi~[X~BI.J1I:*~ffn~o 
[0020] PT:i&BI.J ,pfi~3&Jl'EL1'i'.5!RiL~IRi)JEII.J$$, *$;¥OJ§$; 

?fr~ 1I:*1A1fm~, ~ffl -=f: 
Mr~~n~*~-J:ff~~.~Mm~$:tfflffl*,#mJtl:Ll~m~m:tffl~1±m 

~~p)I' _t; 

~Mm~*:tfflE11.J~IDffl*~~m~mtfflE11.J~ID~f.#$Jtl:Ll~m~*:tffl~1±m 
~~Pk _t; 

~Mm~Ja:tfflB1.J~IDffl*~~m~*:tfflB1.J~ID~f.#$Jtl:Ll~m~Ja:tffl~1±m 
~~p)I' J:o 
[0021] PT :i&BI.J, pfi~3&Jl'EL 1'i'.5!RiL~IRi)JEII.J$$, *$;¥OJ§$; 

?fr~ 1I:*1A1fm~, ~ffl -=f: 
Mr~~n~*~-~ff~~.$Jtl:Ll~m~$:tffl~~~~Ja.~Mm~$:tffl~ 

11£~1±J=ifi~~Pk l:: 
m~$Jtl:Ll~m~*tffl~~~~Ja.~Mm~*tffl~*~1±m~~~1:; 
m~$Jtl:Ll~m~Ja$~~~~J§.~Mm~Ja$~*~1±m~~~l:o 

[0022J PT :1& B1.J , J=ifiit$ tffl, * $5fo Ja :tffl 1'1"1 ~ w * iiJ ~• ~1»rn £e 14¥ ~ff, 5J\. JJIJ m -=tr& 1NtlJ=ifr~ 
m tffl, * tffl 5fo Ja :tffl 1'11.J ~ w ~ :1:m w raJ BI.J £e ~ o 
[0023] pJ :i&BI.J, pfi~1I:~:rAfftl~, ~m r: 
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fr JF~mu ti q=i , J=iJrit 13 :l:fuifJl ff J~ ii:. )RB ~ 'Et ~fr B"J 'Et ~fr r,§1J It ; 
~~11:mit'Et~$mit~~m~*~~~~r,§Jtt~mit'Et~r,§1JJ'.t~-~,mitB~ 

mffA~fil'Et~~-h~~3ffl~~~~.mffi~MmJ£$$~~mJ£$$~11:mit'Et~ 
_t 0 

[0024J PT i&B"J, J=iJritff*1Afft~~, J:EJ=l:J-r: 
~**it'Et~~f~ffl~~~.mitB~mffA~~~mtt~q=iffl~mit'Et~~ 

':=E'.. '± ffi ~ * FEJC i I=! t i=r 1~ lIIL Yi!, IX ; 

~mJ£m~•_fiRJJ/t'.&~~'El~~tt~.m~B~mffAm'Et~~•h~~3~ffl 
ra Jifiit 'El j)fr ; 

~mit'Et~~It*fmit•*m~a_fiRJJlt'.tt,mitB~mffA~~fmit'Et~JJlt'. 
tt 5fo J=iJrit•*ilra a_fiRJJlt'.tt, tu 5E 'El ~frilra IE!~; 

mitB~mffA~fmit'Et~ffl~M~ffl~m~'Et~o 
[002sJ ffi hffi, ::zls:$ m~tftg1JHJH~ T-11H3:l:fuifJlff A, J=ifrit13:l:fuifJlff A ~115~:Elff;fo 
7¥1ii ff, J=ifiit 7¥1* ff q=i f¥1ii ~ ~ &-9fo;ffi 4" ~ &-Rtiff "1~uI&~~1l°t4~, J=ifiit~ y-
9kffi4"mit~&-R~ff"mit~~*~m4*rnmit~llff~•*~ff~~~~m­
hffimit~~ff~ooffl~ff*~h$o 
[0026] ffi[[lhffi, ::zls:$ m~tftg1JHJH~ T-1tt1it.ifJL PT it1¥1*1r mi, J=iJritf¥1ii1r mi q=iZffii 
:;g ~&-9fo;tl°t4" ~ &-Rfiff "1~uI&*~tl°t4*, J=ifiit~ &-9fo;ffi4" J=ifi5£~&-Rtiff" 
mit~~*~m4*rn~11ff~•*~ff~~~~ffi-hoomJ£~~ff~ooffl~ff*~ 
h'l!o 
[0021J ~_tJ=ifiit, ::zls:$ ffi~:;g~ r:;g:ful:5tJc~ = 

*ffl::zls:$ffi0*~~ff~ffiffl~ff*~h$,11:~ff~ffiffl~ff*~'B~mff 
A*ffl$~~ffl~~~fr~~m~~~*~~I,~~$9fo;ff*~ffM~,#~f~m• 
~~¾~~~3M$~~¾~~~9kff*~ffM~_t~3MMR~~3M~¾,filffi~f 
,e,3Mf3~$Ei&~ {:E*1A1ifi'!~*ilff:l:fuffiilra o.tkW, 11:x,t$~~±~m1ifflia~, rn 13:rfutJL 
ffA§~~~~i&ff*~ffM~.N~OOff*~ffM~ffl~~ffi,~~rl~~~fflPA~ 
-=rffl , 13 :1:mm ff J~ PI~ § ff ~~t:1:m~ nx; J=ifi ;;g ~ :1:i st ilia I ft , :tfu w ilra ~ 51~ $$~ r,§J , f3~$Enx; 
::zls:;f P AfJ nx;::zjs::l:5J~1!£ o 

~11 ~ 1-Jt llfl 
[ 0028] 00 1 ~ * $ nt~ iftg 1JLl q=t tAff :l:fu ffi ilia ff *B"J 711! mf~ 00 ; 

00 2 ~ ::zls: $ ffi~ tftg fytl q=i -ttt1 {:E*1Aff Ii'!~ st ~~tu~ ,ii 00 ; 
003~::zls:$ffi~M!!1Juq=i-;ftt1{:E*1Afffi'%~B"J~~tU~AOO; 
oo 4 ~ * $ it~ Ml! 1Ju q=i tt x,t _t ff 'Et ~* st ~m 1fiU¥ oo : 
00 5 ~ ::zls: $ ffi ~ iftg 1JLl q=i tt x,t _t ff 'Et ~* B"J ~m~fr R 00 : 
oo 6 ~ * $ ffi ~ iftg fytl q=i tt x,t r ff 'Et ~* st ~m 1JffJ¥ oo ; 
oo 7 ~ * $ ffi~ Ml! 1Ju q=i tt x,t r ff 'Et~* st ~m~* a oo ; 
OOs~::zls:$ffi~M!!~q=i~ff~ffiffl~ff*~~I~~~AOOo 
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~ 17+'~M!D:f~ 
[0029] jg T 1i* $ mB"J § B"J "tt*1J~R.1it,8£1J□il~ S)j El, Ll r ta,g.~t 001-8,&_~:Mfi 
WU , xt * $ mm ff ]ft - iv w tffi iJl S)j O m 3 w M , Jlt )(t ?ft ti j£ El"1 A 1$: ~ Mfi WU 1x ffl Ll M 3ft * $ 
wr, *~ mr~~;E*$ m 0 

[ 0030] * $ m ~ Mfi wu:r~ 1A T - trfitA ff t{!fEfil ilia {I:* 1'1"17JY~ ' i~1Jy~ B"J tA ff :=t 1$: pJ Ll ~ 13 
tintJLff )1.. , 13 tinifJL ff A PT Ll ~ Jl ¼ tin TiiHlia r}J 13~ B"J ~ 13g i& ~ , rPJ st PT Ll ~ Jl JE fir, 1r:ittfO ~ 
~ J}J 13g ~ilia~ M J}J 13g O Jlt :Y'r ' 13 tinifJL ff A pJ Ll A~~ fflt~4Jl: ;rO ~Jlis )(CW r}J 13g , Ll t~4Jl: * 1A 
ff tin w rnia {E * o 13tintJLff Axt tin w rnia f:E*m ff llfri1 m st , iii k rm ~il it 1'1"1 ~ rPJ IX ±i , * m 
-ivfrlX~~~~3~n~,~WPTLl~~~~*El"13~n~~ff~~m~IX~El"1~oom 
1a I f'F o _tJ£ 13 tintJLff A PT Ll mm r ~ tL fit :1:m , 01m , r :1:m ~ ~ pg~ Jr$ trfi:l:m ~ q:i , *~ :Mfi 
wu q:i ~ xt mm :1:m~mff ~~ 5E o 

[ 0031] r ffi ~i ta ,g. Jl ·~ ~ Mfi 7J A , xt 00 1 ?fr~ B"J )(t W yfiE l~ :itt ff 1:¥: tffi B"J fil S)j , pg ~ pJ Ll ~□ 

r= 

iv gi 101 , 13 tinifJLff A~!IX:rfu ffi ilia {f:*, PJ§;E$ '1'*ilia IX ±i 0 

[0032J ;ttq:i, $'1'*ilialX±iPTLl7t~fr--t-gx;$,t.~Jzo 
[ 0033] fr~ JM q:t , Ll ffiZ ffl :1:m ~ jg $ fil {E '=5 ~ jg WU , 13 tinifJL ff A B"J 1'£ ffl 7J PT Ll ~ {i c£ ~ B"J 
~ftffWA~o~ftffWA~PTLl~ffl~~mffA~ttc:is~B"J~~mB"J~ffi:ittffrn~)(t 
w O fr tin ffi ilia :ff tzinw , ~ ft ff WA~ pJ Ll t317t fr 13 tinifJL ff )1.. q:t ~A$ fil{i '=5 ~ El"1 tin% 00 , 
~%00q:iPTLlfil~~tt%~q:i~,t.~mpg$B"J~%%~MNLlR.~fil~El"1~~%~MNo 
fr~~~~mffA:ittff~ffirn~~.~ftffWA~PTLlfrL5£~%00q=i~fililirm~rn~B"J 
-,t. $( $ '1' IX ±i O ZJii , fr~ ft ff WA~ Em iA. :ff-?z& ilia Fo , 13 tintJL ff A pJ Ll ~ !IR f U tin ffi ilia 
ff*,#~r~ftffWA~fr~%00q:iB"J~fil~JEili$'1'*rn~IX~,$'1'*rn~IX~PT 
Ll fJ\1, 'tl oc?J\. ~ fr -,t. gx; $ 'i' ~ fil o 

[0034] iv gi 10 2, 13tintJLff Aif~ffl *m 31W fir_'ilfO $'4' 1tilia IX ±i B"J 71\. ~ fir I, iJJttLl~ y 
-*$~m~*rn~IX~El"1ff*~ffn~o 
[0035] fr~Mfiq:t, 13tintJLff AfrEi5E T $'1'1tilialX±iFo, PTLl:itt-iv1:&ffltin%00Eik 
&'1'*rn~IX~El"1%~~Bofr$mtt~~q:i,$,t.*rn~IX~PTLl~%~fr~fPJ~filB"J 
tinffilX±i, ill PTLl~~fill'sJ B"J~tJIX±i oiktt, 13tintJLff A PTLli:a,g.*m§1ru{irJI, t_m:M ili 
~&-* *lJZtin ffi ilia {f:*1'1"1 {I:*1A ff fi!!~ , ~□ 00 2J=ifr~ , ~{I:*1A ff fi!!~ PT Ll Ll *tJL § litr 
{irB ft jg fi!!~,m ,8 , * ~illttJ=ift ~ 1tilia IX ±i O Jlt)(t , *tJL 3 IW fir I pJ Ll 83 13tinmff A~ T 
~pg5E~tt*ffl~,*~:Mfi~~~~pgJE~tt*mff~JEo 
[oo36J PT ~B"J, frt_mtufI:*1A1rfi!t~st, ~PT Ll~w»113tintJLff J1..fr1trn1a1X±i pg 1'1"1 ff~ 
fi!%1~, ;r§mlB"J, ivgll02El'9)(CWpJ Ll~Dr: 13tintJLff Aif~ffl*tJL§litrfirJl;>f0$'1'1tilialX±i 
El"1%~~BLlR.&'1'*rn~IX~El"JIX~%~,~~~y-**~m~*rn~IX~B"J{I:*~ 
1rfi!!~o 
[0031J fr~ :Mfi q:i , ~ m fLl 1til ia IX ±i pg $ l'l"J ff :itt fi!! ~ 4? xt ~w l'l"J ff *1A 1r fi!! ~ F -'=t JJ 
ll[rij , ~ Jlt 13 tintJL ff A fr t_mt1HI:*1Aff fi!! ~ st , pJ Ll ~,g.~ f,&.*ifJL 31W fir I" $ '1'*i~ia IX ±i 
B"J % ~ fir JI , Ll R. &'1' 1til 15 IX ±i B"J IX ±i %~ 0 A 1$: B"J , xtr &'1' 1t ilia IX ±i , 13 :rmm ff A 
PTLl~~1$:IX~:ittff~%~,~-,t.1X~%~jg*;~wffl~El"1~%$~,Jttffi*rn~IX 
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±i ~ 813iJJ ep PT~~ f5J r fr$ -i'm%-'¥1-5t rs:1813 Mott r *, 13 :1:mtflff A PT~ iRJJiJ &-i'f~ 
ffl$~~~lliA □ m%-'¥1-5t,~~lli~&-~~*m§mr&I~~~,*~*~~ffi$~ 

~~lliA □ m%-'¥1-5t~ff*~ff•~◊mffl-m~£.~ffl$~~PT~~fr$-i'~f5J~lli 

A □ m%-'¥1-5G,H~ffi$~~~lli □ m%-'¥1-~~A □ m%-'¥1-5GPT~~f5J-m%-'¥1-5G,filPT 

~~~f5Jm%-'¥1-5t,WHtt~~*ffl$~~,m~L~~~~PT~~fr*;lliA □ m%-'¥1-

X,~~pJ~~oo~~~ffi$~~~*~&I*~~~~ffi$~~pJ~~lliA □ m%-'¥1-

x ,Jlf4:PT~~~003Ji]r7F .~q:i~1,i~±i1 -4[[!-i'~±i, ~±i1 ~1,i--i'lliAD m%-'¥1-5G, ~ 
±i2~1'iW3-i'lliA D m%-'¥1-5G, ~±i3~Htt~±i ,~1'i$-i'lliAD m%-'¥lx, ~±i4~'a"­
-i'lliA D m%-'¥1-5Go 
[oo3sJ ivlJJ103, x,ff&-1:f*1AfflEttt, 13:1:futJlff Am,itff*1Aff lEt~ q:i ~~BiJJIEt 
N◊ 

[ 0039] fr~ nm * ' 13 :l:futJl ff A fr :t~:itiJ lli ~ &-~ ff *1A ff IE!~ Fo , pJ ~ tt x,f &-~ 1:f * 
1A1T lJ!t tt , tJE it 1:f *:J'A ff IE!~ q:i 81 ~3 i)J IE! N 81 ,e, if: o PT~ mM , 1:f *1Aff lft~ £ 13 :l:futfl ff 
A-tEffi$$-i'*ffi$~~~~tt~m~-N~~,~q:iPT~~*~3M•N~ffi$~~­
N, ffi ~;f$i)JIEtN PT ~m-iv~tt~~lJ!tNtrPf:l:fulE!N, ~~lJ!tNeP ~13:1:m;iflff AL/r ~ 
~ 81-NIE! li' f :i:mlJ!t NeP ~13 :l:mtJl HA fr f:i:filLf$i)J ~ - NIE! li 0 

[0040J iv lJJ 104, 13:1:mtflff A~rtm i& 81 Jf~~•1:v: f3gtf to f :i:mfi iJJ-'¥1-1:v: f3gtf, ,f!Jfl ~&-ff 
*1A ff IE!~ 81 i~t 3M f3gtf o 
[ 004 1 J fr~ nm* , 13 :1:m tfl ff A ~ PT ~ tm *~fit~* -i& ~ 81 Jf~ ~ -'¥1-1:v: f3g tE to f :tmfi iJJ-'¥l 1:v: 
f3g tf , Jf~~ -'¥1-1:fr f3g tf PT ~ £ 13 :l:mtfl ff A f :!::SJ & Jf~n -i' Et pfr Jifi fflf ¥f1 tf ~ f3g iJ! , f :i:m B i)J -'¥1-1:fr f3g 
¾PT~£frf~L~~&3Mffi~if:Nmfflftf•~~~o~~~-&~tf~f~3M-'¥1-& 
f3g¾ PT~£ 13 :l:futJl ff A 81 ±Fr~ fr 13 :l:futJl ff Alli rmr tJE-11J!HA1ij jlj ~ f :I:)] {11[ , ill PT~£ 
ilH3 :l:futJl ff A 81 ffl? fr ft ffl 13 :l:futJlff A mI fr t~ ~ 1t ffl lf :[:~ q:i , .imtt tt x,f ·ri. 81 ilJ!fiA:fij iU ~ ~ 
11L ~t¥ , ~ r Litlf~~-'¥1-f:fr f3gtf to ~:l:fu :¥$ i)J-'¥L1ir f3gff. , 13 :l:futflff A PT~ it M'BJ:-{f:*1A1T 
Rt~81 ,B,;f$i-;}]f3gff;, epff;fflfrBMLf3g;,e,; 0 

[0042] m-iv~, ~ t!tiUL~lOr~st, 13:1:futJlff A81Jf~~-1:v:f3gtf-m pJf3g~fr~f5J 'i& 

Wfrm,it~BM~¾~,PT~tt~L~nN~r~nN~mms~~~•&~~*~mff 
itMo 
[ 0043 J iv lJJ 1 os , 13:1:futJl ff A~ r ,e, 3M f3g ~-fl£~ § :rJF1:f *1A1f IE!~ , 1Aff :l:fu ffi ilia f:f 

[0044] fr~nmq:i, 13:l:futJlff Afrm,it 7 pJr~1:f*1AfflEt~~ ,e,3Mf3gff;J§, pJ~~~;e,3 
M~n.•*~ff*~ffn~~k~§~ff*~ffn~◊mffi,B~mffAPT~~r§~ff 

*1Aff Rt~ , 1Aff :l:fu ffi ~~fa1:f * 0 pJ ~mfr!~, :l:fu ffi 1lia 1:f ~ ~ 1Aff ttf¥ pJ ~ ~ 1'i~3 i)Jpfr N 
~ffi$~N,ffi$~N~~ff.~~ffi$~~~~ffi~~~,~r~f5Jff*~ffn~q:i~ffi 
$~~~~oo~-~,~~.imtt~3M~~~PT~m~~~~ff*~ffn~~~~¾~~ 

81.J~*o 
[0045] pJ ~~, 13:tmmff A PT~ ~'a"J!±LlL~!Ri)J81.JmTi'flL q:i$;fOJ§$ --i'$*, --i'$*:l:)J 

PT~ -'¥1-1!it fr pi , mr $ , * $ to Fo $ ~ ~ oo 7]"- JJIJ -i& I~ i!J!~ fi!e 141 J®ff , 7]"- JJiJ m r ~ i!J!~ mr $, * $ 
to Fo $ 81 ~ oo ~ :1:m oo rs:1 81 fi!e ~ o ~ r i~ w W: it , 13 :1:mtJL ff A PT~ ~JJil. mr ±tJf~~r}J f3g , r oo tt 
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xt Ltttrrfttmw'ttm, :5tJJiJ~tB 7 xtmZl'l":ftfaAfttf¥: 

;it~ , xt r ~ tt fi!4H£ q=i ITT~~ L ff 'B' pfr- , t3 :1:111 tJL ff A l'l":J 5lt J]I!)'iJ Ll iz□ 00 4 l'l":J 1JiU¥ ?Jr 

iv g1401 , t3 :l:111tJ1 ff A~IR i)J mI i'flH~ fr , 3=t ~ u Jtt Ll 1i mI i'flH!i fr 'El' pfr-L o 

[ 0046] fr~ 1M q=t , t3 :l:111tJ1 ff A fr tA ff :1:111 ID il ¥a {E * EI\J ttf¥ q=t , PT Ll Jm tt lru JI ITT '5' pfr- it& i!J!Ll 
•5G C"fzot}l1~•5t+OO 1i?J"tfr •5G) ~at~I!XffJttlru7f 00-1~ Ll11J1$r1ru7'f ~~ffffrL ff 'B' pfr- o 
§ 'ii. ;E}}l L ff El pfr- ' H 5j El pfr-jjJ_ t~ ITT 7J<. f fi!e ~ / J \ T tm i& I~ m st , t3 :1:111 tJL ff}\. ey Ll ~IR i)J 1W $ 1~ 
fr ' * ~ u Jtt {~J~ lru i'flHi fr El pfr- L O tffi 71 nu l§ ' t3 :1:111 tJL ff A ey Ll o/G ~i mr $ 1~ fr~~ ~ ' ~ Fo 1W 
JtttITTi&fi!e~ ,{ij.15ifI£mI$Llmfr'B'Pir-LoJtt~wl'l":J ,t3:l:111tJ1ffAITTmI$n£IDPTLl i&B~i!J!Llfi!e 
~®ff,fr~*n~q=tpJLlJffittru~~®ffit&rumJ$Jf£IDEJ'5'~00ITT¥H~~,§¥H~ 
~ jlj it: m JE I~ 1RSt , ep ey tt IE lru $ B mfr El pfr-L 0 

[0041J wg1402, 13:tfutJLff A~!RMq=i$1'1":Jn£ID1~fr ~EJmI$1'1":Jn£IDfff, 3:tmI*Ll ,freq=i $ 
mfr 'B' 11/i-L o 

[ 004s J fr~ nw: q=i , 13 :1:111 tJL ff}\. l'l":J mI $mfr 'El' pfl' L z Fo , PI Ll ~ tt ~IR i)J q=i $ ITT Jf£ ID :t~ fr , H 
~ ~ lru $ ITT Jf£ ID {tr T ~ ~ *· f ID O t~ r * ' 13 :l:111tJ1 ff A ey Ll ,1ij. ~ u Jtt tw i&fi!e ~ , 1i 1i q=t $mfr 
'B'Pft Lo PTLl~fLl, fr~i)J q=i$mfrst, PTLl LlmI$1'1":J B1~fr~&fFjg~11Extq=i $Jttff1~ 
fr , ill PT Ll 'f& Jl~ mI $1'1":J 1~ fr 7'f :it* ~:EYl q=i $ l'l":J :t~ fr o 

[oo49J wg1403, 13:l:111tJ1ff A~!RiJJFo$1'1":Jn£ID1~fr ~EJ q=t$ITTlf£IDfff, 3:tmI*Ll~Fo$ 
mfr 'B' pfr-Lo 
[ 0050] fr~ nw: q=t ' 13 :1:111 tJL ff A 81 q=t $mfr El pfr-L z Fo ' ey Ll ~ Jl~ mfr q=t $ ITT 7f A , ~ tt 1~ 
fr Fo$, Ll1iFo$S":Jn£IDEJq=t$ITTn£ID1irf ~~7J<.fID ,~nu, 13:l:futflff A PTLlWlXlruJtttITT 
i&Re~, 1i1iFo$mfr'B'Pir-Lo~.tlt, 13:1:futflff AcJcrtx 7 ttxt~ ~Lff'B'Pir-El":f_lf~ttn:i=-'o 
[0051J L~ttfifil PTLl~~005!1frJF pg~, ~,t-Lff 'B'Pir-S":J*JJf~ttf¥PTLl 71'-jg7,t-pfr-N, 
xt@L~wg1401-403S":fi52~ pg ~o 

[0052J ~=, xtr Jf~ttfi!1H£ q=i l'l":f ~~ rff El pfr-, t3:tfutJLff As":f 5ltJ-' PT Ll iz□ oo 6S":f 1fiU¥J1Jr 
)F: 

wgf601, 13:l:111tJLff AlruJttLl 1imT$ft~E~Fo ,~!Ri)JmI$~{f£mfr'B'Pir-L 0 

[0053] fr~nt!! q=t '13:1:futJLff AfrtA1f:l:fuID1l1a13:*S":Jttf¥ q=t 'ey LlJffittmI Jls":f m•• 5G 
~at~I!XffJttlru7fOO•Ll~l$TmI7'f~~~frrff'B'~o§'ii.~rff'B'~,Hlru$ITTmI00w 
~E~at,B~tflffAPTLl~~lruJtttefflmI$cJc~E~,zFoPTLl~MmI$~*Llmfr'B' 
pfr-Lo tffi71nu g, 13:1:futJLff AITTmI$n£IDmiifr PT Ll i&B~i!J!Llfi!e1t®ff, §Jffitti!J!Llfi!e1t®ffit& 
11J!ljjiJEJ:l:111IDRe ~ :krfmi&l~{ast, epey Ll iA1Elru$ITT1W{IJWwt~E~, J§tjpJ Ll lruJtttITTi&fi!e 
~LltemI$nrft~E~ITT~~;~~,B~tflffAITTmI$~IDFofilPTLli&B~ru~~® 
ff , § Jffitt 11J!Ll Re 1t ®ff it& ~ITTLl jlj EJ :l:fu ID Re~ :k r ffi i& I~ {ast , ep PT Ll iA IE mI $ n r ¾, ~ E ~ 
~~oZFofr~*n~q=tpJl2J_Jffitt~~~®ffit&ru1ru$Jf£IDEJ'B'~OOITT¥H~~,§¥H 
fi!e ~ iu it: m IE,~ 11rnt , ep PT m IE mr $em fr El pfl' L o 
[0054] wgJ602, 13:tfutJLff A~ijmIJttLl 1tq=i $fc~E~Fo, ~!Ri)J q=t$piff£mfr'B'Pft L 0 

[0055] fr~nt!!q=t, 13:1:futJlff As":JmI$mfr'B'Pir-LZFo, ey Ll~ijmIJttLl 1tq=i $¾,~E~ 0 

.t1t 5lt , 11J l$T q=i $ ¾, ~ E ~ s":J 7'f It PT Ll EJ mI ~ 11J l$T mI $ ic ~ E ~ s":J 7'f r! t§ ~ , i& nu ::;r-{ij.~~ o 
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ti r * , 13 :l:fuifJl ff A pJ ~ ~IR i)J q=t $ Pi¥ ft ' 1t 1i q=t $1i fr IS' pfr _t O ~ xt:I]!.ffr~ 'fr ~IR i)J q=t $ r Pi¥ 
~.pJ~~~u$ITTB~*~&~R~m~q=t$filfr~*'&PT~~~lW$ITT~*h~*~ 
fYi', q=i $ s{] Pi¥ ft o 
[oo56J w~l6o3, 13:tmifflff A~~tmrm~ 1tFo$ftj~~2:Fo, ~iRiJJFo$Pi¥1t1ifr!S'rfr _t 0 

[0051J fr~JJmq=i, 13:1:fuifJlff As{] q=i$1ifr!S'rfr _tz:,J§, PT~~itlWm~1iFo$filAftj~ 
~2: s{] ~~, z:,Fo PT~ m-w ~IR Z9J Fo $ ~ 1t, ~ 1tFo $1ifr IS' rfr _t O Fo$ Pi¥1t s{] ttf¥ PT~~ 
~ q=i $ Pi¥ 1t s{] ttf¥ , lit 9t ~ -P} mfr tHES-ill, sJ=I o ~ lit , 13 :tmiffl ff J\.ftj r&, T tt xt - Fzf r fr IS' !Yfr s{] 
Jf~~9tl1!!.o 
[005sJ _t5£ttt~& PT~~~007J=iJT~pg ~, -'l' r1r!S'rfrs{]•~ttf¥PT~ 7tR7'l'rfr 0(, 
xt@_t5£w~J601-6038{]-ill,S)=I pg ~o 

[oo59J m :ri - 1~ s{] ~ , § 13 :tmifflff As{] 1i. ti 11J!Um M& 1: r IS' !Yfr i~&~ , 13 :tmifflff As{] mr 
$®Fo$PT~~~~fr~~!S'~ITT-~9tWo 
[0060] ~:>7r, 13:l:filifJlff AS{JJW$, q=t$,Fo$ITTi9:5EPT~ ~!Wmh[A] ITT]JE, gltwpJ~ i9:5E 
13:tmmff Att1tJ_tJAmrz:,Fo~1'.-$ ,=$to-$, ~u mst-$R1W$ ,=$Rq=t$, -$ 
RFo$,FoiEst-$R1W$,=$Rq=t$,-$RFo$o 
[0061] pJ :i&s{], ~T!Wffi5' q=i$tOFo$ITT~ffi:t)Ji9:l[~iPWfi!e1~~ffs{]te1tJ, 13:l:fu1Jlff APT 
~Jffirl~»!t~.lW-'l'flH~frgltpi¥1ts{] ~ & , *f-~5E~~rlf¥, :t§@S{] 9tW5Z□ r: fr~~rlfi q=i, 13 
~ifJlffA~~8~!S'~ITT!S'~~&:~1ifr!S'~1W1W$fflfrg1t~*ITT~&l§!S'~~&~­
i!x: , 13 :l:fuif)l ff AJJ1U t& IS' PJl'J!l rt h [A] f 3 ffl 19:fi!e ~ Fo ' 11H'ifr ~ i)J 1W $ ~ 1t lW $ 1ifr IS' pfr _t 0 

[0062] fr~JJmq=i, 13:1:filifJlff Afrff~~rlfi q=i, PT~ ic~B~ !S'rfl'B{] !S'Pfr~ & , i~!S'rfr ~ & 
PT~~frfflNffi~~*pgITTB~!S'~ITTf~!S'~~&,&PT~~-fil~rlITTfflN~~'l'!S' 
~ITTf~!S'~~&ofrm~-Fzf!S'~ITTrl~q=i,~~mffAPT~~~lW$1ifr!S'~lWMffl 
fr~ w Pi¥ ft s{] ~ & , * ,,1 WT i~ ~ &~ ~ 1§ e ic~ s{] IS' pfr ~ &-f-£ o PT~ wm~ , fr IE 1t 'tt oc 
r , ~ - ~ 1i s{] $ Fzf IS' pfr s{] IS' rfr ~ &-~x :t:>J 1:~u~ - f-£ , ~ lit , ~ mr $ 1~* git Pi¥ ft s{] ~ & 1§ e 
ii:.~ s{] IS' PJI' ~ & ~ - f.£ , IJ!U AM$~ SJI mr $ ~ ffi1i fr T IS' PJI' _ts{]~ 1'i~ 4m _t O lit~ , 13 :l:fuif)l ff 
APT~~~ill!S'~:ill~h[A]f3fflN~~.~mffi~Z9JlW$~~1W$1ifr!S'~_t,.~ffl 
frglt~ft s{] ~ ~l§ic~ITT !S'rfr ~ &-f.l◊ llt:>1r, ~ miUfr$7J\.'ttoc r ~ -~1Js{] $ Fzf IS' rfr 
s{] IS' pfr ~ &PT ,m ~ -f.,( , 13:1:filifJlff }\.PT~ fr~~~ , 7]\. JJIJ fr IS' PJI' • 1i.11J!U, q=i $to• ti flJ!U - 9t 
mfr~~~~'~*~~-9tITT1W$fflfrg1t~*~&~£J!S'~~&~-f.£,H-9tITT1W$ 
t~frgltpi¥ft~&-f.£, IJ!UPT~tA1r Foit~~9tW◊ 
[oo63J PT :i&ITT, 13:l:fuifJlff A PT~ fr_tit~~s{] rlfi, ~ ivtAfr 15' rfr ITT1l1a, :t§@s{] 9tW PT 
~5Z□r: 5Z□* !S'PJI' ~T1~1l1aix±i, 13:1:filifJlff Aiu WT Jlf~~rlfiq=t :t§xt!S' pfl'E1{]1l1a5_fil[M&: 
§ ffl1a 5 _fil[ '00: & j:k JU IS' pfr t* ~git w • 1:1l1a 5_fil[ '00: &St , 13 :l:fuifJl ff A ¥BIS' rfrmtt h [A] f 3 
~ffl~!S'~;~!S'~~&AT.Affl~5_fil[M&,~~mffA~~T!S'~~&®•*m~ 
5 _fil[ '00: & , r'31J JE IS' pfr ~~¥a fi!% ~ ; 13 :l:fuif)l ff A~ T IS' pfr 1l1a fi!% ~ 1l1a IS' pfr 0 

[oo64J fr~JJmq=i, 5Z□ *~0(~1J~rf~1lfa1X±i, 13:1:fuifJlff AVlUPT~fr~~rlfiq=i ~iv 
xti~ ~ 1* s{] IS' rfrm fr 1lfa o Jl ~ ITT , 13 :1:mm ff A frW~ -'l' IS' rfr st , PT ~ ~ st ffr ~»!u 13 :1:m iffl ff A 
:t§ xt IS' pfr s{] ilia 11 _fil[ M & , i~ 1l 1a 11 _fil[ M & ep R 13 :1:m ;tJlff A 1l 1a IS' rfr st-1JZ ;f$ Z9J J=ifr 11 _fil[ s{] 
M & , ~ w, •* 1l1a fi_fil[ m & ep R 13 :tfuiffl ff A-1JZ3 iJJ st J=ifr f3~ 11 _fil[ s{] • 1: M & o ~ •* 1l 
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$&~•&AT~T~~~&.~3ffl$&~-&~~~~~&Si,fr~~mffAITT-~ 
f:¥$tlf¥ q:i ~ r:frat ~~~ ffi :l::)JAJtJ, 1~ fLl stfflia, l2Sltlt 13:1:-futJlff A PT J;Hfr~ r:fr:inti1f rPJ ft$ 
ti, ::rf tzt j~ 15 ~ p:fr : :;fi ~Ail 15 5 ~. & 1 J\ T ~ p:fr t* & , 13 :1:-futJl ff A IJ!Ll PT ti, f& ~~ ~ p:fr. & ;fO 
~A ilia-~•&* t~ JE ~ pfrj~ia fil!~ 01Ytl ~□, :;fi~ Atlia&~-& Jj\ T ~ p:frt*&, HAT 
~ p:frt* & st= 7t Z - , IJ!H3 :1:-futJl ff AM~ f :¥$ tlfi ep PT ft PX~ PJI' ~ ~ ~ ffi st fl 16 , i& ffiJ PT 
tJ,ffi5E~~ffl$M~~%M~~tr.OO:in~f:¥$~~00:in~.Niwfilffi5E~~.~Fof:¥$~ 
@I tr. 1~U:inti: :;fi ~A ilia-~• & 1J\ T ~ pfr i*&ITT =7J"' z- , HAT~ r:fri*& ITT - :5t z- , 
IJ!H3:l:filtJlff Aiw~ {Y(f:¥$tlf¥eppJ ftPX ~pfr~~~ ffiBtilia, jj~¼ pJt},ffiJE ~pfrfliaff! 
~ ~ %1'A ~ pf]' tr. 11J!U :inti f :¥$ JLl ~ 11J!U:inti , iw mt~ 5Eie ~ , f fJ ~ §I tr. 11J!U:inti , N7x iw mm 5E 
ie ~ Ja, f3~~11J!U:intioikt$, 13:1:-ili.mff A AJtJ,~TfffLl5EffITT ~r:fri~iafil!~ilia~ r:fr o PT 
ti, f!Effr4 , xtT rPJ si iw ~~~lo ilia st ~ r:fr , 13 :t-ili.tflff A PT ti, f:it%tA ff Jf~ ~ttf¥ , fr 1l ia a~ 
.& JLl ~~*ilia-~-&~~~ p:fr t*&Fo , 13 :rmtJlff A NtA ff iliatlfi, ikt¥:ilia ;fO Jf~ 
~ITTMl!fi;ff~pJtl,li~Jjll)ri] 0 

[oo65J iw ~iJl ~ITT~, frt,ffiiLlf:f:*1Aff fl!~S1, 13:1:-ili.tJlff A:ttPT ti, oo ;.2Js;:tJlJU~f3g;.;¥o 
ff*tAff lf!~?Jriw ,B,f3gn=~raJ ITT~*' jf [Pj Si §1 AJE~,8 stfirB {1§ ,'E, 0 ~T .rit' ~□ *2Js:tJl 
JU~f3g ;.j( T ~ ~T {f: *1JtAf fil! ~?fr \w ,B, f3g ff; , IJ!Ll 13:1:-futJl ff A PT ti,~~~ ff #I 1 o 1 ~ ff #I l os 
st 5U: l!E tA ff :1:-fu ffi il 16 5U: l!E : ~□ * 2Js:tJl Ju~ f3g;. 1 J\ T 13:: * tA ff fil! ~ p}y \w ,B, f3g ff; , IJ!Ll PT ti, fr ;!;,ill 
~ff*~ffM~S1.~AJE~~ITTfilllffi~.~fflff*~ffM~ti,~~mffA31Wfillt~ 
~ ,8 , $ ~?fr ~1tilia IX ±i, Ht:i?.tl-,t-ft~ ,8 , HiLl~JE ~ ,8 lW at f3g~1JR 1P3 n1E£ T 2Js:tJlJU~ 

[ 0066] * ffl 2Js: $ w 0 :ff st tA ff :l:fu 00 ilia ff* st 1f 1! , fr tA ff :l:fil 00 ilia ff* Si , t3 :1:-futJl ff 
A*ffl$,t-*ffl$1X~fr~fPJ~~~ITT7t~~I.~~$*ff*~ffM~,Jf~T~~­
fil~ff;®f~:¥$M•fil~n~~&*ff*~ffM~~~3MMNITT~3M~n,filffil~T 
,B,3 M f3g ff;;i&l{R 13::*tA ff fil! ~**ff :l:fu ffi ilia O ikt¥:, frX'J $~IX ±im ff ffliaai , EB 13:1:futJl 
ffA§~~~mmff*~ffM~.N~~ff*~ffM~ffl$~ffi.~,t-tl~~iwffl~A~ 
Tim, 13:1:futJlff }\. pJt), § ff~~:l:filftPX?fr~IX±istiliaI ft, :l:-fuffiiliaITT~;Z$!jj(r%1), f3gff;PX 
2Js: ;fo A jJ PX 2Js: :I::)] !jj( f E£ o 
[0067] ~T t§ [Pj st 1i*t1J ,8c::/,, ~□ 00 8 ?frlF, * $ m~ }Jffi 1Ytl :t~ff¾ T - ~tAff :l:fil 00 ilia 13::* st 
~I, J=ifr3£~B "ELtr1i: 

IX ±iim 5E m~so 1 , m T $tlfRt-ili. oo ilia 1=1::*, im JE $ ,t-1tffl1a IX ±i, J=ifrJ£$-i'*1l 
1a1X±i71---~fr-,t-~$,t-~~; 

fil! ~ ;!;,ill tLltl~80 2 , ffl T ttH@2Js:tJl 3 lW fir I ;fO J=ifrj£ $ ,t-1t ilia IX ±i st 71"-~ fir I, ;!;,ill 
~~&-*$~M~M3£*ffl$1X~ITTff*~ffM~: 

fil!N~itti~so3, fflTxtT&-J=ifrJ£1I:*tAfffil!~, tJEitJ=ifrJ£1I:*1A1ffil!~q:ist 
~3i1' fil! N, J=iJr3£~3iJJ fil! N"ELtr1i W~~fil! Nlo f:1:-fufil! N: 

f3gnim 5Etl~804, ffl T ~Ttm 19:Bt Jf~~-fir f3g ff;;fO f :l:fu;f$i)J. fir f3gff;, WH 5E&­
pfrj£ 1I:*1Aff fil! ~ st ,e, 3 i)J f3gff;: 

1I:*1A ff tl~sos, ffl T ~T J=ifr3£,e, fJ i)J f3gn~1E£ at § tJF 13::*tAff fil! ~ , tftAf J=iJr3£ 
:l:fu 00 ilia ff* o 
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[oo6sJ PT :i&BI.J, J=iJritfi!4Hl~JJJiLlt~~so2, Jl~ffl r: 

*ffl*m~$~Iffim~$~~m~~~~*~~I~&~~mit~m~~~ 
~~~%~,~~~&-~$~m~mit~ffl~~~~1I:*~ffM~o 
[0069] PT :i&BI.J, J=ifiit~I'E113'MtiL~!Ri)J$1.J$ $, q=i $lOJ§$; 

J=ifrit {E*:J'Aff tl~sos, ~ffl r: 
~r~~M~q=i~-Lff'El~,~~mit$i'mffl*,*Bufil~~mit$i'm~frm 

it 'El rfr L ; 
~~mitq=i:tm~~ooffl*~~mit$:tm~~OO~f,#$fil~~mitq=i:tm~frm 

it 'El rfr L ; 
~~mitFo:tm~~OOffl*~~mitq=i:tm~~OO~f,#$fil~~m~Fo:tm~frm 

it 'El rfr L o 
[0010] PT :i&BI.J, J=ifiit~I'E113'MtiL~!Ri)J$1.J$ $, q=i $lOJ§$; 

J=ifrit {E*:J'Aff tl~sos, ~ffl r: 
~r~~M~q=i~-~ff'El~,$*~~mit$:tm~~~~Fo,~~mit$:tm~ 

11£~frJ=iJT:l£ 'El l½'r L: 
~~$*~~mJ£q=i:tm~~~~Fo,~~mJ£q=i:tm~*~frmit'E!~L= 
~~$fil~~m5£Fo$~~~~J§,~~m~Fo$~*~frm~'E!~Lo 

[0071] pJ :!&~, J=ilTitBU $' q=t$lOJ§$BI.J~OO 7J\.JJIJW:I ~ilJWJi!e1'½~ff, 7J\.JJIJfflr~ilJ!tlJ=ifi:l£ 
$ :im, q=i :im to Fo :im ~ ~ oo ~ :l:fil oo rsJ sl.J Ji!e ~ o 
[oonJ PT :i&BI.J, J=ifiit1I:*1Afftl~sos, ~ffl r: 

frJf~~rlfi q=i , J=ifiit 13 :l:filtJlff A i2 )Ra~ 'El rfr ~ 'El rfr r%'i N ; 
~~frmit"EJ~$mJ£$i'mffl*~~*~r%'JN~mit"EJ~r%'JN~-~,mJ£B~ 

tJlff A IJ!Ll ffr 'El rfrmt~1f rPJ f 3 tm W:Ji!e ~ Fo , :m: ffi ~IR i)J J=ifiit $ $ ~ 1f J=ifiit $ $ ~frJ=iJrit 'El rfr 
Lo 
[0013] PT :i&B"J, J=ifi:l£{:E%tA1ft~±J!;sos, ~ffl r: 

~*Mit'El~~r~m~~~,mitB~mBA~~~~tt~q=iffl~mit"EJ~~ 
,',*1'± ffl ~ 1#;' F# 
-/ ,---, i=r 1y;_ 1II1. J£ IX ; 

~Mitffl~-~-Jj[~~'El~~Jj[~,mitB~mBAill'El~Jll~7f[P]f3~ffl 
¥5 p)T:)£ 'El p)r ; 

~Mit'El~~N*rmit•*m~-~-N.MitB~mBA~~rmit"EJ~­
&lOJ=ifrit.*ilia•~-&, tiJJE'E!PJriliafi!i~; 

MitB~mBA~rMit'El~ffi~M~ffi~mit'El~o 
[0014J *$ m~M!11JLl~t~1A T-llf113:l:filtflff A, J=ifr:l£13:l:filtJlff A 'El.1r1itz!::~Bto1¥1iiff, 
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Espacenet 

KR20090061355A METHOD FOR CONTROLLING DRIVING OF MOVING ROBOT AND MOVING ROBOT USING THE 

SAME 

Applicants: POSDATA CO LTD [KR] 

Inventors: KIM JONG HWA [KR] 

Classi fl cations: 

IPC G05D1/02; 

CPC G05D1/0214 (KR); G05D1/0246 (KR); G05D1/0274 (KR); 

Priorities: KR20070128341 A 2007-12-11 

Application: KR20070'128341A·2007-12-11 

Publication: KR20090061355A • 2009-06-16 

Published as: KR100933539B1; KR20090061355A 

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

Abstract 

A running control method of the mobile robot and mobile robot using the same are provided, which can shorten the mapping 

time by making the map about the movement route using the mobile 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(132) 

decides the movement route and one or more goals of the mobile robot, or determines the location of the mobile robot. By 
using the movement route and one or more goals determined by the positioning unit, the map drawing pa1i(134) makes map. 

The memory(150) stores the map made by the map drawing part The driving part(110) moves the mobile robot. The driving 
control pa11(136) controls the drivini;1 part and moves the mobile robot 

https://wo rid wide. espa ce net.com/patent/search/family /040990841 /pu blicatio n/KR20090061 355A ?q= KR20090061 355A 1 /1 
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--1-J-7] uJ]YcM~ --1-J7j ~.H.11 ~~% --'ii~ ~.H.1] ~'<lq:l--1-J-:il} -"'J- 0H% ~'Zl% -fl~ -"'J- 0 H% ~~ q:jJJoj -Zr 5::. £ 

~£ ;s-FJ-5'1°7 ?J.:il, /J-7] ~.R1l ~~ q;J~.g. --1-J7J ~lf.114 °H~5'1oJ ;;zpJ-.5=J°l ?J-'=- 3i% ~1~£ "6"}~ 01% 

£*· 

AJ-7] ~J±.13~£9.J o]%~1o'Jl rr}i:'} AJ-7] 0]%£*0] -'J-7] ~J±.11~£ o]%5};'! AJ-7] ~.H.{lo'Jl uH~.5=Joj 9)~ 

"-J-7] 7r/-71-'8. 5::.£oJ] Ai .9i ~R 11 ~~ q;jAJ:il} "-J7] q;j JJ11J--i½ ¾"5\1 ~~-B AJ7] ~R 11 oj]Ai Qj ~q;J qpJ-% ll] ..i.il."6"} 

~ q:i ~7'-1 e-]ljL½ i::7 !t_ 1}-t,} .:il, 

'/f7] -'fl;z] ~7c]ljL~ AJ-7] q:j--'i[~i'.]ljLoJ] sq~ l:l].JJL~:il} AJ-7] ~1t_13oj]A7sq ~"2l q;jAJ-31} AJ-7] ~_H_{l ~'<l~AJ-oj] 

::'z}0]7} J)~ 7cH'- AJ7] o]%£*9J -'fl::'z]~ __lil_7:j"5}7] -'fl~ __lil_?:j -7i§i2.~ Jl"-J"8"}0:j --1-J-7] 9""8~ A-]jojljL22, {i%"8"}~ 

:;:!% ~1~~ ()}~ a]%£*. 

AJ-7] ~AJ~i'.].lj'-~ ~J±.{Joj]A79J ~'"2J'"2J"-J- '3cl >-J-7] ~J±.13 ~'<l'"2J>-J% ~~i'.] 1}-_c'.>_£1,(1 {i~i::1-'8_ ~J±.7,<jo'Jjl-79.j 

~q;jq;j--'-J ~ ~J±.{l ~'<lq;jJJ% l:lj..i.il."6"}~ ~% ~1_c'.>_£ "6"}~ OH,°-£*. 

A1l26tiJ-oJ] J)°l-'-i, _,cl-7] qg--1-J:x-M.lj'-~ MCT(Modified Census Transform)½ 01-§-"8"}°'1 {i:czM~ y 15Jt}~ 7~% ~1 
_c:,_£ ()}~ o]%£*. 

AJ-7] q;j--'-J~ c.l.lj'-~ --'J-7] ~JI {Joj]A7 sq ~qj qj--'-J- '3cl J.}7] ~J±.{J ~'<l q;j JJ ~£.lj'-£7 ~1 --1]% f-½"8"}.::il, f½.'8_ 

--"J7] ~li{lal]Aisq ~q;j~--'-J.9] ~1111'-J- --1-J-7] ~R{l ~'<lq;!>-Jsq ~1 7,'l% □l.iiU,}~ -3~% ~1~£ "8"}~ 0]%£ 
J;l. 
), . 

"-J-7] q,j--'-J f7i::-]4'-~ SIFT(Scale Invariant Feature Transform)% 0l%ti}uj AJ-7] ~.H.11oJ]l-7Qj ~q;jq,j--'-J-4 AJ7] 

~±f.13 ~'<l'"2J>-J_c'.>_£.lj'-E-j ~~{l% 3 ½"5}~ ~% $i~£ "8"}~ 0]%£*· 

--'J-7] 7JoH% 7r/-7l-'f-6ll .9i"8Jl 7J-aH%o] 7r/-7].5'J'i'1., ?J7] 7JcH%ol {J-7].'8_ --$J;z]oJ]J,-jQj 5::.£oJ] uH.5=JoJ J)~ --"J7] 

;;zJ0 H% ~~q;j"c)--~:il} --'-J-7] '°§>-J:fil-'-i½ ¾iiH ~~.'8_ --1-J7] 7.J- 0H~ 7rl-.:z] --'H~HJA-j.9] ~q;jq;j-'-J-% ll]..i.il."5}0:j JJ7] 7.J-
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J.J7] ~AJ~?:-]lj!-611 Qjiifi 4-½B 7-,J-6B% .gj-'{[q,JJ.J-% 01%·W>cj ~7] 7J-6H% 7r}.:z]lj!-61] 2-Jiifi 7r}.:zl-'E! 'i}6fi%¾ -'tl-~ 

i3"}.:i!., -'tl-~B 7-J6fi%% ~It]-tj-7] -'i'l~ 7-,M% :§"J.:rr1 7cl__S'_¾ ,,,IJ7•cli3"}0:j AJ7] ? 6] A{ojljL__S'_ ~%i3"}-1=- 7-J-6A% :-&~ 

ljl-¾ i::1 .:'fWi3"}-1=- 3--l¾ ~~__<:,___S'_ "5"}-c- o]i,'-__S'_*· 

<l> -E- ~~..g. o]% .5'_*611 -t!--{:- -3'!__<'.l___S'_J.7 li!.tj- "'J-AiM?ll-1=- o]% .5'_*2-J 2f'-<'>]¾ ;;(-j]oj<0}-c- tiJ-1EJ ~ o]¾ o]-§-t!- o]% 

__S'_*oj] -tl-t\- 3-jo]q. 

<2> __S'_*_g. --;'1-q;J¾__<:,___S'_ 7fi~s=Joj i'-7-J- 7-}%§:l-Q.j ~:@-__<'.l_E- A}%sj77Lj-, '{[{lo] ~'@ "r 'il7--c- ~~Q.j :@-7cloj]A7 '{[{}¾ 

i:Jl--;'1"5"}0:j ;;(a__lil_¾ "r1Ji3"J-71L1-- -°'HJ"5"}-c-Ell J.}%SloJ %i::t. 3cJ-2-oJl-1=- 0 12.1~ __S'_*.QJ ~-=t-7} %~iifi i'loJl u:J-4 3cJ 

~i;:±- 4'-97fi~;J-q;j oJ] o] ¾s=J-1=- __S'_*..g. %~ ~AJ- ;1J%oJ]A7 o] ¾SJ-1=- __S'_*Ol 7fi~sj 7] oJ] o ].s_~_q. ofl zl_ i:Jl, ~ 

J.J 1%611 °l¾Sl-1=- __S'_-5':-__<'.l___S'_-c- 2?-~ .:E.-1=- J.}%4 :Q-..g. ~7-at\- -=t-"'1% ~cl±:"5"}-c- ~cls:.5'_*014, cl.J-%-tl-014 i:Jll 

<1% %oJ]Ai --'i'j.:;,;]¾ ~LJM-1=- -$-)::,;] ~LA__S'_* -;s-0] '?)i::1-. 

<3> o]i,'-__S'_*..g. o]i,'-__S'_-5':-Sj o]i,'-7c)__S'_oj] TI~ 71.5:.¾ u]i:'-] 3}-';;li,}.:i!., 3}7::JB .:z].5:.61] rrl-4 o]%t\-i::.J-. 0]2.7t\- 7].5=.¾ 

3}/-,3 "5"}-c- BJ-'fl __<)____S'_ ¾i'J161]-1=-' o l i,'-__S'_*Ol iffi'tl "5"}7Jl %3) o] q c!l o l L} 7J-6H %0] 7tJ-::z] 5'1-1=- 7cJ -9- c!l o] Lj- 1M%s.1 
--'i'j.:;,;]¾ /,]3}~¾ 7]-;r__<'.l___S'_ i,}O:j 7]~t\- ~ tj-A] iffi1tJi,}71] %z,Jo]'-;':I_A7 _l"E. i::.J--e- 7Jofi%o]Lj- c!l-'4 --'i'j.:;,;]¾ 4-7}.5'_ 

7]~W__<'.l___S'_l/.1 ;;z].5:.¾ 3}78<0}-c- BJ-'fl. o]i,'-__S'_*Ol ~¾ rr}i'-j-7}'-;':I_A-j 7-J-6A%o] 7r}.:z]Sj-1=- 7cl4'- 7r}::zl-'E! 7Jofi%31 --'f1 

_:;,;]¾ 7]~W__<'.l___S'_'>\7 .::z].5:.¾ 3.)-Aai,}-1=- BJ'fl' ~ l•Hl-7.}7} o]%E-*o] 4'-ii]i,fioi w 7c)__S'_¾ "r-%°-__<'.l___S'_ ~j]_ 7}'-;':i_l,-j 

2?-<'>]1o~ W --'i'J.zl¾ o]i,'-__S'_*oj];iJl ~"8'"/.]-?]-1=- BJ'fl -;s-o] o]-§-s=J~i:.:t. 

<4> .::lc'7L}, o]i,'-s_*o] i,+!~"5"},j] o]i,'-i,}~A7 7tJ-.::z]Sj-1=- :::-J-oH%olLJ- c!lQ.J --'i'J.z]¾ 7]~W6l] 541 7].5:.¾ 3}--'-ai,}-1=- tlJ­

'fl 3-/ o]i,'-__S'_*Ol "'1¾ o:j-i'-j-7}'-;':i_J-j 7r}.::z]Sj-1=- ?-,,}6B%QJ --'i'j::,;]¾ 7]~W61] Q.jiifi 7].5:.¾ -3)-/-3"6"}-c- tiJ-'flt :;,;cJ.gj-l::Jo] 

~Of'~. 'T' 9)i::.J--c- ~;;(-j]~o] '.?J,.:i!., A}vo] o]i,°-s_-5':-% ~:i..'. tj-Lji'l_A7 o]i,°-.5'_*2j o]%7c'Ji2.¾ ~"8'"/.]-?]-c- tlJ-'EJt 

?:j_g]-7::J..g. ~AJ---'-Hl 'T" 9}.7-.]'s'r, .7-.]£ 3}!-,30] ~-'B.W .!11!-'s'l- o}yi'} 7].5:. 3}AaoJ] t'lt /\]{lo] s:il..-'E!tj--1=- ~A-l]1Jo] 

:?J.t:}. 

<5> t!--'t!, 0]%__5'_* 01 -2f~.:z]Q.j -$J.z1¾ '{[-6.)<0}-c- BJ-'fl__<'.l___S'_A7, ¾i'J16l]-1=- 3}--'-cl-'E! .:z]Sc.61] 7]~'8. 4.K¾ 0]¾<0}°1 -2fZl 

.::z].9l -$-).:;,;]¾ '{[9fi}-1"=- tiJ1EJ, o]i,'-i2_5':-0] --'i'j.:;,;]t\- -'g-{1-Q.j ;27-J-o]Lj- "'1 %oJl 1Pl-'E! 4'-<'>J --';--Sc.7]¾ ¾iifi o]i,'-__S'_* 
0] ;>:}--:;-!Q.j ~;;(A --'i'J.z]¾ '{[9W__<'.l_i2.M7 -2f~ 7 l-"i --'f1.zl¾ '{[-6.jfi}-1=- BJ-'fl . .:E-1=- -2f~ 7 ] ~AJ-% ¾i>H -2\-Zl 7 ].9J --'i'J.z] 

¾ '{[61i,}-1=- tlJ-'EJ %0] o]-@--Sj';?;,i:.:t. 

<6> oj %, ~~::z]Q.j q:JAJ-¾ ¾e'ifi -&-6l.::z]Q.j --'f1::,;]¾ '{[9"6"}-c- tlJ-'EJo] \:'JO] oj-§-sj.:i!. 9}-c-c--l], O]t.7t\- -2j"3i.::z]Q.j 9gAJ-¾ 

¾<>R -2\-~ 719-l --'i'l .zl ½ 'i'l-6.J fi}-1=- BJ'fl Qj 7cl-9--. ¾i'l161l-1=- 0 ]% __S'_*O l --'i'l _:;,;] z;-} j]_ 9}-1=- i'-{l-54 5:: 1:§ 1;/.j-7] ½ _:;i i3:j fi} 7 l 

\'J".:i!. ~AJQ.j %~0:j-'f-¾ :c,y_-i;:tfi}':?i__<'.l_E-i2., %~t!- ~AJoli'} i,}i::-ji'}.5:. OJ 9gAJo] ~<'e!B A]~Qj s::Sc.7} q~ "af-
0]%.5'_*..g. 0 1½ q~ <'el~014 :ca-icw "r :?J.711 Bi::.J--1=- ~_:;(-1111°1 9}~i::t. 

<7> -E- ~~..g. ->J~t!- ~A-lMl¾ 15~~"5"}7] -¥lt!- ~__<'.l_ __ s:'_Ai' 9~.::z]Q.j '?ls¾ ¾811 °1%.5'_*21 °l%-7isi2.6l] -t!-t!- .::z]Sc.¾ 

3}--'-clW "r 9)-1=- o]%__S'_*Q.j 4iiJ ;;j]c-j BJ'fl ~ o]~ o]-§-t!- o]%i2.*¾ ;;-j]-'g-i,}-1:::- -3-l% 7]~31 :i'};;j]__S'_ t!-i::.J-. 

<8> xtl-, -E- ~~..g. ±.5:.¾ J12:j"ii}6l ~;;za 7.Jl-"1154 ~-'J-% '{[-6.Jw_c,__s_-¼J -2f~.:z]Q.j --'i'J.zl~ 'tl-tl-fi}7iLJ- ::zJ- 6fi%¾ ,a~ 
~ "r :?J,-1=- o]i,'-__S'_*Q.j 4'-<'>J ;;(j]oj tiJ'fl ~ o]½ o]-§-t!- o]%i2.*¾ ;s-j).:g-i,}-1:::- ;;;:!% q~ 7]~3j iI}:c\-j]__S'_ t!-i::.J-. 
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"'7 lo*2%lo ~:'ilz %-fil: llo2&%lo P51'[2%[0 Hg% ¾!YR, lolz~[y '~2-l:n llotb-@ if lo-r,: -lo-let -¼-~i'?, <8!> 

.. tr ~{f 

·-µ%{¼:E ~½blti" ffg-4? ~{.g.k,lf\/ ~½%-i:1::- lLiY ~:5:{.g.%lo l" 

1'[2%[" [L{v {2{:n llo:'ilz 8-?Yi'-2 [!<?lo [lo½?Yi'-2 :'i[lc [LiY ~:5 2~%[0 gg,]'z ijg[o llo½fz'.l'Z lz:::fs [L-t9< tli. 

½%-i:1::- ~l-f!Y%lQ %1'r2%lQ [Lf, [2,5[[n ~ts--&l-z: {L:5:lz:: fs:?y-l_:2 ~lo llo½?Yk :S:[:.c [Lf, ½?Yi? :S:[:.c ~ 

-W?Yi'-2 ¾:'ilz t=o-w¾lQ %&IF-ls- r◊i1/lQ ti{.g. [Li1/ tli. 2~%lo [L-F, gg,]'z ~g[o [lo½fdz lz'.fs [L-fy ,1rf,c:l'z 

hds ~{.g.fitK ~lzfs l:o*2%lo 'ti!L{.g.g,]'z %&1f-lY l:oi"<l" f-i{.g. tli. 2&%lo !:o*2%lo lLiY ro{.g.-§-[o % 

¾l:.c~b 8:bTo ijgl:o [lotYlil' -&t;:, [L-(?,, k[W fvt?:, ~{.<?[?:,* %-fv[;:, % %lo l:o*2%[0 'ti!-i{.<?blo %¾[,:~ 

Cf B:lzHfl llo~-w: -¼-l"'ro lQ*2%lQ ~*2%[0 ~{:n llotit~ ~-b :rt [o[i:t-@ if -¼-ro j,,:{.<;cfy-e,_ %E2'-lY -¼-~i\' <LI> 

·ti%-t¼:rr ¾llifi ~{.<?fitK ~½roTh% l:o-t'?,[?;,R,-m: Es-¾? ltf, f;,:-t'?,[?;,[?;, 

* B-fdz [L-t\' tli. lti:B ~-!.<??,dz %iY(b{?;,* Io-wlo [>:'.'i?[L {L[9{,c lof<{?;,R,~ B-l2h:R [Li\' f;,:-&,[?:,[?;,* al~ 

t>:'.ff: kiY % -fv[i;,i?:,-Ji P5iYlQ ti{.<? [LiY llifi ~{.<?t2t>:'.R {h'?,[i;,R,-m: Es-¾? [LiY tli. i'?,1?:,1?:,-Ji r◊i\'lQ ti{.g. [L 

-f-, 8:LY7 k[lo[,::fsf:,,:-Jsr [Lf, [ltµ ~{.<?¾? %i9.t?:>To-m: [L-tY ~{b fo[:5-&fn {o:S:CE ~f:'llz-B: k[lo[,::rc,g.-:'§"' [L 

f, 't2tf:'!LY7 lo-t9.i?:>{i;,-Ji lo-tYlQ f-i{.g. ~½ ~l-Yllh'?;~ lL-& tY[lo[zfs fL'§"' % %lo [<51'f2%l" lltfi ~"Wli:7 

2~:=s:CE -tz %-f-,!?:,Io-m: B:t?:>-li ijg¾ ¾klWfyt?:> ·z-~f" btf:.-: ffg½ r◊"l'f2%l" -w-ro lL-W?Y-B %E2* -w-~-t"' <91> 

·ti'(o 7 ~{¼:E t:l ¾lliB ~-1.<?trr[.§ %¾Ho-t'i:.- [L-t'?,, l:o{.<?%[o {2-[n [lo2 

& tut§ B-fz-:p;, k-t9< tli. lliB ~-l~fz:f,;, ~2~ trrt§ ¾Ho-t'i:.- {2{:n llo¾Ho-fz B-~tK titl5~-tK lo¾Ho-t'i:.- [L-tY • fl:l 
O[b 7 -w-t¼:E t:l ~lti:B ~{.<?~{K %¾Ho-t'sc [L-t'?, [:o{~L'TlR %-fyt?:>Iow ¾Ho-& [L-t'v ~{b fo[5&ijn [lo:5:"'E a 

ldz k-t9< 1E-tY[i;>-Ji lokllo[z-:fs [z{2: ~Ho-& lL-& tli. lliB ~{~ti;,* %-t",[i;> kllol>::ro [:c{2: ¾Ho-t'i:.- [L-t'?;-± %lz 

-t'z ¾:S:"'E tokllo[>:'.ro lz-t'z ¾Ho-t'sc [L-tV 't2tf:'llz{2.: lo¾ijo-1.'i:.- [lo% %lo {2{:n ~:'ilz fs:[°y-['2 [L-t't, lliB ~{!;1.-fLt\". 

l:o-Wti:7 %-&{i;,Iow ¾Ho-t'i:.- B'{i;,-Ji 2~:S:"'E -t'z Hgfs %Io-m: ¾Ho-& ·~rHR kilt\/ t(g-4? lo*2%lo [L-tY '11:% <~!> 

·ti'to 7 ~-t¼:rr t:1 ~lliB ~ 

-WfzR ~[,::[$ lo*2%lo IL-t.'v ~:5:[z~Th% {;,,:-:v[;:>Iow ~1f-ls- !L-t'v [of,[?:,{i;,* lokllo~1f-ls- [L-1.", '-i!,~ ~ 

'(o {do{'>:'. llo-t'v[?;,Iow &IF-ls- [L-tY {Efy{i;, [?;,-Ji lotY,lo&IF~ [L-& kllolliB Io-m: lzro ro*2%lo lL-& '½lQ <t!> 

·tia-¾-¼ ro-w%lQ %(lllJ0JSUEJI ;:unwgd 

WE!JEAUI 8[EJS)ldIS z-&&-!sr lo-t'v~ {Z [L-tY '[lnlo 'lti~{~L'TlR %&~lb.Ji &1f-ls- -lii:-t?,fbiow &1f-ls- [L-t'?, 

[½2O-&[Hn %&&~ lo-&[?;,fo-m: &1f-ls- [L-tY -b:&&'§"' lof<fb{i;,-Ji rc>tY[lot?1f-§- ILiY B:¾-¼ 'I1.:{.g.~-4c %& 

&'§"' t3½2O-tY~loW &1f-ls- [Lfy tli. iY~[?:,-Ji l:okllo~1f-ls- [LiY '~[tiµ Io-m: ['f'.ro ro*2%lo [L-& '-l}:5 <€!> 

·tig[?,,7 [:o{.<?i}[o ~(lllJ0JSUEJI snsugJ P8!J!PDJ!ij)IJI\J ~l2h:R ILiY 'f~[o 'l!::i~(C: 

-c7 ~ ~{.g.L'T[R %-fy[i;,[o-m: &1f-l§-- lLiY ti':iY[?:,[i;,-ji lokllo&1f-ls- ld', -6-& To-Wlo lz'i?lL {d"{-,::: loiY 

(bR,~ &1f-ls- B:t2t£C[l". [L-(?,, -lii:-t"<~t'b-li lol-Yllo&IF-;s- B:l2t"fR [L-tY 'l,,,2O~-&:E 1-:1 ¾l!tfi ~-Wl2t"fR % 

fyt?:>Iow &IF-ls- !Li"' tli. i'?,{i;,{i;,-Ji roklto&1f* ILK ·~tttB B-Jr: t.,,ro ro*2%l" !Li<v ·1-yfofl tlclEOlYI? Fb <z1> 

·tic6 7 ~-1:2.:rr f-:1 ~llifi 

~-1-@µ-jk ~[,::[$ lo*2%lo [L-tY [:o{-e'-L'TlR %-t'vlbiow &1f-ls- rol-Y[lo:5:"'E 3:[zc~ [L-tY ~re: fo[:5-&ijn [lo~Jf-ls­

[L-tY -lii:-t'?,{i;,gb-Ji lok[lo&1f-\;t [Li0Y tli. llifi ~{~!?:,-Ji ¾i",[i;> kllo&1f-lY [d',- -± ~[:c{i ~:5:"'E lc,[-y[lo&1f-ls­

[L-tV lliB ~-w%lo 2O&1f-\;t IL-t'?,, ro{.<?"'E.f-} ¾:'il'L B-?Yi'-2 lL-tY 't2t[51.Y7 lo~tb%lo -j}tp llo&1f-ls- [Li'?, 

'[lo-±lo lkfii'Hr'. f,{i;,R,w &1f-ls- ILiY 'I'.:-j.<? ~{.<?wn 1-.i ¾llifi ~{.g.-t'i-k f.flY~~n -lii:&1f-\;t i'z lLK tco{~& 

-c7 %-tvt'biow t?1f-§- g~-ji 2~:S::;? -t'z H"-ro %Io~ t?1f-§- [L-t't, 'z-!A-fct tolf;, ["'~ l:o*2%lo lqv '11:-l} <] !> 

• {:iB-ir'-i:1::- 2ot?IF-l§-- Ii, [,c tli. &Jf-l§-- Ii, ff: 
{2-[n llof-i{.g. :'ito~ % :foct tli. iHv lol'L~f? SbTo [Li'?; z-&1f-ls- ILiY 'Ii::l5ir'-t::- 22~%l" li:,[z tli. 2~ 

%lo l:oR {2-[n lloti-!-'? :S:f<;.,~ % :foct ~ i'?,RY lo[z~[y B:bTo [LiY ~2~%lo [LiY 'p:i[5?dz: {2-j:n lloti{!;c 

:S:fot£ %- :t°oct tli. iVRY lok~lY B-!Yio !Li'?, i'-&1f-\;t LOi'?;lo ti{.<? ILiY tli. 2~%lQ lo*2%lo [L-& • l!nlQ <01> 

·-b~~ii ~lli-P-t ~{~~Yi~ ~-s 
l'L ro-l-e1.%lo %t?1f-l§-- lo-1.vlo ti-w [LiV ~ 2&%lo IL-tY tli. llifi ~-w&l'z %~rt-§- l:o-tvlo ti{.<? tli. 2~%lo 

lo*2%lQ lLK [:o{~%lQ %¾l:c~b B-lY[o IL-& llifi ~{.g.[yR, %¾l'L~b Sl>:'.HR llo&-w: -W-l'f'.ro lQ*2% 

lo ro{.<?%[o ¾klW -tYt'b i'-~{ft fo[ti' [!',:,~ lo*2%lQ ~-1:n llotu~ Eb [o[i:t-@ if -w-f-t [L{_<?f'y-e,_ %t£-ls- %~i'?, <6> 

ggs f 900-sooc:-o f ~ § He~ 
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c.s. zJ-/,Hls,_s.MJ _lil_q Aa~~ A1.1r..91 31--"'a.,& %E, A's=.. 61-Aa61l ±.iLS:J'1= "'ln¾ ½'id ? 9111'1= Jt47} 

91 t:}. 

<19> £E~, ~ Wl=§.,& .7].'r.. 3)--"'.;IA] o]%s_*sj o]%7cJs_~ {i9j ol%7cls. ~ -7]9j o]%7<Js_s_ "f~W_<:>_s_M-j ol%E-* 

01 -'i'j;;tl~ ~7cls:J T~7} ljll_7cl~ rrJlP}q Zj--"'.;1-'8 Al.£ {1"11~ ljll_7<Jw ~_fl_ 'irt 0 l ljll_7cj-'8_ q:j9j61P,is:J 0 1%7cls."J% 

tj-A] ;~Pao}O:j -71.£~ ?~W y 9Jc:--], 01%s.*s! 7].£~ Jt~9_<:>_s_ 61--"'.;IW y 919-'1= 1I_:ilj-7} 914. 

<20> £E~, ~ Wl=§.,& ~3l 7 lsl -'i'J;;tl~ ~Bo}7JLJ- ~ 0H%% ~~W61l 91°1;,i, 0 1%s.*0 1 -'i'J;;tl~ ~'il~ ~s=..~ -31.. 

i';JW_<:>_s_;,~ ~3:J::zls:J -'i'J;;tl~ ;,:a~"t'}7ll :c&B"t'}7-JLJ- 7-J 0 ]%% _l,l_q 7-a~"t'};:,Jl ~~w ? 911:}'1= Jt:iLJ-7} 9J-r=}. 

<22> .£ 1.,& ~ Wl=§sl 'id .,,,J.!,]olloJ] u:J--e 0 ]%s_*sj 1Hsr3l'Zl ~~.s=..0 111. 5=.A]B cl}-'4 :Q- 0 1, 0 l%s.*(100).,& T 

%4'-(110), "2l ?J-'ill;,i (120), ;:z-J]o-Jlj'-(130), ~.£7tf7.]/-&/,i (140), u]]S'..e-1(150), 7-Jo]~ 7tf7.]lj'-(160)~ £W~9-. 

<23> "f%lj'-(110)'1= o]%s_*(l00)9j 3't~(n].£Al)% "f%A]:?]'1= 3't{f5'..E-j(l12) ~ o]%s.*(100)9-j 4'-{f(D].£/-1)% 

7'--'t-A]7']'1= 4'-{f5'..S-!(114)~ 2t.W"6"}'1= 7~_<:>_s.J.i, f-ifW ?"J .::-1-J]o-jlj'-(139)sj ;sj]o-joJ] u:j-t} 3'j-{f.51..E-j(ll2) ~ -9-

{f.2..E,(114)~ ~'a ~_<:>_s_ 9j tiJ-eg= £E'1= :S,3 tlJ--,,J=_<:>_s_ "f%A] 7tl_<:>_s_¼7 o]%s.*(100) oj 3)3) £E'1= 9i {l "t'} .£~ 

~11. 

<24> £E~, 7'-%4'-c110)'1= 4{f.2..E,c112) 31 -9-{f.2..-sH114)s:J ~{iy~ ~½"t'}aj .:fifw -'fl;;tJ -~Pa4'-O32)s_ {i~W 

_Q_s_1/:] -'fl;;tl ~'Zl-'f-(132)7} 0 ]%s.*(l00)Qj 1[/\-l] 0]%7-ji.'.]~ ~½W_<:>_s_J.,(7 °]%s.*91 ~AH -'i'j;;tl~ :c&Bw y 

<25> ~.,_J-7.J)J--](120)'1= o]%s.*o] -'fl;;t]~ -@-;;;loJ] i:JM -7].£ Zj-7..;1% -'fl~ o]%s.*o] -'i'j;;t]~ ~;;;.!, ojlzli:J1, o]%s.* 

o] ?fiJ"t'};:,J] ~ '8--{}QJ ti}q, ~, t! 7J %:cJ- :Q-.,& *611 llH.:<.l-'8_ .61~ 7 ]%% 'Zl-6J~LJ-. 

<26> ~, ~ Wl=§.,&, o]%s.*91 7-].£~ 3V.;i"t'}7] -'fl~, o]%s.*ol -'fl .:<.]"t'}'1= -@-7JoJ] u] i.'.j -6j~-7]~ BH.:<.]o}O:j -'J'---31.., 

o]%s.*91 ~.7-J-tlP-i(120)¾ ¾~ 'Zl-6J-'8 -6j~:z]¾ u:}t} o]%s.*ol 0]%0}.£~ ~_Q_s_J,~ o]%s.*ol c":c":s. -7] 

<27> ~.lf!, ~ 7/)·.'d)J--j (120) 'C' 0 1 % s.*0 l T 15H}Oll 91 o-j A7, f-if W -'fl ;;t] ~7.a-'f-( 132) 61] 91 i>H ~7cl-'8 ±_7.,3 ~ R~ 61] .£ 

~~'1=-7]½ ~'{16}7] -$1~ -&R{l ~'{l~/.J-% D]i'] ~~~ f- Zj- -&R~s:J --'tP]Y]- o]:~J,>_]Jcj ~7.J- 7'i7J~'4(15 

2JoJl 7'-j7.J~i::.J-. o]rr]. ~JI{l ~'li"2l7cJ-.,& c}Lj-9] ~JI~oj] t}Lj- opJ-9] ~li-13 ~'{lqpcJ-o] [']1)~ y ?J.i::.J-. 

<28> 'id 1\"'i◊lHl 9JoJAi, o]%s.*ol -'fl-xm ~1.21 ~.s=..1} ljll_7cJ51'1= -3l% -31..r';jo}◊:j, "2l7.J.'d)J.7(120)'1= -&1£7,,J ~'li 

~7.J-%% o]%s.*ol -$j;;t]~ ~7cl91 ~.£~ ljll_.7cj;.]7'j7}~;.7 Zj- ~5=.~s. ~~o}-31.., ~~-'8 -&R1l ~'li ~/J-% 

<29> 3::tr, q;J7.J-~:[Ai(l20)'1= o]%~5!,-9j ?fiJ ~ ½<R 7}-'otr 7'J0H%%¾ D]i.'.j 1tq;jtr :q:. 01½ q;J.7.J- A-FJ"2l'9(152)0l] 

AM!-~L}. o1u], ½<R 7]--'o~ 7-JoH%.,& ;,pgo]Lj- %%%4 :Q-o1 %-3)0]'1= ;.J-oH~'i'd y.'r.. J]-31.., 7}7'-LJ- %Zi % 

sj- :Q-o] -3J..Aa-8 7.J-oH%'id y.£ 9Ji::.J-. 

<30> ;ozJoH % ~'li "2l 7.J-% 1tq;j W61] 9J °1 J.i .£, q;J 7.J- illJ..-j (120) '1= 0 1 % s. *o l --'?15'1 tr ~;;;.! 9J ~.£7} ltl_ ;;;.! 51 '1= -3l % -31.. ,=tl 

o}oj, ;;zJ 0H% ~'{1~7.J-%¾ 0 1%s.*0 l -'i'J.:<.l~ ~7cl91 ~.£¾ 1t1_7clA]Jcj7}~l,-j Zj- ~5=.~s. ~~o]--31.., ~~-'8 ;;zJ-

0H % ~'li "2l 7.J-% z.J- ~.s=.. ~ s. ;1,pJ w ? 91 i::.J-. 

<31> 3::tr, ~7.J.'d);,7(120)'1= ol%s.*o] o]%% 7]A1tr o].:f, ±_:zj A]t[- B--'i'ls. "2l~¾ 1t<'.§o}-31.., 1tq;j-'8 "2l7.J-¾ + 
ifW ~·>J- 7ii'J-'f-(136)s. ~~~_Q_s_J,(7 °]%s.*0l -&JI-1J61] .£~~'1=-7] ojlj'-LJ-, 7-JoH~ 0] :.g-71 S':'.'1= :.g-7]B ;;zJ-

0H%2l ¾fi-1} 1r-'5!'li 7 ]½ :.&~w? 91711 .,,~ ~r:}. 0 1°}61Jl,i'1= 7Ji:i:l91 .lf\91~ 1M ~1 -&K~61Vi q;j/J-cfilJ.i 

(120)611 2-J-,,~ ~<'.§-8 "iPJ-% ~JI{l 1t~~/.J-op:q. ~LJ-. 

<32> ~.£:.g-7] illJ.-](125)'1= 0]%s.*0 l ..'fi.-xl~ -'tl-7cl9J ~.£½ :.gcz]fi}'1= -3-i_Q_s_},i. 0 ]27~ ~.s=..:.g.:z] J-tl!J.-](125)'1= 0 ]% 

£*01 -$J ;;tl tr ~1 QJ ~.£7} ljll_ 7cl 51 '1= 7cl -9- <R:czH -'i'i ;;t161]J-i 2-J ~.£½ ::zj ~o} 711 7t}:zH} _c:,_£1,(1 "2l/.J-illJ-i ( 120) 61] 

9M ~~51'1= ~7.J-%% _lil_L} Aa~o}7Jl 'li9fi}7] -$1~ '3! 01i::.J-. 

<33> ;1j]o-j-'f-(130)'1= 0]%s.5!,-(100) 61] ..¥. W-'8 Zj- 7'-~.B.±.%% J\j]o-j W _Q_s_M7 °] %s.*( 100 )91 ~ ;ll-~ 'Zl %2)-% :c1j]o-j o} 

'1= ,3!_<:>_s.J-i, -'fl-xl ~7'jlj'-(132), _7'5=. 0f7,Jlj'-(134), 4<>J .::-111°7-'f-(136), q;j 7J- 7,ji:'.]-'f-(136), ~ 7'J0H% .ofr~-'f-
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<34> !r-]7-1 ~?'.j-'f-(132)~ ::z]:r;=_ 31-,,,_cl¾ i'J<>Jl q;)AJ-/,-1).Ai(l20)6l] Q]i>fl ·{161-8 61~::zrn-¾ 0 ]%"6"}°'J 0 ]%5'.*sj 0 ]%7cls'. 

£E~ ff}L} opJ-sj ,!;-K{l¾ ~7iJff}7JL}, 7c}~~ 7'-%-'f-(110)5'.-'f-Fi ~q-_i;:J~ 78R½ o]-§-ff}O:j o]%s'.*sj i[;,;j] 
0 ]%7ii'l½ ~½W_c:>_s'.M7 °]%5'.*21 ~AH i'Jj,,H'r ~72-~i:.:J-. 

<35> oj7]Ai, ,!;-I[{Jo]~ o]%s'.*o] :r;=_~,;-floj: t-}~ ::z]1¾ QjD]"6"}~ ~_c:>_s'_A7, oj]zl.-c]1, o]%s'.*o] -'fl7-] ~t.11% s'_ 

*'ll 734'-, ~t.11 qj7cJ'-o] _i;:J~ 7Jj7-]]7} ,c;~Aff}~ -'fl7-]% 0 ] -s-If.1l_c:>_s'. /g1~ 9- SJi::J-. 

<36> <?J. -;,)_A] oJloJ] sJop-j, -'?Pl ~?:j-'f-(132)~ ;,_]:r;=_ 31-AcloJ] o]¾~ o]%s'.*sj o]%7c3s'. Xs=- ff}L} o]AJ-sj -s-R1l¾ 

q;JAJ-/.JjA-j(120)6l] QJ<>H 'll61B 611;ll_;z]sj ·"1PJ- 13'! .2.0J ¾ 3joj,:s=.. "6"}4½ 01-lF}oj ~?'.,3~ 9- SJLJ-. 

<37> £Et!-, -'fl 7-1 ~1-'f-(132)~ ~ AJ/.j)_A-j (120 )oJ] 21 <>H 'll6J -'8. :-11;ll_-:z]Qj ~~ S':'.~ Y 0JoJ] u:}4 °]%5'.*Q] 01%7cl s'. 

½ ~91 °]%7cls.(Global Path)-2} ::z]Qcj 0 ]%7c3s.(Local Path)s. 7'--lE-<:i}JI, 611;ll_::z]sj /2lj7c} S'=s=- Y 0JoJ] u:}4 ,!;­

If.;1J,& ~91 -s-If.1J(Global Target):V} _:z]9l -s-If.1J(Local Target)_c:>_s.. 7'--lE-~ 9- SJI:t-. 

<38> oj7]Ai, ~Q:J o]%7cls.~ 7-ji[o]Lj- ~4 7cfO] :i 7'-3:7} ;;z}'T 1jll.7iJ_i;:J;z] ?J-~ <'§~6p-jsj o]%7r:ls.~ sju]t-}JI, 

;,_]Q:J o]%7cls.s=- c1J-J1]- 7cfo] :i 7'-3:7} ;;z}'T ~7<3~ y S)s=- <?) <cj6l]J-isJ o]%7cls.½ Qju]{:-tj-. 

<39> o]i"€-7l] -'?Pl ~1-'f-(132)s=- o]%7ils.½ ~'-"l o]%7cls.9} 7-]Qcj o]%7cls.½ T~W_c:>_s_J,(7 o]%s.*o] -'fl7-]~ -B-7<3 
9~ 7'-::I::7} ~7cj~ uffD}tj- 3)-/.,3-'8. 7-]Sc_ ~;'<]]½ ~7i3~ ~Ji. \i':J.o] ~7r:l-'8_ q;j9l6jA79j 0]%7r:ls..'i'}-% T:fA] ~;t,3-t-}oj 

7-]£½ y7'.j~ y 'i}oj' o]%s.*sj _:z]£½ Jt-§:-3j_c:>_s. 31-/'8~ y 'i}7l] -'8_r:}. 

<40> ~'B., ~Q:J ,!;-If.1Jo]~ ~~ 7cls_/g6l]l>7 o]%s.*o] ,:s=..q-'fsHoJ: <:i}s:=- -!;-If.-~¾ 2ju]t-}s=- ~o]JI, ::z]91 -!;-If.7,so]~ 

7-]Q:J ;;;,Js.7c}6l]Ai o]%s'.*o] s_q-,,HoJ: t-}s=- -!;-R1J¾ Qju]~LJ-. 

<4l> -'fl7-] ~?'.,3-'f-(132)7} ~'c)-,illA-j(l20)6l] 9p,fl 'll61-'8. 611;ll_7-]Qj ~AJ- £Es=- Y 0J¾ o]-§-"6"}oj ~Q:J 3'! ::z]Q:J o]%7cls'. 

9} ~91 3'1 :z]Qcj -!;-.R1¾ ~?'.jt"}s:=- tiJ-~% :s=.. 2½ %::I:t-}oj 7'-;,j]3l_c:>_s'_ ~1::§~9-. 

<42> :s=.. 2s=- ~ ~1=§91 '?J. ?,,I_J.]oj]6l] u:},e -'fl7-] ~7cJ-'f-7}(132)7} o]%7cls. 13'! ,!;-If.~¾ ~7.jff}s=- tiJ-~¾ _l;l_O:j2r-s=- :s=.. 
1B_o]r:}. s_ 261]1,i, o]%s'..*£1 o]%1Js.. ~ -!;-If.1J-& 611;ll_7,]9] ""1j~6l] u:}4 ~7j5=]uj, ~7j-'8_ o]%7cls'.½ ~91 

~ _:z]'2'j 0 ]%7c3s'.-'°~ 7'--!f:-ff}s=- 3i:ilt ~78-'8. -s-n. 7,s¾ ~91 ~ 7-]'2'j -s-If.1_c:>_s. 7'--!f:-t-}s=- ~_g, 611.jll_;,_]Qj Y"J¾ 

~<>H 9-i'iJ_i;:js=- 31_c:>_s. 7}7H!·4. 

<43> 5:. 261] 5:.A]-'8_ B}-2} 7cf 0], l,]3J-~'ll Aill f'/-;a:16l] 'Us=- 0]%5'.*(lOO)oJ] ~-'ti.¾ 'll7}t-}7i4, ;z]s_ 31-"s ~~ 01 '? 
~5'11B. o]%s.*(100)-& 2r-<>]¾ A]-3fff}JI, 2r-i'i] ¾ o]%s.*sJ <;:j-"J--ill,,,_i(120)s=- J11]l -'i')Y-]oJl llfl7-]-'8_ ,:,j]l 611@7] 

(200)½ 'll61t-Hl -84. -'fl7-] ~ 78-'f-(132)s=- 'll61-'8. ;(1]1 6jl_jll_?:l(200)Qj ""1j/-Jo] zJ~¾ Lj-E}L11s=- ""1j.lgo]E.s'. o] 

%s.*(100)o] zj~ff}S:.~ o]%7i-Js.½ ~::zj~tj-. olu:ff, f'/.:5t] ~7j-'f-(132)s=- o]%E-*(10Q)o] ;11]1 -'FJ7-]s..lsLF7 

c1clA o]%~ 7Ji'l½ o]-§-<5}°'J A1]1 611;ll_;zl(200)9] fl*l~ 7]~~r:}. 

<44> 0 l+, qpJ-~Ai( 120) ~ ~i>H ,:,j]2 6J 'i'l. 7-l(210 )7} 'll61 ~ 1B., -'fl 7-] ~ 7j-'f-(132)s=- 'll61 -8 61 l_jll_;z] (210) £1 ""1j/-Jo l 4 

~1~¾ 4El-4ls=- '-ij-"J-o]E.s.. o]%s.*(10Q)o] 4~~ff}5:.~ o]%7cls.½ ~?:af,}JI, ,,1]2 611;ll_::z](210).sl -'fl7-]½ 7] 

~~9-. 

<45> 0 l+, qpJ-~l,i( 120 )½ ¾i>Jl ,:,j]3 61 'i'l. 7-1(220 )7} 'll 61 ~ 1B., -'?Pl ~ 7a-'r-Cl32)s=- 'll61 B 61 l_jll_;z] (220) £1 6lj/-Jo l Aj] 

1 ~If.1:J ~ 4~~% Lj-c:}LlJ~ 6Jl-"J-0]E.s'., .,11]3 611;ll_?:l(220)7} llH*lB fl7-]½ ;17]1 ,!;-If.{l_c:>_s. ~7.jW_c:>_.s'..¼] ;,;j] 

1 ~If.1:J9] -'fl*l~ 7]~~ + 0]%5'.*01 4~~-t-}5:.~ 01%7cls.~ ~?'.j~tj-. 

<46> 0 l+' ~ AJ-illAi (120 )~ ~i>H ;11]4 61 'i'l. 7 1(230) 7} 'll61 _i;:J 1B.' fl *l ~ 7a -'f-(132)~ 'll61-'8. 6J 'i'l.7:] Qj ""1j-"J-0 l 4'-~ ~ 

% L}E}LJ1s=- /2JJAJ-o]£s'. o],%5'.*(lOO)o] -'j'-~~ff}~~ o]%7c3s'.½ ~?..3<:i}:il, .,11]4 61~_:z](230)Q:i -'fl.:5t]~ 7]~~ 

9-. 

<47> 0 l+, ~ -"J-ill ,,,_i (120 )~ ~is~ Aj]5 61 ~::zl(240) 7} 'll61 _i;:J 1B., -'fl 7-] ~?'.j-'f-(132)~ 'll61-'8. ~ '@7:] £1 ""1j-"J-0 l ·"1]2 -!;­

n.1:J ~ 1805:. ~~% Lj-E}LlJ~ "'Jl,~ 0 ]E.s., ;17]5 611;ll_?:l(240)7} llH7-]-'{l_ -'fl.:5t]½ ;17]2 ~If.~_c:>_s. ~7.jW_c:>_s'.~ ;,;j] 

2 ~If.1J9] -'fl.:5t]~ 7]~~ + o]%s.*o] 1805:. ~~'5}5:.~ o]%7r:ls..~ ~78~9-. 

<48> 0]27~ :vpj,& ~i>Jl -'fj-;a:] ~7c:Jlj'-(132)s=- Aj3]-~'ll A1ll -'fl7-]s._4'-F7 Ail2 ,!;-lE1JJ7};z]9j o]%7cls.. ~ A]]l ,!;-If.{l:il} 

A1]2 ~If.1:l.sl 'fl*l½ ~7jff}7ll :'i'1_r:}. 
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~7] (220 )77}7121 7-j i']½ ~ "'l 01 %7cl s.(250 )s. ~ 1 "6"} _:i1' ./4113 9 ~7] (220) 7} llfi *lB .$J *l 'il A1ll ~ JI1l% 11. 91 
.!;-if.1l_<)_s_ ~7:a~t:t. ::Et!-, A1l4 '3J ;s1]5 91@71(230, 240).sl .2..0J% 01¾"6"}0:J A1]3 91@7](220)-'j'-F-j .,1]5 9~7] 

(240)7}7.]Qj 7-ji']¾ 7]91 °]%7cls.(260)s. ~7,3"6"}:il, .A1l5 9~7.]7} BB*l-8 -'fl:;z;]'il ;s1]2 ~JI 7c'l% ::z]9l ~JI-1J_<)_ 

s. ~ ?:at1-11. 

<5 l> t!--'E! , .$J :;z;l ;,'l_ 7,3-'j'-(132 )-1=:- ql)S:L~S't ~.g. .§j 11. 7tf 7.] J{ll;,i ( u] 5=.Al)½ o] %"6"}exj 31-% Y F-j (132) '3J -9-% Y F-j 

(134).sj .§Jz1.4'¾ ~¼~_<,_s_',(7 o]%s.*S>1 ~.,,] o]%7-ji']¾ <}¼"6"}:il, --8-¼'8. o]%s.*.sl J,,l_)(j] o]%7-lcl¾ o] 

-§-"6}exj ,aAA 0]%s.*Q] ..<i'J3:l½ .'\'l-B-tl-4. 

<52> ::E~ . ..<i'J:;z;l ~AcJ-'j'-(132)-1=:- :q:-~~ °a·'cf .~i'jljL(l38)61l 9.jt)- °a·'J-.QJ B]..ii!.:i'J.:il} .J,Pa ~JI1l ~q:jq;j.JJ-01 i>WJ ~JI 

1loJ] c]~-'El ~JI~ :gj-'i1'"2J.>.J-oJl 7-}0]7} 9]~ 7cl-9-, 0]%s.*01 i>fi"if .!;-JI1JoJ] 7,3:.g.j-<0};,j] 5il*l"6"}:il 917 1 \?£-& ~ 

_<)_s_ .'\'r1i'!<0}exj, i>fi"2)- .!;-JI1loJP·i 7cr7JB 3':5=., ~JI~ ~9'!9'!.>.J-, ~ ,a;;zfi 0H'>'-s.*0 ..<i'J3:]6l];,i ~JI1J ~93q;J7.J­

oJ] ± W-'El 7Jl ;<Jl77}.:z] .sj 7-j cl 7:a .£. ¾ 0 l %<0}0:j o] % s.*.sl -'f-17-] ¾ _!;L7,3 "6"}71 -'fl tr _!;L7,3 7<3s.½ A,JJ.J,a <0}0:j 2r'8] A1l oi 
.ljL(l36)s. ~~tl-9-. 0lrrJl, ~JI1l ~q:jq;J.>.J-611 ±~-'8 ziJ"1]54 ,a;;:fi 01%s.*01 -'fl3:l ,s}0l.QJ 7-]i']-;=:- ~lf.11 ~ 

ca ca -"-J-¾ 0 1%'°}0:J <1-¼w 4' 519-. 

<53> 011:tli:11, ~lf.11 ~°a°a-"-J-34 ~lf.11 :gj-'il°a'cl-¾ B]Etr .:i'J..:U:J-, ~lf.11 ~°a°a'cl-oJl ±W-'El ;;'lj;<J]sj -'fl3:]1} ~lf.11 

:gj-'i! °a .>.J-oJl ± ~-'El ziJ"1l oJ] 8 ] 5Jl 44 _<)_s_ 3:]-9-~ 51 -1=:- 3~_<:)_s_ .'\'rlc~-1=:- 7<3 -9-, 0]%s.*0l ~JI ~_<)_s_.ljLF-j ~4 
_<)_£ 3:]-'J2-~ 519--1=:- ~% sju]<0}E.s., -'i'J.7-] ~1(132)-1=:- ~JI1l ~°a°a-"-JoJl ±~'8. zij"1]sq ..$17-]7} ~lf.7,g :gj-'il 

937-J-oJl ±~-'El zll"1l~ -'f-13:l-'4 %'i':Ji>fi 7 15=.~ 01%-s.*21 .!i.7a1ls.¾ -':1Fanr}. 

<54> ::Et!-, .!;-JI1l ~qcJqVJ-61] ±W-'2 zijJ-]]Qj 3.7]7} ~JI1J :gj-'i!qVJ-61] ±~-'8. ziJ"1loJ] B]i>fi 3}-& 7<3-9- 0lrrJl, 0]%s. 

*o] 7cJ:gj-t)- ~lf.1161] o}z.j S:..~<0}:z] \?£-& -3-l¾ Q]Dl<0}E.s., .$j7-] ~J\a-'f-(132)-1=:- ~lf.7,g ~q:jq:j>J-oJl .¥.'t}-'8. zf/ 

"11.QJ -'i'J3:]7} .!;-JI1J ~'il°a-'J-611 ±WB zljjj]Qj 3.7]7} %'i':Ji>fi 7]5=.~ o]%s_*Qj _!;L7,37i3s.¾ A~Aatl-9-. 

<55> 715=. 3J-Y-a1r-Cl34)-1=:- -'f-1:*l .:i'J. 7a-'\'-Cl32)61l sq,,] ~ 7a-B 01%7c:ls., 4 ~JI1l.QJ -'i'J:;z;l, 4 .61~ 71%.QJ -'i'J5-l, '3J 4 
9~7]% A}o]Qj 7-ji']¾ o]-§-ii}aj o]%s.*Ol 2r8]i5]01= w 715=.¾ 3J-'2ii}:il, 3}7·a-'El. 7]5=.¾ uJ]Yc.](150).Q] 7]5=. 

7-j 7Jq:j 91 ( 154) 61] ::z-J 7Jt)-tj. 

<56> ;z]s=_ 3}"'-aljL(134)-1=:- 7:]5=.½ 3}"'-a't}oJ] 5} 0 Pi, Z)- ~JI1JQ] 3j-JI61] q:j 'cJ-1llJ1(120)6l1 Qji>fi Dli'.] ~q:j-'E[ ~1f1J :gj-

'i!q:j.,,J-¾ c]~A];ij 7-f"Jtrtj-. 0lrr!l, 7.]5=. 3}.J9-'j'-(134)-1=:- 4 ~JI1JoJ] >cJ-%6}-;=:- ~1f1l :gj-'i!q:jAJ-.Qj 9~A}9} 4 
~JI1l 4JI¾ c]~A]7']-1=:- tiJ-1fj_<,_s_ ~JI1Jij- .!;-R1l :gj-'i! q:j"'-J-% c]~A]~ y 519-. 

<57> T;3~ A-]joj-'j'-(136)-1=:- 71£ 3}.J-,3 Al61]~ -'i'J:*] ~7.cJ-'j'-(132)61] Qjiifi ~7.a-'8 o]%7c:l.5'..¾ u:}4 0]%_5'_*01 0]%<0}.£~ 

7'-%-'\'-(110)~ .All61t!-tj-. xt!-, 2r8] ;s,]oj-'j'-(136)~ ::z]s=..7} 31-"'-a-B :q:-61]-1=:- 0]%-5'..}!:-Qj -'i'J:*l .!i.1% -'i'Jiifi .$J:*l 

~7.cJ-'j'-(132)61] Qji>~ "'-J"'-aB .!i.7a7c:ls..¾ u:}4 o]%s..*Ol 0]%<0}7-JL}, 9].ljL-5'..lj'-Fi -l:'Pa ~JI~_<)__s'_.Qj 0]%1:§"i]O] 

4'-<'15'11;'! 3} 79-'EJ. ::zls=..61] u:}4 °1%s..*01 ~7.a ~if.1J_<,_s_ 01%"6"}5=.~ .:Y-%-'j'-(110)¾ ;s,]ojt!-r}. ::Et!-, 2r8] All 

oj-'j'-(136)~ +~w 7J 6H~ .'\'l-~-'j'-(139)611 2iii\1 J,lJ.JclB 7cl-6H~ s:1111 7c:ls..~ u:}4 °1%s..¾0] 7J- 6 H~% s]:rrj<5}oj 

o]%ii}£~ ~r}. 

<58> '1JAJ- 7-Jcl-'\'-(138)-1=:- 2r"6] ;s,]oj-'j'-(136)9] )(iloj61] u:J-4 °]%s..*01 ~ 7a ~1£11611 £~~ +, qVJ--'lf!Ai(120)i=...ljL 

F7 y--;j5i~ ~JI1l ~q:jq;j.Jc)-¾ i>fi"J .!;-JI1l 3j-if.oJ] D~~.5'1oj 5}-;=:- ~1f1J :gj-'{l_q:jAJ-:ilj- B].iil..~9-. 

<59> 0]I!Jl, iifi"J ~lf.11 4JI61] 0 ]~5'joj 9)-1=:- ~lf.11 :gj-'i!q:j"'-J--& Zr 3':5=.~£.. J(-j7c)-s=joj 9)7] rrJltr"61], q:j.JcJ- 7-ji:'.].ljL 

(138)-1=:- ii]"if ~1i1] 4JI61] nl1J5io-J 91-1=:- ~lf~ :gj-'i!q:jAJ- % £.£7r}:z] ~1J-i(l25)61l .QJiiB 7tf7:]-'B_ 3':£611 cB1J 

<60> 7'-;<J]3l_<,_s_, q:jAJ- :*-jc'.j-'j'-(138)-1=:- .J,Pa ~JI1l61]A-j ~"'-H}J--j(12Q)s..-'j'-E-j ~1f.1l ~q;jq;JAJ-01 y--;Js=j1;'!, ~.Jcl- ;;zpJ­

°891052)_<,_s..-'j'-F-j ii~i:J .!;-JI1361] AJ-%"6"}-1=:- .!;-JI~ :gj-'i!qcj7cJ-% % 7,"f7.]-'8 ££61] cB~B ~JI~ :gj-'i!qcj>cJ-¾ c} 

¼,s}oj oJ q:j'c}Qj %~ojljL¾ B]..ii1_<0}-;':" 3;io]tj-. 

<61> 'i'::l. iJ..1,]6l1oJ1 5J61Ai. q:jAJ-'1fiA1020)-1=:- J::7.cJ AJn 2r7J B-'i'liE.. q;jAJ% ~~"6"}71 uiitr"oi1, ~ 7cl ~1f1l -2-7-ioiv1 

~q:j-'EJ. 5'..~ ~1£1 ~°a°a7cJ-¾ q:j,i A-j 7J'1J°'j(152)_<,_s'_-'f-F-j c}½-'EJ. ~1£11 :gj-'i!q:jA.}31} B].iil..<0}-;=:- ~_g. o]%s..* 

Sj -'f-<0}½ %'7}A]~ "r 5}E._E_s_, q:jAJ- 7.--]i:'-]-'f-(138)-;=:- {1.71?.j 31}7.,3% 7i~ 'i':J. 7S 3'::t__¾ 'i}~i;}-;=:- ~1f1l ~q:jq:j 
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- fl -

rc,-1_'?,,f?;, ~l?-f-t [L'.-W.¾? %&&~ lo-t9rti> -tz ~(8£1)-i1f-t2t.; -t9rti> 'lln[o ·tir6 "7 ~fi-lE ~1tl=oRi% rc,-1_<:,,f?;, fo 
w20%[5;[n %&&~ ~ -W-¾? %-§'&&~ t3.1t20-1_9r~ -t'z ~css01rl2t.; -1_<:,,~ 'hfo£6 lloliokl? Ri ·tia 

llL-W-f'i.-tE ~*l=o lL%Ro% 1K 0~i?c,R,~ &1f-a- [o-f'y[?;,[?;,~ &1f-li- ·~tci-2-R, {Lr,~~R ~(8Sl)-i1r-t2t¥ -1_<?,,~ 'fk{g. <u> 

·tir6 "7 Ro~ ~3~& ty120%["'l? ~1)1\i -r11l-v~_gf!J- llo** fL~EI '-6-fL ~r6 

fol:i-1-@:E :kr'i" [o~~EI {i,:~f'} llo-tYti;ilc~ &1f-a- f-i_[q'?,,gb~~ &1f-lar ~(8Sl)-i1f-t2t<". iYgb 'tYtolb [lclio[Yf-? Ro <IL> 

"-b-B: l!L£6 "7 ~~lR {i,:{',~R,~ &1f~ %{,'i-t<?,,ti;i 1,R, 

~ K~l?c,~ pi:'rt-a- s-r'i" B:t?c,~ tYllot<".r pi:'rt-a- tw20-!.@ti'"'"7 ~t2t<".f'2: f0i¥%lo ~l)l\l -W-t?[o ~(\l£l)1,[2~ 

-fHb ·ti-w.fi-]E 20~ Io-f'ygb -W-~{L'. ~[R {i,:i<?,gbR,~ &1f-a- [o{Hbfb~ &1f-a- '-6-~ ih~ -b1t[,;~[L'. {L'. 

[o{,; lo~ lo"7~l [ol B:%:E [loB ~& [o-§'"7t£[o [o{.\':l)l~ -t'z ~ '-[JI"lz lo£ P-W"7 ~(SSl)rld?t<". -f'y[?;, '[ln[o 

,.. . . 'TJ·· . • ~-,.·,·_.--'Id. T ,0 -.-- f_F·'l· _i":: -' \J .. J:. J .;__j_ .-t A \.-• .. t , }~.: ~ 

.~~ §\~.>,l~i :;~, 

·tir6 "7 ~tof)'.'. 

[o-rz {KS P-W"7 lo%-b ¾lo{~ [o-1_<?,gb fo ~{-o?-[ofz 2 . , _ %~ lo"7[l [oI B:%:E lloB [In~ 1!.:{2B %~& 
(I✓}] 

lo-§'"7lzlo loWIJI~ -t'z 'llnlo ·ti-w.M'y ¾ (x),:..I {HJ!~ [o-f'y(?;,R,~ &1f-a- {o (x):..I {.\':IJK lo-tyfbgb~ &1f 

<OL> 

<69> 

-a- tW20 %%~ % ~ [L'.l)l\l -t'z-t'z [lo-t'?, I?;, To~ p;:1f-a- ~ iY I?;, I?;,~ &1f-a- lo l-vllo &1f ~ fz~ ~(8Sl)1, t2t<". tY I?;, <89> 

·ti 

-w.~f-£lo [o?,-.- -!o{R Bk:'i [loqz 3 %{~[di'< lolrdn:- tft~ l-w20%~1B 200 ~lrd,t ~-t'-2 -b1tWE-frr lo{~[L'. 

-t~ '1!.:{-!?--W:tft 21 %Wk-ti\. r ~[ry[R E -bE'ti.\':-E-frr lo~ld~ ''"l:':"l=, los·:::; ~ (X)J 11-E-fu to:i.\':k-t/\. lo-§'trdrt 

tft~ '[In %~tock [o{.\':[L'.-ti\. [o-§'f,..-[R tft~ [o-rz {oE£ 3 ·ti%1hR' 2o~ltr-t:- l:o-W~i~ %£ 3 ¾LJK {g.[;:i[o <L9> 

";)S!A:U~IJW O \ . I ... 

'(J.)J > (X}[ J~ l J = ((-i)J'(X)Jt) 

<99> 

._?· :\::- ,.,:S:-c. ~ ~t~ 

-bB:lo& [o-rz {o:::; P-W"7 tlY2"7{2.JE'[R ~J ''"i:':"{!?[ct[o ~{)'.'.{yp ~p ~® '[-y[L'.p <~9> 

((.()I '(x) J}) (x•,N=it:8) = (x).J 
<t,9> 

t l-? l~ .. :! :;:~:-

·tiv -b:I p-[:g.7 lo%-b 16{?j=):,1f 20['?7 ¾lo "-b-w.-w:1B 200 %{;;!-[di\. [o[FY[R i~[l_g 'trilo-wlo i:?-E-frr 

loWldil. lolr,..-1:rt -t'z ·~ •~ . .. .·, 'E{-!?-W:tft 21 %W[L-H\. lotr>'Ert -t:ilil?- 'triE b.E'tW-E-fu [o{.\':[L'.-t/\. lof,..-
i_,t JJ :;" i_X}f - -

L L '19. 
ht -tL cz ('°C)J .,, (x)r ro{.<?2:[R ¾ (:r)J i:?.g.frr -lo .. .. .'(.\': Id/\. lolry In: i'z 'I':: -W-¾R ¾ (1:\ T Io{;;!--E-fJI 

(.lll , . .1 

[o-§'W[L'.-ti\. [o-§'[FYErt -t'z B,:ii:E ll:o,. y--;: '[ln ~ {-;:i .· ,~ %~~ lo~lrv[R tft? loh[loX [F,[E ~~ '20~[1:'?.,l:- <£9> 
:.l.,,A l.-\_.>N 

"{::i[o~-f'R ~-W- ~]i:[o b{.<?%[o ¾iHL-t~ [6-§'[FYi]t !fl? lolrdrt 

LY'¾ 2o~lL'. %1F,.-[RLY'~ %{',[?;, lorofi {.\':[L'.-t~ [olr,.-1:rt 'l-v2o~[L t2t~ -1_?,gb B,:{oI!.: ~:'i{!?R,.f'.c llo~!R:'i~ 

,t2lJK "{:ic6 "7 ~ t2t¥R -l!h9<[?;, l:o{!?%lo ¾~[L'.(UIJOJSUEJI SUSU8J P8!J!PO¥i)IJYJ ~(8Sl)-i1r-t2t¥ -t<?,,fb 'l!nlo <~9> 

• -b.£6 "7 ~E[R -bi:-t<?,,gb To~ ~1f½- B-&h-: llo(C:91)~ gb1Hi'. -tY~ %.fi't~-t\c 

ggs f 900-sooc:-o f ~ § He~ 
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~ JH ~ o-l 10-2009-0061355 

3.7] ~ ~] ~ ~~61] 7J-'il~ ~,,_J-;;,lc-1 ~Jli'-]~'il SIFT(Scale-Invariant Feature Transform)7]'@% 0 1%~ y 
~Ji:]-. 

<73> o]cj~ SIFT 7]'@% o]-§-;:,}O:j ~~~% 4'-½;:,}~ clJ-~% ..5=. 4a l]1;,.:] ..5=. 4d~ %s:.;:,]-O:j :{}Ef5}7l] ?,gl=§~t:t. 'ii 
?sJ, _i;=_ 4a61l 5:.AP-8 JcJj-9} ~_g. ~JJQ_j c:::7]]~% \1!~5]-oj N7HQJ ~1J}(Octave)% ''/P'25}Jl, 4 ~l;}Qj ~,,_J61] 7]­

-9-A]~ ~E-j(Gaussian Filter)~ dj%W.<=>..s'.h,j ¾c-j ":3'cl-CBlurr Image)% ',llil~t:J-. 0 ]cH} ¾c-j ":3,,_J-% ~~ 

~.<=>..s'. R~WB. 11%QJ "r~~ 4;;,} :Q-11. 

<74> 

<75> oj7]J,-j, L(x,.,y:,cr)~ ¾c-j ~JJ% Q:JD]5]-Jl, I(x,.,y)~ 1Ji:"J~"'J% Qjo]5]-nj, G(x,,y,.,cr)~ ¾21 

"lP·JQJ 17261] 0 1%-'8 7}-4'-A]~ W"r½ QJ 0 ]5}~ 3i_<:,__s'.J.7 "r-~61 59} ~ 0 1 AclQJ-'8.r:}. 

<77> 0 111J1, _5=.. 4b61] 5:.AP-8 Bj-9} ~ 0 ] 4 ~E)}SJ-1 "§J-J-61] 7}4'-,,<.]~ ~F]~ ~%W61' ~;°Fi, ,,<.]-=z. 0 }~% ~:X351-7l] % 

7}A]~ 4 ~1J!o}r} ~"r7H2i ¾c-j ~7c)-% ;~,,,j~11. oJ+, 5:. 4coJ] 5:.A]-'8, tl}S?} ~ol, 4 ~1;¾! 1@5'. 'il1J~ 

"§J-J:,;]i'-]Qj ~]-(DOG: Difference of Gaussian)~ U-½~11. 0 ]½ "r~~..Q.s'. JI~t}ia, 11%9-1 "r~~ 6:il]- ~11. 

<79> 

<80> 0 1~, 4 ~1J}61]J.i {l-½-'-8 DOG "§,,.J %61]J.i 7]¾S3"'J¾ ~~~ ~ 7]¾"§,,,J61]l,i ,±:c<j B"i'-1 ~91, oJlz!i:R, 3 by 

3 ::gjA,ll_ cf§."9c'.'.::(Matrix) t11oJ]A-1 £Ji:H ::gjA,ll_~(Maxima) ~/_:E~ £1± ::gj1ll.1,}(Minima)% ~.Aa~l:t. 0 1+, ::~PaB 

~rH ::gj"i~ ~Ix~ £1± ::gj1ll.&}% DOG 7]¾ l'./P·JQJ ~+ l'./PJ61]J.i 44 U-½B a,]J:11 ~'Ul- ~/3::.~ £1± ~ 
1,ll_~J1} tl]_ul;:,}O:j :i % 7}?CJ- ~ ~,,,ii_:.;,t:il]- 7}?'.J- 3r_g. ~"Jl.~% --;-lfilj5}Jl, <-!fillB ~1ll.% ~~1J(Keypoint) ¥_l;l_ 

r_<'.>_s'. ~"a~t:J-. 

<81> 0 1~. 5'..-E ~1)}61] .¥.WB DOG61l -cJ1iiAJ..i£ %~~ Jl};;<:cl% <fr~5}oj 4 ~111 1@5'. ~~1 :q:._sl_r% ~:c<j~ +. 

~~;<,:j +Rr % :i ½~ ~5:.7} f¾5tl o]5}9_l ~~·~ ~ 6J]_::z](Edge)'il ~~1% ~11 +Rr6J]A-j .A7]9]A]~ 

_<:>_s'.Ml ~1'@% ~1~11. 

D l 
n. ! 

D\.,.! 
._. .. ,, ~ 
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<85> 

<87> 

Eigenvalue4:il "5}~ 7cl-t- cJ-%Q:I 9~61 8:il]- ?~61 9% ~~"5},P__s_, 

0 ]%"5}aj ?~61104 :g.g. ~:ilt½ B-½w 9 S:JcJ-. 

(:ri3 + /J) 2 

,, 
}'~/3~ 

~ JH ~ o-l 10-2009-0061355 

<88> 9~61 8oJ]l-i Tr(H)~Hessian 6J~Qj Trace 6J~% QjD]"5}:il, 9~61 9oJ];,i Det(H)~ Hessian 6J~Qj Determine 

1'ij~% Qjo]~cJ-. 

(r -f-1)1 

<89> 

<91> 01+. ~ 7aB ~1'il% 0 1%"5}aj i>H"a- '"§/-Js:j ~11l%61] tjj~ 7]~7'1-(Descriptor)½ l,JPa~cJ-. ~11l 7]~7'.} 

~ 4 ~·;~HlQ:I 37lY(Magnitucle) ~ tiJ- 15J=7@COrientation)% ~½~ +. tiJ-15J=.,,_a ~£ 37]i:lk% ~~~-2..£¥-1 

A&AaBt:J-. aj7]Aj' zt ~11JQJ 37]i±K3i- BJ-is'J=-'@-s'1:- 44 ?~61 11 ~ 12½ 0 1%"5}aj B-½Bt:J-. 

<92> 

<94> ctVJ- :'<-7c1-'f-(138)~ <:J-~~ SIFT 7]~% 0 ]-§-'Bj-oj 0J '1l/-J-Qj ~1~%% '?W"5}:i2, 0J C§/-J-Q.j ~~1] 7]~7:}% 

% Bj_iiL~_Q_£',(7 7]~A}%.Q.J 5-} 6 ]7} 7FJ .3}-s'1:- ~11J%% %~~ ~11J~ ,31-2..£ ~B--t}oj 0 H7c/"5}~ BJ-'f!-2..£ 

oJ '"§/-J-% BjjiJ_~t:}. 

<95> o]c7~ '"§ 7J 5-,jc.11\'-(138)61] Qj~ 0J C§"JQJ tl]jiJ_~:ilj- 6J C§.>JoJ] :ot}o]7} 9)~ ,31-2..£ ~B'El~ 1-'i'-, itl.7.H cj,% 

£* 0 1 ~.R1loJl 7a_g}-t] ..'flj;]"5}:il ?J.:zl \"i-s'1:- '31°l,P__£ -'hj;J ~ 7a-'r-Cl32)½ ~"'H _1il_7a 7cl£½ J.JPa-t}lll ~t:J-. 

<96> ~1B., '1l .,,_J 71 t]-'f-(138)~ 0 ]%£* 0 1 °1%"5}~ 5:.¾ 3f-~W 7J- 0 H% ~.:z]-'jL(160)oJ] Si i>H 7J 0 H% 0 l 7t};z] .5'1 'i'!, 7J 
afl%ol 7t}.:z]-8 f1 j;l 61] ;,i QJ 3':5:.oJ] oH7c) EjO, 5:J~ =~}6H% _g}~ q:J7,J%:il]- 7cJ-aH% 7t}7l f15-] oJ]J-,j '1l 7-J7{Ill-i (120)£1\'­

Ei 9,,;-}Ej~ ~ 0H% ~q;jq;j7J% tl]jiJ_<S'}aj 7J 0H% :gJ-~'"§"'J% ¾ .::zJ-cfl% ~q;jq;j/-J-:ilj- %qJ_~ .::ZJ-0 H% :gJ-~9PJ% 

2f-½~q. 
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- t,[ -

-(.<?-%-lo %Ett!L HIS ·tic6 ~ !~di'~~ b-1.<?-%-lo %Ett[L HIS~¾-¼ &&~ %l-c1lo 'lt-:i~t6 ~ !H~~ li-'3% ¾ 

-kl=o&li::1 lo&&~ S¾"'? [-::i.-i1,20-&,~ 1'-z ~E[fl [oiY[io[c.~ ¾[01~ t,I-f',fi;,(i;,* ¾[01~ '1-Ytot& [lo[to[Y~ Th <ll[> 

·tir6 ~ ~[Yy{z ¾~HL lo1'?,(iol?c,* ¾Ho-t~ ~[5 

-t°YH::tElfl H-8-% %~de t2tf'.R w%lo %Ettk lJl'll '1-yfolo llo{¼E[fl %-tY{io[o~ ¾lioi~ -pI-['?,(iot?:,-ji, ¾Ho-t~ 'l!nlo <Ol1> 

·clttBO~Zlf;:)-bwB-lk l:,:~-(.g.[;:cp loiYl?c>Io~ ¾Ho-t~ %Th% t,,:-f',~fl;,-li ¾H"-& ~n20 

-1.¼e[Fl -lc-&~Io~ ¾Ho-t~ ~[b to[:'l&[n [lo:'i'-=.E E,[?Io kllo[Eif'i.OvZ[t>' %(% {;:i[o .-&,~ I?:,* ¾HG-t~ '-(.g.[o)f.,l?c, 

Edb-li k [fol,:: ro B: lz{z l o¾Ho-t~ '(l[i-µ0\7Z[t>')I'::-(.<?-lzi'2: ¾:'i'-=.E lo tYllo [:,_: ro B:lzi'z lo¾Ho-t~ ½fL ~ 

[5 lz{z [o¾Ho-& ' ( [EiBO£Z[t>') [:o-(.g.fi-jk ¾-k fO lz~l:', [z-{.z lo¾Ho-t'sc % %lo 20&1f""R • ( [EiBOZZ[fi,)-b-%1"2 [Y 

%fa-& 20&1f-l,t ~i'.~ kin llo:'i'lz B:~Y1? '(lliB01Z:lfz:)tal5LY~ [o!?c['h%[o %tl:t llo&1f-l,t f:,-:~ '20%-b <601> 

·-µ-(.g.[2_-&{Fl lo~ ~{.<?-1Hz kib&Hn t,I& 

1f-a-- i'--z lo1Y:'i'[z ~-[Y~[o~ p}}f-\,r ',:i:--(_g.[nto %-t°Yl?c> wl?c,* %¾h~ %~{L 1¥¾ [-y[lo~w w[f'.[$ lo*2% 

lo ~iYfi;>[o~ ¾Ho1~ ',:i:--(.g.[nro %-f',t?:, wt?:,* ¾[tz[IL f:,-:~ ~{-'?-[i'.cp [lo&1f-\.r i'z ~i'?,[i;>[o~ &1f-l,t 'kldo <801> 

·ti%i~k 2m:'i'-=E i'z ~iY[i:, &fi;,* '± %[¾,-ii l-Ytii-1LfilY~it ¾3-=E tokltofL 

-m wl,:f& lo*2%lo .:,(hY~[o~ ¾Ho-t'sc {c-f',t?:,Io~ tz1f-\.r [l?-ro !L-(.g. ~:'i'{.<?-bto [ti-(.<?-~f,: i:JR -l5-iY[?;, lo* 

2%lo :'i'{?l-:1bfLit -(L:'i'-=.E lofLw wl,::f& lo*2%[•;:, 'llnlo ·ctliBOOZ[ti'.)-(::iw1~k llol:ot?:,iH'.i'. -(?,,t?:, l=o-1-'?-l¾>-li 

%-tYt?:, Io~ ¾h~ -(cf.,fi;,Io~ tz1f-\.r %1.s %Io~ p}JF-\.r tol-Ylto~w wl>:'.ro lo*2%lo • [h-2lliBR-!Y • kfii <Loi> 

·-1:1-w-t'hP %Ett-fFl kilf,: ["'-& ro*2%to '§-tn ttoltolvF-;, 0 roi'h~ if EO-(.g.-=E-& %9 :'i' '20%-b <901> 

• ( lliBOZ1 [fi, )-b-w--t'sc l-z [lo !co 

l¾>-t~k :'i'lz f0i-'?-~Y1? ¾:'i'lz'. lol-YllofL-m -w-l,::r,!, lo*2%lo r:,{.<?-%-[o %&1f-l,t Iii- 2fL%lo B:fdz: '20%-!:J <~Ol> 

• -b t& ~ B¾-i1:- 20 & 1f-l,t 1:6 [z'. t,,: & 1f-\.r !co R {ctn [lo 
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2025/12/9 16:05 Espacenet - search results 

Espacenet 

CN114794993A Cleaning machine control method and device, deaning machine, control equipment and storage medium 

Applicants: SHANXI JlA SH! DA ROBOT TECH CO LTD 

Inventors: LIANG XUEUANG,HAO ZHENYU,ZHANG YUJIE,ZHAO XIAOCHUN,WANG BAOUANG,HAN WE!QING 

Classifications: 
IPC 

CPC 

A47L 11124; A47L 11/283; A47L 11140; GfJ6T11/20; G06V2fJ/1fJ; 

A47L 11/24 (CN); A47L 11/283 (CN); A47L 11/4008 (CN); A47L 11/4038 (CN); G06T11/206 (CN); 
G06V20/10 {CN); A47L2201/00 (CN); A47L2201i06 (CN); 

Priorities: CN2022107 41207 A 2022-06-28 

Application: CN2022107 41207 A 2022-06-28 

Publication: CN 114 794993A • 2022-07-29 

Published as: CN114794993A 

Cleaning machine control method and device, 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 deaning machine, control equiprnent and a storage medium, and the method comprises the steps that area 
information of an operation 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 controiling the cleaning machine to dean the operation area according to the cleaning map. The 
cleaning efficiency of the deaning machine on the operation area is improved. 
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1 . - trfi f~}a m s"J N iv 1J1t , ;tt t~t-iE fr r , '§ 1t = 

~~m~mmfr~*ft~~~~~m~,;tt*,ffiJ£~~m~'§ffl~~ffi~~~mm 
}~,, J=iJTJ£t'5t~f8 }~,~Y'§tr1ii'5fflfirlr.; 

fflfflffiJ£~~m~~mJ£m~mfrffiJ£*ft~~~~mr~1r.,m~m~~oo; 
N~ffi5£ffi~:ifLfflfflffi5£ffi~~OOMffi5£*~~~illffffi~◊ 

2 . ffl ffl fX;fU ~ * 1 p)r;£ B"J tliatJL B"J N tV 7'Jt! , ;tt tifiE fr r , p)T;£ N tV p)T;£ ffi 16 tJLt!R ffl pfr 

5£ffl~~OOMffi5£*~~~illffffi~~Wg'§ffl: 
m ffl J=itrJ£ tl ia :1:m oo 11m JE tlia llt ~ ; 
N~ffi5£ffi~:ifLID*ffi5£ffi~n~Mffi5£*~~~illffffi~◊ 
3 . ftR ffl fX;fU ~ * 1 p)r;£ B"J tliatJL B"J N tV 7'Jt! , ;tt tifiE fr r , p)T;£ N tV p)T;£ ffi 16 tJLt!R ffl pfr 

5£ffl~~OOMffi5£*~~~illffffi~~Wg'§ffl: 
~%- p)r;£ ffiia:1:i!! 00 bti2iiV N tV i9: ½ J: , ~ 1~JiJT5£N tV i9: ½ ~T p)T;£ tlia:1:i!! 00 ±JvZfflia m 

~~~ffiJ£N~i&½bt±2s~m~m4~,N~ffi;£ffi~:ifLfflfflffi;£ffi~ffi4Mffi5£* 
ft~±~illffilia o 

4. *fflfX;fU~*3p/r5£B"JiliatJLB"1NtV7'Jt!, ;tttifiEfrr, JiJTJ£NtVJ=iJr:i;t1liatJL:f-(Rfflp)r 
J£m~m4MffiJ£*ft~~illffM~~wg'§ffl: 

~~~mJ£m~m4~ffi-m~m4~,m™ffiJ£ffi-m~m4frffiJ£m~~oo1:~ 
itl~iliajj!i~; 

N~ffi5£ffi~:ifLID*ffi5£ffi~n~Mffi5£*~~~illffffi~◊ 
5 . t!R ffl tx ;fU ~ *3 p)T 5£ 1'1"1 ffi $a tJL B"J 1~ tV 7J 1! , ;tt ti 1iE fr r , p)T;£ N tV p)r;£ ffi ia tJL t!R ffl p)T 

J£m~m4MffiJ£*~~~illffM~~wg'§ffl: 
~~~mJ£m~m4~m=m~m4~,~JEmJ£m=m~m4frffiJ£m~~oo1:~ 

firl'l"J § l1F1'5i~firB: 
N tV p)T;£ ffi ia tJL filJ 1-=i=.J=i)r;£ § ,f$1'51~ fir I~ fm i&Ul :r:till 1T ilia , 1[~ il Pff; p)T;£ § f$1'5ffl 

firlr.J:~t'5ffl 0 

6 . t!R ffl fX;fU ~ *3 p)T ;£ 1'1"1 fl $a tJL B"J N iv 7'Jt! , ;tt ti 1iE fr T , p)r;£ N iv p)r;£ ilia tJL i1z ffl p)T 

J£m~m4MffiJ£*~~~illffM~~wg'§ffl: 
~ 1JJrn iv J=iJrJ£ tl ta 1l't 4 ~ m - m 1a m 4st , :ttR ffl JiJTJ£ ft ft~ ±i r1g JiJT ~ s"J t'5ffl fir 1r.~_mtv tl 

tall!~: 
N~mJ£m~mmmJ£m~n~ffill,#MmJ£m~n~1:m~~~ffl~Billffm 

7. t!R ffl fX;fU~ * 1 - 6 * {f:- J,ITT p)T;£ B"J ilia:ifL B"JN iv 7'Jt!, ;tttifiE fr T , p)r;£~~ ilia tJL 
ffifr~*ft~~~~~m~~wg'§ffl: 

frffiJ£m~mMmJ£~ft~~illff~~m~~M~*'~~ffiJ£*~~~~~~m 

s . :ttR ffl tx ;ftl ~ * 1 JiJTJ£ s"J tl 1a m s"J N iv 7'J 1t , ;tt ti tiE fr r , JiJT J£ m ra tJL '§ 1i :=t 1,,t,: , 12)_ R. 
~&-~ff~tt~,ffiJ£~&-~ff~tt~mttM~~~rffiJ£:=t~ffl~~m~oo~­
,f91U, p)r5£~&-~ff~$½~ttMfO/gltfrW~412J_ wMJiJr;£:=t~t§x,ff~iliaffif$~JJ 0 
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9 . t!R 1lis tV¥Ll ~ * 8 J=rJr 5£ 1'11-:J $~tam 1'11-:J N *Ll 7'f 1! , ;it t~ 1-iE fr -=f , J=rJr 5£ tl ta tJL ~ ~ tlf $~ ta tt 

~.mJ£ffl$tt~mtt~~~I-=t=-mJ£~~~~~ffl$IDITT-OO◊ 

10. -#1l1atJLl'l1N*Ll7'f1!, ;ttt~1-iEfr-=f, ~tlf: 
N *Ll ~ ½ti410lia ;tflbtJ2sEl1ilia:1:11100 , ~7F J=i)T;£ ilia:1:11100 , ;it q:i , J:iJr;£ ilia:1:11100 ~ -=f }=i)T 

J£ffl$mmfrITT*~~~ITT~~m~HmJ£ffl$mfrmJ£*~~~ITT§$~Imk:mJ£ 
~ ±i 11§ }~, ~ tlf ~ ±i m IE : 

iiJJrn Jlj ~ -=f J:iJr;£ il 15 :1:11100 ± AA El1 il 15 f§f 4 st , ~~ J:iJr;£ fl 15 t~ 4 bt JE~ }=i)T 5£ il 15 tJL , l2J, 

~mJ£ffl$mmwmJ£ffl$ffi4~m5£*~~~*ffffl$o 
11. mwtxlLl~*lOJ:iJTJ£1'l11l1aml'l1N*Ll7'f1!, ;ttt~1-iEfr-=f, J=rJrJ£1l1affi4~tlfffl-1l 

15 t~ 4, ffl =1l1a 1§1 ·~ to ffl - fl 151~ 4 q:i El\J {:E-1'-: 

;it q:i , J:iJr5£N *Ll ~½;Mt ilJlU Jlj ffl - $~ta ffi 4±M st , ~~ J:ifr;£ffl -1l 15 f§J 4 bti2s ~?Jr5£ 1l 
1atJL; 

J:iJTJ£1l1atJL1t41ci1JJ:iJTJ£ffl-$~1am4st, 1~111JJ:iJrJ£ffl-fflraffi4frJ:iJrJ£1l1a:1:111oo_t*.m 
ttl ITT ~~16 /J!% ~ , Jf ¥B 3g J=ift;£ ilia IE% ~:xt pJr5£ 1t ~ ~ ±i*ff ilia : !!X 

J:iJr5£N *Ll~ ½;MtilJlU itl ffl =1l1a1§!4±JJXSt , ~~ ?Jr5£ffl =1l1a 1§!4 &J2s~J=i)T5£ ilratJL: 
mJ£ffl$m~~~mJ£m=ffl$ffi4~,12),ffl~•~~§~~ffi~I*ffffl$,•~ 

il~J=rJr5£ § t;r,1'5ffi1frI_tl'l11'5ffi: !!X 
J:iJr5£N*Ll~ ½;MtilJlUitlffl-1l1at§t4±P>GSt, ~~pJr5£ffl-1l1a1~4bti2s~J=iJr5£1l1atJL: 
J:iJTJ£1l1amtl41cilJJ:ift;£ffl fflraffi4St, t!RfflJ:iJritft~~±ipg J:iJr~ITT1'5ffiffrI*..½!:ltLl1l 

15 /J!%~ ' * ¥ti J:iJrit ilia /J!% ~ 1r*' 12), :xt J:iJrit ilia /J!% ~ _t}=i)T ~ El\J i'5ffi 1frI* ff ilia 0 

12. -#ffliat!LITTN*Ll~I, ;ttt~1iEfr-=f, ~tlf: 
~I+x.t~~, ffl-=f~I+x.fflia;t!lJ=rJrfrEl1 ft~~±il'l1 ~±:~11§ -~,, ;ttq:i, J:iJr5£~±:~1* -~, ~tlf ~±i 

m!E lOf'5i°M11§ -~,, J=iJTiti'5i'ffi11§ -~'~:Y'~tlff'5i'ffi1frI: 
moom~.m-=t=-m1AsmJ£~~m~~mJ£ffl$mfrm1t*~~~ITT§$~I.mkffl 

ra:1:11100: 
N~ffi~,ffl-=fN~mJ£ffl$mmwmJ£ffl$~OO~m5£*~~~*ffffl$o 
13. -lrr1l1am. ;ttt~1iEfr-=f. J:iJTJ£1l1am~1tfffi:l~ff--)ltflff Hfffi:l~frJ:iJr1tff1itrff _t 

JtmfrmJ£)ltflff_t~ffITTffl$mITTN~~ff.mJ£ffl$mITTN~~ff~mJ£)ltflff~ff 
~~JJil.~□tXlLl ~ * 1 ~ 9 q:t {:E- rmJ:ifr5£1'l{] ilratJLITT N *Ll7'fr!l'l1-:J 7-V ~I 0 

14 . - lrfi N *Ll ~ ½ , ;it t~ 1iE fr -=f , J:iJr5£ N *Ll ~ * ~ tlf ff fit ff , )lt fl ff Et.. ff fitr fr J:ifr 5£ ff fitr 
ff_tJtmfrm~)ltflff_t~fiITTffl$mITTN~~ff.mJ£ffl$mITTN~~ff~m1t)ltflff 
tA ff st ~JJil. ~□ t2lLl ~ * 1 O!!X 11 J:iJrit 1'11-:J 1~1a m 1'11 N *Ll 7'fi! ITT 7-V ~Io 

1s. -lrrit•tJL m ~fffitr1r M. ;ttt~1iEfr-=f. J:iJTJ£it•tJL m ~fffitrfr m_tYffitr~fflratJL 
El1 N *Ll li\ff , J:iJr 5£ il re tJL El1 t~ *Ll ti ff t~)lt fl ff tA ff st~ JJil, ~□ tx lLl ~ * 1 ~ 11 q:t {:E- rm J:iJr;£ 
1'11 fflia tJL ITT N *Ll 7'f i! El17-V ~Io 
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11#~~ 
[ 0001 J * $ m 1ZV R l~ 1a tJ1 ~ A tt *@I ±:glt , jt ~ 1±,1; R ~**ti 1a tJL El\J N *Ll 1f 1t. "ti 1a tJL El\J N 
*Ll ~I" fflretJl "N *LlW: ½ ~ R it •tJl pJ ~1¥{iifr )gt 0 

.::lt.s§!.-1:±--,1,i 
F':I ffl. rx,1, 

[0002J 1~Pt5¥4$1i*l'l1 aftfl: 1=J Alx ± 1~ 11( ~ 1'11 t~ r,§J , A ffJ xtr r& ff Prs-1:t lf m tot~ r,§J ± 1~ 

m1;.1'l1 ~*~*~r,§J, ~a~" r,§J5?~ITT%fflfflietJl (!!x;fjqiretJL~A) ~*~':ttiUffl PwH* ,1'£ 
A ffJPT ~ hA.4!Ufl11'11-J ~ ~ 1~ M q:i fff~ ij£ tB * o 

[ 0003 J § mr , a 1ira tJLxt 1t ft IX ±:gJt Ht ff 1N rt 1'11 tt ti q:i , ~ x ~~:ii.I~~ 1t ft IX ±:glt ~ :ii.Im 
ff1ira, ~~PTa~'%xtB1N1al'l1tt111fmff &~ti1t, ~#~1x.1ire5?~$11£ r, rm _§J~m:n\Z T 
~ JE El\J ti re '&f ¥»R El11R ~ 0 

£l3j)pg~ 

[0004] * $ mt~fjt~ ff tiietJl El\J N *Ll1frt." tiretl1El1 N *Ll ~I" tiretJl "N *Ll W: ½ ~ R it 
•mPT~r¥~*~'~fr~r,§Jffl~tfl~~ftlX~mffffl~l'l1~$o 
[0005J J9~:i=~_t:i£ § 1'11, t~fft~1rr1iretJLl'l1N*u1irt., 'El.t!~ r wJJI = 

$U!';Oi1etJLJ=iJral'l1 {tft1X±:gltl'l11X±:glt{1§ -~', ~q:t, J=iJr:l£1X±:glt{1§ }~, 'El.t!IX±imffil; 
~fflM:l£1X~ffi~®M:l£fflffltflaM:l£~ftlX~l'l1~filJ~I,m~mffl~OO: 
N~M:l£ffl~tfl~fflM:l£ffl~~OO~M:l£~ftlX~mffffl~o 

[ooo6J PT :i& 1'11 , J=iJrJ£N *Ll J=iJrJ£ 1iretJLttHm J=iJrJ£1irett11 oo xt J=iJr:l£ 1t ft IX ±imff tire 1'11 w !JI 
'El.t!: 

ttRm J=iJr:l£ti1e:1:1110011m5Emrefi!t~; 
N~M:l£m~mm~M:l£ffl~M~~M:l£~ft1X~mffffl~o 

[0001J PT :i& 1'11 , J=iJrJ£N *Ll J=iJrJ£ 1iretJLt!Rtm J=iJrJ£1irett11 oo xt J=iJr:l£ 1t ft IX ±imff tire 1'11 w !JI 
'El.t!: 

~~ J=i]r:l£ fflie:1:11100 :&JEiUN *Ll W: ½ _t , ~ {ft J=i)r:l£N fJJU W: ½~ r J=iJr:l£ tiie:1:11100 ±n\Zti 

tty~ iu J=iJr:l£ N *Ll W: ½ aJE 1'11 tire t~ 4 at , N *Ll J=iJrJ£ tiretJL ~ m J=ifi5£ mre t~ 4 xt J=iJr 
:l£1tft1X±:gltfilff1Nre o 

[ ooosJ PT :i& 1'11 , J=iJrit t~ *Ll J=iJrJ£ tire tJL t!R tm J=ife:l£ 1ire t~ 4 xt J=iJr:l£ 1t ft IX ±:gltfilff tire 1'11 w JJt 
'El.t!: 

~1»rniuJ=iJr:l£ti1et~4J9*~tiret~4at, iHJJUJ=iJrJ£*~1iret~4aJ=iJr:l£tire:1:11100 
_t;1;,m:1tul'l1mrefi!t~; 

N~M:l£fflffltflm~M:l£fflfflM~~M:l£~ftlX~mffffl~o 
[ooo9J PT :i& 1'11 , J=iJr:l£N *Ll J=iJrJ£ tiretJLt!Rtm J1JrJ£1i1e m 4 xt J=iJr:l£ 1t ft IX ±:gltfilff tire 1'11 w !JI 
'El.t!: 

4 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 254 of 377



CN 114794993 A 2112 vr 

~~~m~ffl$ffi4~ffi=ffl$ffi4~,~km~m=ffl$ffi4am~ffl$~OO 
--1.k 1irs{] § 11F1'5ffi1irI; 

N~m~m$m$ttm~§~~ffi~I~m~m~*fiffl$,~~m~m~§~ 
1'5ffi1irI--1.s{]1'51~ o 

[001 0] pJ m El{] '?Jr~ N *Ll ffl 16 tJL t~ ffl pfi~ fl 15 m 4 xt p)T~ 1t ~ IX ±i* fi 1l 15 s{] ±17 lJl'EL 
tr-S: 

~ilJ!~ iLlJ=ifi~ 1l1a j~ ~ ~ffi - ffliaffi4St , tLHlis pfi;£ 1t ~ IX ±i pg ?Jr~ 81.J 1'5¥~ 1iriiYl 
--P-lli:=e:,.±1;11,tq-£,. x.~ i l=l i l=I Jl:1:f ;;;c.x, , 

N~mJ£ffl$mmm~ffl$~~fi*,*~m~ffl$~~--1.m~s{]~ffi~I*fi 

[ 0011] pJ mEII.J '?Jr~1:1fl{x. fl ia tJLJ=i)r fr El{] ft~ IX ±isl.J IX ±i 11§ }~, s{] ±17 lJl'EL tr-S: 
am~m$m~m~~~1X~*fi~~ffl$s{]M~~,~~m~~~1X~s{]1X~ 

[ oo 12J PT m El{] , J=ilT~ 1l ia tJL 'EL tr-'i :=t 14: , ~ R. ~ d> - '1' fiJE $½ ffi:, J=ifi~~ d> - '1' fiJE $½ ffi: PT 
ttM~~~fm~:=t14:~~~ffl$@8{]-~,m~~&-'1'fiJEttffi:ttM~/~~~~* 
MJ=ifi~:=t14:t§xtf~ffliaffi~~JJ o 

[0013] PT ms{], PlT~1l1atJL:12E'EL1t1l1at½:m:, J:ifi~1l1at½ffl:PTt½~JJ:1:m ~If J=iJr~:=t 14:~ 
~ 1~1~1a®s1.J-f1J!~ 0 

[0014] ~~J~_t~ § 81.J ':i2EtR:1i¾-l!t11liatJLE11.JNfJJLl7Jr!' 'ELtr-S: 
N *Ll ~ ~=t~ Y10liatJL1~JE sl.J m ia:1:m oo , ~ 7F J=ifi~ 1l 1a:1:m oo , ~ ~ , J=ifiJ£ 1~ ia:1:m oo ~ 

fm~m$mmas{]~~1X~s{]1X~m~2zm~m$mam~~~1X~s{]~$~•m~; 
J=ifi~ IX ±i 1* }~. 'EL 1t 1X ±i mm ; 

~~~~fm~ffl$~OO~Ms{]ffl$ffi4~,~m~m$m4R~~m~m$ 
m,~~m~ffl$m~Wm~ffl$ffi4~m~~~IX~*fiffl$o 
[oo 15J PT ms{] , J=ifi~ 1l1a 1~ 4'EL 1t m-1lia t~4 __ m =1l1a m4 lo m - 1lia m 4 ~ s{] 1£ 
-,t.; 

'-4'- _-,:=e: '± *rr 
:k'.!::.-fl=l il=l 1) u; 

J=ifi~ 1l1atJL =t~Y)( iu PlT~ffi-1lia 1~ 4 st , i~ 'b1J J=i1T~ffi-1l rat~ 4 aJ=ifi~ 1l1a:tm oo 
--1. ;J;J\ltLl s{] 1lia fi!i ~ , #¥fr~ J=ifi~ fflia fi!i ~xt J=ifi~ 11: ~ IX ±i*fi 1lia ; ~ 

pfi~NwLl~ ~~flJ!~iLl ffi=fflrat~4~MS1, ~%-?fi~ffi=ilia t~4R~~p)r;;tfflia 
tfl: 

m~m$m~~~m~ffi=ffl$ffi4~,~m~m~~§~~ffi~B*fiffl$, 
~~ffl~M~§~~ffl~Jl_ts{]~ffl;~ 

pfi~NwLl~ ~~flJ!~iLlffi- ffliat~4~MS1, ~%-?fi~ffi-iliat~4R~~p)r;;tfflia 

p)r~1liatJL=t~Y)(iLl?Jr~ffi-1liat~4St, tLH@J=iJr~1t~IX±ipg pfi~E1{]1'51~1ir.;/;J\\ 
tLlfflia fi!!~ , #¥fr J=ifi~ 1lia fi!i ~tr*, ~ xt ?Jr~ 1l1a fi!! ~ --1.J=ifi ~ El{] 1'51~ 1irB* 1T1lia o 

[0016] ~~:i=~--1.J£ § s{], :12E1R:1i¾-ff1liams{]NtLl~B, 'EL1t = 
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1k IIR t~ ~ , m r 1k IIR ilia tfl ?Jr fr Bf.J f'F ~ IX :1:i Bf.J IX :1:i 1§ ,'E, , ;tt q=i , p)r 5£ IX :1:i 1§ ,'E, "EL t! 
1X:1:imem; 

moom~.mr*WmJ£1X~mg~mJ£m~mfrmJ£~~1X~~§$~I.m 
----'---':=e:'±-1.J.hWl 
_\_Lfl=J il=I J:l!:H:S-1 ; 

N~m~,fflrN~mJ£ffl~m*WmJ£ffl~~oo~mw~~IX~filffffl~o 
[0017] 79~Jfltlil:;£ § ~, ~t~1ft-;frfiiliatfl, pfr5£iliatJl"ELt!: 1¥fa~ff' ~llff &1¥1iifr 
pfr;£ 1¥ 1il ff J: ff PT fr?Jr5£~:EI ff l:JE ff Bf.J il iatfl Bf.J N tu l~ff , p)r;£ iliatJl Bf.J N tu ;fjpt; l&:J=ifr 
J£~:E1ff~ff~~m~1:J£m~m~N~n~~w•◊ 

[001sJ 79~Jfltlil:J£ § ~, ~t~1ft-;frf!NtUW:½, J=ifr5£NtUi&½"ELt!: 1¥1iffff ,~llff&1¥ 
1iff frpfr;£ 1¥1ii .~ l:# PT fr p)Tit ~ II ff l:JE ff~ ilia tfl Bf.J N tu ;fjpt; , p)T;£ ffliatfl Bf.J N tu ;fj FF 

t~J=iJr5£~llfftftAfS1~Jfltliiz□J:5£1liatJl~NtUni'tBI.JWJJlo 

[0019J 79~Jfltlil:J£ § sf.J, ~t~1ft-;fifiit•m PT Qi;f¥1ii1r &! , J=iJr5£it•tJl PT Qi;f¥1iff1r Ml: 
1¥~~m~m~N~~Ft=,mJ£m~m~N~~Ft=~~I1ff~ff~~m~1:J£m~m~N 
tu n1't sf.J w JJt 0 

[0020] * $ wH~1ft Bf.J iliatJl Bf.J N tu ni't, iliatJlBI.J N tu ~I, iliatfl, N tu i& ½ l::,l R it. 
mPTQi;1¥~1rm1,~mm~m~r~~IX~~~ffi*~~Nm0m~~oo,ft~rm~~ 
OO~~~IX~filffffl~,m~Tffl~mffl~~~IX~~~~ffi~~$o 

~11~1-Jta~ 
[0021] 00179-~JJW:fJtlq=iiliatJlBI.JNtUnr'tWJJl~~oo; 

00 2 79 - ~ 1Jfu {Jtl q=i iliatfl Bf.J N tu ni't Bf.J ilia!fu 00 ~ Wtl 00 : 
00 3 79 :'Jj - ~ 1Jfu Wtl q=i iliatJl Bf.J N tu ni't W !JI~~ 00 ; 
00479-~1Jfu~q=iffl~m~N~n~~m~M~ffl~~oo~~oo; 
00 5 79 x-~ 1Jfu Wtl q=i ffliatJl Bf.J N tu nit W !JI~~ 00 ; 
00 6 79-~ 1Jfu {Jtl Bf.J ilia tfl Bf.J ta tiJ ~ Wtl 00 ; 
00 7 79 :'Jj-~ 1Jfu Wtl Bf.J ilia tfl Bf.J ta ;tzj ~ Wtl 00 : 
oos79-~1Jfu~~m~m~N~~-~~w~~~~moo; 
00979-~1JfuWtl~iliams1.J ~ WtatiJ~~moo; 
00 lO79-~1JfuWLlBI.JNtUW:½~ ~ W~tzj~~moo 0 

[0022] § ~Bf.J~Jfltli,J}Jf3tt~ }~Rtit}~~~~it~JJW:Wtl, ~m~~tOO{~xfil-W~~ 0 

~ ~ ~ Mff 15:a: 
[ 0023] r 00 t+ tffi ti;£* $ if ~ ~ ifW: {Jtl, p)r;£ ~ llfil Wtl Bf.J ~ Wtl fr ~t 00 q=t ~ tB , ;it q=t § Pa~ tt 
ffl~~~~~~%*~ffl~~~~~~#~A~ffl~~~~~~~~#orffi~M~~ffl 

00 ti;£ Bf.J ~Jjfu {Jtl ~~ Wtl ti:~ , ~ fr m r Mll * El3 if, rm~ f3tllffl~ 79 xi* El3 if Bf.J p~ tu,~ r * 
El3ifq=i~~1Jfu~,*~~~~tt*A~frN~~tB~mtt~~$mrm1kffl~m~,;~~ 
Jjfu Wtl , f~ ~ T * $ if 1* t? Bf.J m em 0 

[ 0024 J ~ ~~ oo 1 , fr - ~ 1Jfu wu q=i , J=itrJ£ ilia m sf.J N tu nit"EL 1!: 
W !JI s 1 o , $t IIR ilia tfl J=ifr fr Bf.J 111=: ~ IX :1:i ~ IX :1:i 1§ ,'E, , ;it q=i , J=iJr 5£ IX :1:i 1§ ,'E, "EL t! IX :1:i 
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:l:i:!!00; 
ff~IS30,KfJJIJJ=ifi:i£1liatJlJIHnsJ=ifi:i£1l1e:l:fuOOxtJ=ifr:r£1t_\[k1X±i:itHr1lia 0 

[0025] *~Jfili: 1Jtl q:t , ~Jfili: 1Jtltift!m i"iJ 12), ~ iliatfl, ill i"iJ J2JJ~K fJJIJiliatJlff I'!{] KfffiJ i& ½, K fJJIJ 
,!J;r~~ 
~~ ~ 0 

[ 0026] ;tt q:i ' pfr3£ il iatfl pJ 12), ~~ '@ tfl' ~ :l:futJl '~ ~ tJL ~ ~-=f J~Hffl 131 ~J]HJl ~ ' il iatfl 
1'111t_\[k1X±iPT 12),~'@ f=t ,:l:futffi., ~~±i, /% J91~*ffifti~QXW~1tml'l1 IX±io ep rniatfl i"iJl2J, 
R~~~fflfr~rn~ffiLITTffl~m,QXwR~~~~fflfr~rn~ffiLITTrn~mol2J,~12J,rn 
15 tfl R~ '@ mR 1Jtl :itHr iJl S}j 0 

[ 0027] !Z□ ff ~Is 10 pfi3£ ' m ia tJlJ=i)r fr ITT 1t _\[k IX :1:ipJ 12), f~ 131 ~ il iatfl fit 'm: ilia 131 JI_ lf ~ )E 

IX :1:i ffi m ITT IX :1:i, !Z□ § il ietJl m -=f ~ :l:fuflt ' JJ!lj ;lt1t _\[k IX :1:ipJ 12), ~ ~ ~ ~ ~ ~ i's] q:t ITT :l:futffi. 0 !Z□ 

§ ilia tfl ffl-=f ~'&flt , JJ!Ll 1t _\[k IX :1:i PT 12J, ~ m P ~~ o 

[0028] pJ ;i&I'!{]' § 1l1atfl~fr 1t_\[klX±iq:i flt' tift/m (KfJJIJi& ½QXJliatJl) pJl2), ~imtt~ fl 
~m~~ffl@ITTK~ffi¼,i2J,K~rn~m~~~~~_\[k1X~*a~~_\[k1X~~ITT1X~m 
}~. o ;tt q:i , J=ifi:i£ IX :1:i 18 }~. ~ d>'EL tt IX ±i ffi m , ili PT 'EL ttt'5ffi 11§ }~. o t'51~ 1* }~. PT l2J, 'EL ttt'5ffi 1ir 
IO§~' fliatfl ill pJ 12), § ~ ~ fj\1.~~1t _\[klX :1:i*a~ 1t _\[k IX :1:i ~ 131 IX ±i1§ ,@, 0 

[0029] pJ ;i&ITT 'fliatfl i&I lf1P!tlli!e14Jc®ff' #PTimtt1P!tlli!e14Jc®ffiP!t~. ft_\[klX±iITT R -tj-, J.A 
rm:r~iulX±imm 0 

[0030] pJ ;i&I'!{], iliatfl i&Ilr81~iQjJIJ14i:®ff '#PTimttt'5ffii-QjJIJ14Jc®ffa~ ft_\[klX±i 
~ ITT t'5fm f§ ,@, 0 ;tt q:i , J=ifi:i* 1'51~ f§ ,@, ~ d>'EL tJSt'5ffi fir I ' ~□ § K fJliJ tliatfl fr~ fj\1. ft _\[k IX :1:i 131 
ttfi q:ir&tP!tliljj~ffiat, JJ!Llicird~t'5i~fr1t_\[klX±iq:i ITT firI: QXW, ill pJl2),~:flj ffltliatflmw 
1'11ffif~* ctz□ t*f!ltlf~*) tsffi;tt1t_\[klX±i ~ 1'1100 J=t, #:flJ ffl 00 J=t?J\.tfri3t*iRjJIJ 00 q:i 1'118 
ffi,#*ffl8ffifr00q=iITTm•IX~~~t'5ffifr~_\[klX~~ITT~~&Io 
[0031] PT ;i&l'l1, J=iJr:r£t'51tf* ,@.iliPT 'E1ttt'5ffim~, frtiftlm CK*IJW: ½QX1i1atfl) KfffiJrnia 
mQXwffl~m§~imtt8ffiffiM*®fffri-QM8ffiITT~flt,ilipJl2J,ifiltt8ffli-QM*®ff~ 
ff iQjJH~ iu tEI m t'5t'm s1 m 7]\. ct'5i~ n\Z ~ PT 12), ~~ 4m ~if:, tk,8(, tttfi~) 0 

[0032] PT ;i&ITT, J=ifi:r£t'51~f§ ,@.iliPT 'ELttt'5ffi - MH8 ,@., tl1atfl±mttt'5ffiiRjJIJ14Jc®fffriQ 
jJIJt'5i~s1 ~at, iliPT12J,@moo {j.iQjJIJtt**a1~tE1@1'5i~s1 -ttoo %1* ,@, o 
[ 0033 J iz□ ff ~Is 2 o J=ifr it , ti ft/m c K *IJ i& ½ QX tl ia tfl) PT l2J, ~ l2J, 1t _\[k IX :1:i J=ifi fr f ffi ti;!~ f ffi 
1t m * tJF * QX - ti* t;f-* , * ttz w r& 1N~ ilJ s11X :1:i mm , 12), ~ rt wu s11J :rt fr* tJF * q:i ti;!~ 1=J 
~ ~JF 131 ft _\[k IX :1:i t§ xt @ITT :l:fu 00 ' :itt rm{~ jlj ~Ml ITT tlta :l:fu 00 0 

[oo34J PT ;i&l'l1, tltatflilit!Rfflfr ft_\[klX ±ir&1P!tlilJ 1'11t'5ffif1§ ,@,, ~%-~t'5t'm frJJil.~ q:i 1'11 ft~ 
IX ±i q:i I'!{] fir I ( ep t'5 ffi fir JI) ' B,9( !t _,m ~ jlj ti ia :l:fu 00 q:i ITT ft _\[k IX :1:i mm ~ 131 t§ %1 fir I O ~ ff 
frrn~~OOq:i~pJl2},_-m~ilim~8ffiITTffl@&I◊ 

[oo35J PT ;i&ITT, tltatflili¾~%-*tfl§ filrfr1t_\[klX±i q:i 1'11 firI cep §filrfirI) , ~ ff --m~ilJ 
rn~~OOq:io;ttq:i,rn~mPT12J,~~fltQX~fltfrrn~~OOq=i~ffi;lt§filrfr~_\[k1X~q:iITT& 
I◊ 

[0036] pJ J& ITT '~ ml 00 2' § rnta:l:fu 00 _,m ~ lf 1t _\[k IX :1:i ITT :l:fu 00 ' 00 L lr m~8t'm ITT fir I' ti 

7 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 257 of 377



CN 114794993 A 5;12 vr 

iaTJlfrOOl:Bf.J 3lW1frist, lJ!Lll~ia:1:fuOOttJ@:cicMo 
[ 0037] -tz□ W !JI S30 p)T;£ , fr$~ ia:1:fu 00 ttJ @:cicM )ii , ft !lfffi (N *Ll i& ~ gl<Jl $a tfl) PT l::A ~ ttH@JiJr 
J£ffl~~oo~kffl~~~,N~mJ£m~mm~mJ£m~~~~mJ£~~~~*fiffl~ 
~~m~m13~~Mm~mJ£m~~~~mJ£~~~~*fiffl~◊ 

[0038] pJ i&Bf.J , ft ft/m (N *Ll i& ½ EJxAf $~iatJl) :f!H@$~$a:l:fu 00 l:p)r ~ Bf.Jt'5i'M1frI tJlt\:ltLltlia fi!4t 
~~,PTl::A~*ffl~~~fflttJli:jffl~m3mTttI~~~~~~~ffl~~~C~l::A~ffl~ 
m~~~tt*ffl~~~~,~ff~ffl~m•~~~fflttI~PTl::A~~m~~~1:~m-~ 
rlia ,8, rmT-~rlia ,8 ep ~~m-~rlia ,8 Jr ~1litm•~a1.J~8ffl1:v:I, l::A.tlt-!Rtt) , * 
~~~~ffl~~~PTl::Aa~m~~fflttio 
[0039] pJ i&Bf.J 'fr*fflpJT~i'5ffl1ftI±M1ltali'4t~Fo, lJ!LlN*LliliaifJlgl(:~flratJl 13 ~ J,A 
31WttJlfilffl~~~fi*,fffrfi*~M~*~fiffl$~ffl~ff~,l::A~mJ£ffl~~~J: 
p)r ~ Bf.J 1'5t'M 1ft I* fi $~$a O,; * ' fr ilia m ¥ti 1'~ ia fi!4t ~ fi* ~Ml~* , pJ l::A ~ fr ~Jt:ilia lf4t 
~J:~~~~fflttI~Fo.~tt~ffl$~~fflttI*fik~ffl~C~&~~tt~~fflttI 
~~,~~ffl$~fflttIJ:~~ffl~ffl~~~o 
[0040] gl(:~, ftiz/m (N*Lli&½gl(:fliaiffl) ill PTl::A*ift11J!U1lia:l:fuOOJ:pJr~~t'5fflBI.J~;~=& 
ATffl i& I~ m O ~ t'5ffl ~; /j'\ rffl i& I~ {l , lJ!Ll t!R ffl p)r;£ il ia:1:fu 001Im k il 15 fi!4t ~ , * rliatfl ff} 
~mJ£m~~~~mJ£~~~~*fiffl~;~~ffl~;1:rgx;~rffl1&~m,~m~m~ 
ti xt ~fF ~ ~ :1:}!lt* fi fflia O,; * 'p]r;£ffl-i& ,~ fR ffl r ~J; 1'51~ ~; Bf.J $ d> , A~ pJ * ffl ~ pjj 

'tl m. mi~ i&I, *~ 1™ fJLlxt .tlt~ft P~ k o 
[0041] ~ff, lum1tiatfl~r1t~~:1:}!Jts1.J1'5r'M:JJ\.~'ttm.@:idliatfuoo, ff~r1liatfuoo 
~~~~~*fiffl~,m~Tm~m~~~~~*fiffl~~~*,ft,;~m~Tm~mm 
Pi ft~~ :1:}!lt pg Bf.J t'5 ffl Bf.J ½~ $ o 
[0042] fr-~1™¥Ll *, ~m~003, frl:J£~1™WLlBI.J~,ptfiJ:, pfiJ£N*Llpfi;£ffliatfl*fflp]r;£ 
m~~oo~mJ£~~~~*fiffl~~w•~m= 

w !JI S40 A~ p]r;£ fflia:1:fu 00 /5tJEJLl N *Ll 19: ½ J:, l::A 1~JiJrJ£N *Ll 19: ½ ~T p]r;£ ilia:1:fu 
OO±Mtliat~~: 

W !JI S41 , ti Y1i: JO pfiJ£N *Ll i& ½ /5tJE BI.J ilia m 4'St , N *Ll p)r;£ ilia tfl t!R ffl p)r;;t ilia 
t~ 4' xt JiJrJ£ 11:: ~ ~ :1:}!lt* fi1l1a o 
[ 0043] *~ 1™ {Jtl * , fr ilia :l:fu 00 :ft}@: ft AA Fo ' ffl 15 tfl~~ ~%-ilia :l:fu 00 a: JE~ l:j,; ~lfic Bf.J 
N*Llia:½l: c-tz□ illiN~vtt~JJ~f3~ft!Iffff~), l::A1~N*Llia:½B~fflia:1:fu00 o,;* ,N*Llia:½l: 
PT l::A ffljl ~ i:j rlia:1:fu 00 if§ ~Wc.Bf.J APP$ ffl , frN *Ll W: ½tiY1i:iLlrliatJl/5tJEBI.J rlia:1:fu 00 Fo, PT 
l::A ilitt tT fr if§ m Bf.JAPP m ffl , }A rm ~%-ilia :l:fu 00 B ~ fr B ~ ~ 00 * 0 ~ff , ffl p ilii tt 1"f ~ N *Ll 
W: ½ l:Bf.Jilia:1:fuOO, ~PT l::A 7 ff!¥JLl1lratJlft~~:l:}!Jtpg ~1'5~~?t~'tlm., ff PTifilMN*Llia:½ 
~~illiNffl~mtt~A~~ffl?t~Mm.~fiffl$~ffl~ff~o 
[0044] pJ m~ '1liaifflfr~%-1lia:l:fuOO /5tJE~N*Llia:½ Fo, ~PTl::A~Stgl(:kS1£ffifflia:1:fu 
00 * Bf.J 1'51'M 1ft I 5¥□ ilia tfl ~ • ffi ffrjl cep 3 iw ff[ JI) , ff~%-£ffi 11L~-& ~ ~ N *Ll i& ½ , l::A it 
N *Ll i& ½ pJ l::A pJ w £WT tlra :l:fu 00 0 

[0045] pJ i&Bf.J '~ 71J11!ffl p 7 ff!¥JLlt+tffiBI.Jt'5fM11§ '~', M rmN*LliliaifJltA1T £~fffiBI.J fl 
~~~,±M~ffl~OO-~PTl::AB~~1'5fflttI~$~~fflM?to 
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[0046] pJ J&S"J '~±P>GS"Jl~ta:l:i!100 ~ t1Hi!100 'IJ!U:i:EPT ~f~Wftt~tl1irJlx,f @s"Jt~ffi-
tl1* ,'E,, :atlta:l:i!100 l:HJFft1~ffil'l"J ttOO % , ~ ~T J=!lPJ!791f.x3Hi!1 T ff!¥i1J 

~ff , 5¥Ll ffl tl ta tJL~ r fF ft IX ±i S"J fH~tn\. ~ 'tw R ~ idl ta:l:i!100 , ff~~ tl ta:l:i!100 R 
*~t§~N tlJ W: ½'~ff ffl p JC fffl * '~ tltatJL i'P ft IX ±iff,}j; pJ ~ imttN tu W: ½:l21f~ T ff!¥ iU il 
$m*ft1X~l'l"J~ffl*~mR,~~Tffl?~Tffl$~00~Nffl$mtt~A~l'l"JM~~~ 
~ff-®ff~~l'l"1ffl$~*·m*Tffl$m~ffll'l"1~~tt◊ 
[0047] pJ J&S"J' ffl PimttNtlJW:½ HJFS"Jtwta:l:i!100 T MilJiltatJL1tftlX±ipg l'l"Jt~tl'.fr~ 
mRFo,PT~imttN~W½~ffl$mRiliffl@s"Jffl$ffi4,~N~ffl$mtt~A~s"J~ffi 
7J\.~'tt1x.mff1lta 0 

[oo4sJ PT J&s"J, 79 T1J~ffl PNtLl, PT~:a:l:i!100@.ffl q:i HJFffi'tJh!NtLlwtt, ffl ?PT ~5¥Llffl 
,m, 'tJh! N tLl wtt1f. ti imtt N tLl W: ½ ~ tl ta mR ill-® ,m, 'tJh! S"J N tLl tl't 4 , ~ N tlJ il ta tJL tAff t§ 
@s"Jffl$ff~:fflP*PT~~imttMRN~W:½HJFl'l"Jffl$~00,~W±P>Gffl@.l'l"Jffl$ffi 
4, M Fo-P} imtt N tLl W: ½ ~ tltatJl 1z*il ta tl't4 , :at~ tatJL tl45Z: jlj N tlJ W: ½ 1z* S"J tlta tl't 
4 Fo, IJ!LltAfftltatl't~ o 
[0049] pJ J&S"J 'ttx1iltaml'l"1ffirJA!NtLltl't4 pJ ~ ~x,ft~tatJLl'l"J::ff~tJLNtLl -~i}J1f ~ N 
tlJ (~□ NtlJffltatJL{t_t, r ,ft,k:17J~~i)J) ,iEffrltr:\:J~tLl (~□ 5E,sUltatltt;, I§ i)Jtltati 
:rt, t*&tltati:rt~) o ~ q:i, ~r:i21f¥st ffl Pimtttlta:1:t11ooxJTI~i1JtltatJL~ *t'5ffiz:JsJ st 
t§ x,f 1irll Fo , PT~ ~im tt-¥ i)J N tiJ iltatJl~ i)J ~ t~ffi fir I , M FoJ& * 5E }2Jltarl:it , ~a-Nl 
tatJLff,)t~ :a t§@~1~ fir IJ:m fr* §I c~□ 1: r * §I QX 1c k::f * §I) 1!.:;~J~Hil: ; QX * § ffl P x!TI ~ 
jljif P M:RJ±fi&l:t.~~ (~□1'5¥~firJIS"J~;.t1$), IJ!iJPT~imttNtiJW:½t~tiJiltammA I§ 
iJJffltatl:rt, ~attltatJLff,)tS:wR~J~vdr4H~ c~□ "z" *M, "N" *MQX "s" *M) frm, _§jft fr 
m~ffl$,1f.~~p)G~~~*ft1X~l'l"Jffl$;QX*fflPillPT~N~ffl$mmA~&ffl$ffl 
:rt, ~tttltatJLff,)t~x,t~~ftftlX±i I§ Mm1ffflta $~ c~o&J[t~tarJ3~) o 
[0050] pJ J& s"J , ffl P imttN tiJ W ½ HJF S"J tlta:l:i!100 T ff!¥ jlj ffltatJLft ft IX ±i pg S"J t~il* ~ 
·tw {JG Fo , ill PT~ ~imtt ti 1z tlta:l:i!100 q:i HJF S"J t~t'ffl 1irll , ~ .tlt*±P>G t§ J1Z S"J tlta tl't 4 , ~ff 
§ffl?imttN~W:4~ffl$mRiliffl@l'l"Jffl$ffi4~,ffl$mff,}tPI~~Tffl?~$mM1z 
l'l"J~ffl~Jlmffffl$,~ttff,}i;PT~1J~fflp~-yffl$~00~Nffl$mtt~A~l'l"JM~~~ 
~ff-@ff~~s"Jffl$~*·m*Tffl$m~ffll'l"J~~tto 
[0051] .tlttr '79 T1J~fflPNtiJtltatJlf~ KQXTT5ZfiJE1T' ffl Pill pJ ~ ~imttfoii:!E1lta:l:i!1 
OOq=iHJFl'l"Jffl$mOO~C~OO~~~ill~*Tffl$ml'l"1§$~ID,~.tltN~ffl$mWit~ 
::fffztiEff O ~□ §tltatJL:aiEffSt 'ffl PM1z- riltatJLOOt~' ff,}j;pJ ~NtiJtltamf~tJL; :atl 
tamf•;tJLat, fflPfoEl!1z-rtltamOOJ=t, IJ!iJPT~NtiJtltamJ:~Jaiho 
[0052J :a-~ml! wu q:i , :a J::r£~ nffi wtl ~ 11ili 1: , Jrfij* N tu Jrfi:r£ tlta tJL~ ffl J=ifi:r£ tlta rn 4 x,t 
p)Tj£ 1t ft IX ±im 1f 1lta S"1 w ~11~1.Jt: 

~t»rni1JJ=ifi:r£tltatl't479*-titatl't4~, iHJJUJ=iJr:r£*-1itatl't4:aJrJr:r£tlta:1:t1100 
J: 'tJh! iU 1'1"1 ffl ta fi!;~ ~ : 

N~m:r£ffl$mm~m:r£ffl$~~~m:r£*ft1X~mffffl$o 
[ 0053 J *~ ml! wtl q:i , ~ r 1lta:1:t11 oo ±P>G l'l"1 fflta rn 4 PT~~ tt* -tlia tl't 4 0 

[0054] pJ ;&$"1, ~ ~~004' ffl PimttNtiJW:4 l:S"JAPP@fflpJrill',.JFS"J~~ta:l:i!100 T MllJfflta 
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tfl fF ill: IX ±i pg El\f ~t~ 7)\. ;;fff 't1H5t J§ , PT L::,l £ -=f ilia:1:fil 00 fo_c!r;:z Jt q:r $ 'T" 1'5ffi 1:fIB C~lb~ lLl ffl APP 
m ffl q:r We.I B":J 1t iJJ N *Ll wmfosr ;:z) , § t:£ *Ll w 4 :t& 1PJU jLJ £-=f pfr;£ ilia :1:11! 00 M1:z T $ 'T" 1'51':l 
&B~,~*fflMJ£$,t-~ffi&Bz~l'lq~~frMWffl~~oo_t~~fflmEl":fffl~M~,# 
±mJ:iJrJ£ffi-ilra1~4 o 
[0055J Jtq:r, ffl ?foi1:z$,t-t'§"ffi1iIBl'l":11J:rt, AJL::,l~;mtt:ittff $ ,81:fz:Bl'l":J~~, JkfffiM1:z 
$ 'T" 1'51~ 1:fIB; ill PT L::,l ~ a - IE 81 iE: pg ~~i ,8 m $ ,t-t'§"ffi 1:fr B , IA rm fosr 1t $ 'T"1'5 ffi 111 B ; ill 
PT L::,l ~ J& q:r - J=, :1:11! 00 IX ±i C~o a :1:11! 00 _t Ifill - ,t-111) , hA, rm fosr1:z 1:fr-=f it :1:11! 00 IX ±i pg l'l":J $ ,t-1'§" 1~ 
1:fIBo 
[ 0056 J Jt q:r , t:£ *Ll w 4 iJJ tLl ffl ia fi!! ~ l'l":f 1J :rt , PT L::,l ~ t!R ffl ffl P foi 1z $ ,t-1'§" ffi 1:fr B l'l":f ~ J§ 

Jllm ff , xt $'T"1'51~ 1:fI B:itt ff~~ , #~it ilia tfl El\f 3 lW 1:fz:B , IA rm± n\Z L::,l {J¾ il re :tfL 1Tm El\f il 
~N~:~~,t:£~w4illPTL::,l~*ffl~,t-~ffi&B~ffl~:tfL§~~&BB":J~~~~~~ffl 
~M~(~L::,l~ffl~m~~~~~ffl~3/g~~'~ff~ffl~m•~l'lq~ffi~B~PTL::,l~3/g 
il re fi!! tt _t l'l":f m -,t-il re ,8 , rm r - ,t-il re ,8 ep 3/g )(t m - ,t-il re ,8 JJ~ ~ fflratfl •~El":f t'§"ffi 
1:fIB, L::,l Jlt~m) o 
[ 0051J PT J& l'l":f , t:£ *Ll w 4a ± n\Zffi - il re 1l°t 4 Fo , JJ!Ll ~~ m - il re 1l°t 41:zJ!!s~ rlra m , L::,l t:£ 
*Ll ilra m1JtAr m - il rem 4 xt m l'l":J il re 11:~ o § il re tfl :tt Yt jLl t:£ *Ll w 41:zJ!!s l'l":f il re 1l°t 4 , * a:r& 1PJu jLJ itzdlra 1~ 41g m - 1~ rem 4 Fo , JJ!Ll iR JJiJ J=ifrJ£ffi - il rem 4 aJ=ifrJ£ il ra:1:11! oo _t iJJ 
~El":fffl~n~,#am~~~ffl~N~Fo,~IA§iw~Bmm~n~m~MJ£ffl~N~~ 
J=iJrJ£1till:rx±imffilra o 
[oo5sJ Jtq:r, ffliatfl1A1rilra11:~l'l":J1J:r:t, AJL::,l~atfrfflraR!~ff:ittl'l":fttli q:r, -m1r:itl: 
- mmff ilia , ~ff§ fflratfl IE~ tlia i11i ~ z Fo , ill~ I'!~ 11 _ffi[ fflra jLJ tl re R! ~ _t El":f fofr lf ~"5 
tl1:fz:B o ~ ~, arlratfltfrilra R!~ 1rm l'l":f ttt¥ q:r , IB PT L::,l ,R a:tf£±tfflra fi!! ~_t l'l":f ~,t-1'§"1~ 
&Bzf§,Ntt~fflmEl":f~ffi&B:ittff~~ffl~C~&~ffiM~~ffi&B~~o 
[ oo59J ~ff , PT L::,l 1J f!! m f1 ail re :1:11! oo _t ~ *Ll tl re tfl l'l":f ~ ff tn ~ , 1i 1~ m 1a tfl w ~i it fi!! 
~~ff#~ffl?m~ffl~$,t-~ffi~:ittffffl~,JAW1Jf!lffl?3mi1N~W½N~ffl~m~ 
1r-®~trn1tl'l":f rlra~1t o 

[ 0060 J a - ~ Ml! 1Ytl q:r , a _t J£ ~ Ml! 1Ytl £ uili _t , fofr J£ t:£ *Ll J=ifr J£ m ia tfl * ffl J:ifr J£ tl rem 4 xt 
fofrJ£1till:rx±imffrl1aEl":f ~~1~1t: 

:@:~~MJ£ffl~ffi43/gffi=ffl~ffi4~,~kMJ£ffi=ffl~ffi4aMJ£ffl~~oo 
_t ~ 1:fr l'l":J § 1JF1'5 ffi 1:fr B : 

N~MJ£ffl~miwttMJ£§~~ffi~BL::,lffiwffi:rt:ittffffl~,~~ffl~MW§~ 
1'§" ffi fir B _t l'l":J 1'§" 1~ o 
[ 0061 J *~ Ml! ,wv q:r , £ r tlratt!! oo ±n\Z El":f fflra 1~ 4 PT L::,l ~ 1tffi =tlra 1~ 4 o 
[0062] pJ J&El\f 'ffl ?JfilliNfflLlW ½ _tl'iqAPP /W fflpfr _-lliJFEl\f fflra:l:1!!00 T ff14jLJ1liatfl{till:!X 
~pgB":J~ffi*;;fffffl~J§,AJL::,l£-=fffl~~OOM1:zJtq:rff-,t-~ffi&BCfil3/g§~~ffi~ 
B) , § t:£ *Ll w 4 :t& $J)JU jLJ ffl ? £ -=f pfr;£ ffl ia:1:fil 00 fffsr 1z T {I:- § 1JF1'5lm 1:fIB st , j,Qlj t~ ffl pfr;£ § 
~~ffi&B±n\ZMJ£ffi=ffl~ffi4,#~MJ£ffi=ffl~ffi41:z3E~ffl~m,L::,lt:£~ffl~m 
~ffffi=ffl~ffi4~mEl":fffl~ff~o~~,§ffl?ffl¥ffiat:£~w4--mJFEl":fffl~~OO_ttt 
xt~,t-t'§"t~1:fz:B {ti l:±:1 ffi:J'i\:i}J 1t, JJ!Ll t:£ *Ll w ½~ iijfj ~ i~~"5ffi 1:fIB ep 3/g ffl P § 1W!g ~rltaB":J § 
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t1F1'5ffi1irBo 
[ 0063 J PT ;i& 8"1 , 3 tl 1a tfl ti 41{ jtl N tM i& ½ R J2s 8"11l 1a t!°t 4 , ff 1=E t& ilJW ltl it 1l 1a m ~ jg ffi 
=m~m4Fo,~~kffi=ffl~m4am~ffl~~OO_t5E~ITT§~~ffittBo~Foffl~m 
~M3$ttB~fr~§~~ffi~B,ff1=E~~§~8ffi~BFo,~ffli&mA~§~8ffi~ 
B*frffl~,H~ffl~m~§~8ffittB_tITT8ffio 
[ 0064 J ;it q:i , ffl 15 tJl 1=E $ tt § flF 1'51~ 1irB st , PT~ ttHAs 3 $ fir B ~ § 11F1'51~ 1ir Bz:JsJ 8"1 
Ji:~ , lii§ 5E~ fr ITT ~1:i lftt1£ c~□ ~ WI ,sz i'sJ ~~Ii lEe ~ 8"1 Ji:~ ft jg ~1:i fi!%1£) , ff ifr ~{:ifi!%1£ $ 
1-t § 11F1'5ffi {irB , JA rro =t~ ~ 1l1a tfl~ fr 8"1 ~~ $ o 

[ 0065] pJ J& 8"1 ' ?fr~ ffl i& m A pJ ~ ~ IE ,81N 15 t~ A ( ~□ tt xt § t~ 1'5 ffi {ir B * fr & 1[ ~ 

W,ilipJ~~fflP~A5E~ITT-®ffl~mAc~tt~§~8ffi~B*fr~~ffl~,~~§ 
t1F1'5i~ 1irB iN 1a $ :i®i) o 

[oo66J ~*, PT~1J1':m P:iz1f¥NtUffl1atflxt1l1am1t~1R±:glt*fr JE,sz1l1a o 

[ 006 7] fr - ~ llfil f}tl q:t ' fr _t ~ ~ lJfil f}tl ~ liili _t ' pfr ~ N tu 1l 15 tJl trHlis ?fr~ 1l 15 m 4 xt pfr ~ 
14=: ~ lR ±:glt*frtlia 81 iv ~I-EL t!: 

t& ilJW ltl pfr~ 1l YE t!°t ~ jg ffi - ffl YE m 4 st , tLHlis pfr 5£ 14=: ~ lR ±:git pg pfr ~ 811'5 ¥~ {irB iYl 
--P-lli:=e:,.±1;11,tq-£,. x.~ i l=l i l=I Jl:1:f ;;;c.x, , 

N~mJ£m~mmm~m~M~fr*·*~m~m~•~_tm~ITT~ffi~B*fr 

[ 0068] *~ lJfil f}tl q:t ' ~ T il YE :It!! 00 ±PX 8"1 ilia m 4 pJ ~ -EL t!ffi - 1l 15 t!°t 4 0 

[0069] pJ J&8"J '1=ENr'1U i& ~ _tm T 1filJF1l1atfu 00 8"JAPP @m q:t '1~{~~ ~±:gllffl1a;i&J91 (~□ 
:li1Ltt~m ~ mQX § i)J 1l1a ~m *~JF) 0 mp :li1LttN tu i& ½ _t ITT APP@. ffl pfr 1filJF 8"11l1a:r& 00 
T M JU 1t 1a tfl ft~ lR ±:git pg ITT 1~ ffi % ;;fff 'tl or. Fo , iJ... jg~ 16' ~ xt J=ifr ~ 1'§" ffi 1ir B * fr ffl ia st , PT 
~mttMR~~ffl~;i&~,*mMN~i&½N~ffl~m~m~8ffittB*frffl~o 
[0070] pJ ;i&ITT' 3Nr'1Ui&½t&ilJ!tlJUffl P~T pfr~1l1atfuOOMR J ~±:glt1l1a;i&J91St '±PX 
m~m-m~m4,ff~m~m-m~m4RJ2s~m~m.~N~m~m~frm-m~m 
4 xt @8"11l1a {:E * 0 3 ffl1atfl:tt41{ jtl N tu i& ½ RJ2s ITT 1l 1a t!°t4 '#at& ilJ!tl JU it ilia m 4 jg 
ffi - 1l1a1!°t4 Fo' mUiftR1TiSPfr~ 14=:~[R±:glt pg pfr~8"11'§"ffi1irB:tJJli1Jjl1afi!i~ 0 ;it q:t 'ffl1atJl;1;fltlttl 
ffl~M~ITT7JA,PT~~iftR1TiS~~~ffi~B~ffl~m3$ttBITTfilili~~~~ffl~M~ 
c~□ ~ ~ 1l 1a tfl~ili mu 1x * 1l 1a 1g »R mu , ~* ~ 1l 1a=tfl ~n ITT 1'§" 1~ fir B~ PT~ 11: jg m1a= fi!% 
~_t0tm-~m1a=,sz, rror -~1l1a ,sz ep 19!l±ffi-~1l1a ,sz6'~ ~1l1atfl~iliITT1'51~1irB, 
~~~~.#~~~ITTffl~M~PI~~~m~1'5ffi~Bo 
[ 0071] PT ;i& ITT , 1=E 1l 15 tJl tlR 17iS pfr ~1'5ffi 1ir B ± PX 1l 15 fi!% ~ Fo , mu N1. 3 $1ir J!Jfrtl 15 fi!! ~ 
fr*,ffafr*ITTM~*~frffl@ITTffl~ff*,~~m~m~•~_tm~ITT8ffittB*fr 
il 15 0 ;it q:t ' fr 1l 1atJl ¥B1l 15 fi!! ~ff* ITT ttfi q:t ' pJ ~ ~ fr~J~ 1l1a fi!%~ _t 8"1 ~~1'51~ 1ir JI 
ZFo, muttxtif§ffiZ8"11'§"ffi1irB*fr5E,SZ1l1a (~□ &1[~1tit1'§"1'M1irBJJ[:i®i), H~if§@.1'§"1~ 
fir I _t 8"181~ tBl iN1a T{jr o 

[ oonJ ~ * , ep 1J 1': m Pm tt N tu W: * filf¥ N tu 1l 1am xt J=ifr ~1'§"ffi 1ir B* ff 1l 1a , [qi st 
il 15 tJlmtt ;1;,mt1J ffl 15 fi!% ~ , ~ PT ~ 1~ ~ xt ?fr ~j'§"ffi fir B* tf tl 15 8"1 ~~ $ , ep 1l1a tJl ,R r1f§ tt 
xtfflia fi!! ~*fr il 1a ep PT , 3c r1f§ xt ~1t _\[k lR ±:git* 1f 1l1a Vj\ PT ~ ~ :i=~ 1l 1a J=ifr ~ 0"11'51'M ,sz o 
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[ 0013 J fr - ~ ME ,Wtl q:r , ~ ~~ 00 5 , fr--1. 5£~ ME ,Wtl ~ tiili--1. , J=ifr5£ ~ IN ilia tJLJ=ifr fr l'r-J 1t ft IX :1:i 
l'r-J IX :1:i {§ ,1~, l'l"J ~ ~f '§ t! : 

~ gJ Sl l, fr?fr5£ iliatJLxt pfr;£ 1t ft IX :1:imfr1:Jiilia B"J Mfi q:r , ~I!Xpfr;£ 1t ft IX 
:1:i B"J IX :1:i {§ -~, o 
[ 0014 J *~ME ,Wtl q:r , tt iz/m PT Ll N *Ll ilia tJL fr ;tt J=ifr fr B"J ft ft IX :1:i q:r , n; ~ ~~ ,t iA fit~ 1£ c ~□ 
"z" **-- "N" **Q)G "s" **) frm, _§jJ1frfilm1l1a, Llxt~'i'-1tft1X:1:imfr~:1:i1lia, Ll 
m~w~ftlX~~~~m~l'r-J8ffl◊~~,m~m~~fr~~m~l'r-Jtt~q:r~INmJ£~ft 

IX:l:is<J IX:l:ifl§ -~-, '§t!IX:l:imtlfil;fOJi~lm1'5fflB"11'5ffl{§ -~' 0 

[001sJ s 3 Jiff!~ s<J ~, J1Jri~ fi~ 1m t'5ffl ep J31liatJL1lia -:l@ittFo * ~~1liaw s<J 8ffl o 
[0076] pJ ;i&B"J '1liaffLfrxt1tft1X:l:i1lia-:l@iJ§, ttHAsf~JLl IX:l:i1* -~,;fOpfr5£iliaffLfr?fr 
;£ 1t ft IX :1:i B"J 3 ~ u 1irI , ~ iL ilia :l:fu 00 ' Ll fr ilia :l:fu 00 q:r ~ JF7f~ Im 1'5 j~ B"J 1irJl;fO if§~{§-~' 0 

[ 0077] ~* 31l ia m~~ ±AA Ef,] fl ia:1:fu 00 2,t~ ~ N *Ll i& ½ _t Jtt 1T ~ JFS1 , ~ pJ Ll 1f if: ffl p 
J!HUNfffLli& ½ T ffr~JLliliatJL·ftftfX:l:i ~ B"Jfi~lm1'5ffl, Jt:ttH@~~JF B"Jf'5ffl'twt5t, ttxt~ @j'5 
fflN~ffl~m~iliffiSM~~l'r-Jffl~-~,Ll~ffl~mPILlffl~w~ftlX~~l'r-J~lm8 
ffl◊W~rffl®~~ffl~l'r-J8ffl,frffl~m-mm~-m~INIX~m~l'r-Jtt~~s~m~ 

WT,&~~~WTffl?ilHrlN~i&½~~mNffl~mffl~~@~ffl~8ffll'r-J•~◊ 

[ 0018] fr - ~ ME ,wu q:r , ~ ~~ oo 6 ~ oo 1 , J=ifr:i£ 1l ia tJL-§ 1i :==t w 100 ;¥0 ~ iJJ tJL t1J 200 , J=ifr:i£ti ih 
tJL t1J 200 PT'§ t! ~ y-,t-fr JE tt :m:21 o , J=ifr5£ ~ y-,t-fr JE $½ :m:210 PT$½ i}J :l:fu ic ~ r J:ifr5£ :==t 
w lliA [A] rt 1l ia w l'l<J-1mu , J=ifrJ£ ~ d>-,t- fr ;E lt :m:21 o tt iJJ lo 1 ~ 1tur i4 Ll w ih J=iJrJ£ :==t wt§ xt rt 
ilia ffi ~ i}J o 

[ 0019 J PT J& s<J , J=iJrJ£ 1~ ia m~ '§ 1i m1a $½ :m: 300 , J=ifr:i£ 1l 1a tt :m: 3 oo PT$½ iJJ :1:fu W:I r J=iJrit 
:==t w 1 o o lliA [A] rt 1l 1a w s<J -1V!u 0 

[ 0080 J PT J& l'r-J , J=ifr:i£ 1l ia m ~ '§ 1t ft! lli ~ I coo q:r * tJF 71') , J=ifr J£ :==t w 1 o o lo 1l ia tt :m: 3 o o 
1=J rt fl ia ffi z fsJ % AA ?fr 5£ ft! lli ~~ ~ , ?fr 5£ ffl lli ~I 1=J J=ifr:l£:==t 14: 1 oo:a ti , ft! &~JI I ft Ll ·~ 
f~J=ifr5£ft!lli~~~ ~ F±ffllli o 

[0081] PT ;i&B"J, ft!lli~Jl1irr ± WlOOB"J ~ $~~:±WlOOEr-J :9b$ ofrft!lli~Jl1irr ±W 
lOOB"J:9b$S1, PTwrl~m:atift!lli~JIEJ±WlOO O ft!lli~JII ftst, 1tf~±WlOO,flia$½ 
:m: 30 o 1=J rt ilia w z fsJ * m s<J * f:f1 ~ fsJ F ± ft! lli O fr ft! lli ik ~ ~ , ilia tJL~ ~ uzurt fr rt 1l1a 
w 1: , PT F ± tt iJJ tJL t1J 2 o o ~ iJJ J=ifr ~ l'r-J * ~ n , * w PT ft 1~ 1l ia tJLwtt ~ iJJ tJL t1J 2 o o fr '!z 1r. 
.=.t7f,.,;-.¢,I ftJ.-r/.± ':=lo: '±--,--ftJ.-r ':=lo: '±+z._§.. t ~rr.1 :fh. ;--'--,:f17::;:.+. 
.!;c'..J<. flJ.UJ.1' J:l 'J 1-t i l=l i 1=1 rnJ J:l 'J t l=l i 1=1 .l-?fJ ff~ I • , ~ ;:.W, IJ;& JE ·1'37 0/ J o 

[ 0082] PT ;i& l'r-J , ~ ~~ 00 6 , ~ i)J tJL t1J 200-§ tt ~ d> M 'i'-fr JE tt :ffl: 210 , ~ d> M 'i'-fr JE $½ il 210 
PT tt iJJ :1:fu ic ~ r :==t w 1 oo lliA [A] rt m 1a w l'r-J - 1mu , ~ d> M "'I"" fr ;E lt :m: 21 o lt iJJ Ll w M :==t w 1 o o 
t§ xtrt1lia oo ~ iJJ o fr JEtt :m: 210ttffrEI! r ~ilia oo, * frl½ iJJ st wtt 1=J rtttffrEI! oo s<J •~ n ft 
fflLl wiJJ:==tw1oo~iJJ 0 

[ 0083] pJ ;i& Ef,J , ~ ,f-fr IE tt ffi: 210 _t ;fort ilia ffi B"J ti ffrEI! $fir~ i& Q)G fi1i i& ~ * ~ ]U& A B"J 
:rJf4, PTLl~~~1--tlzltl~ o~iJJmt1J2ooq:r, ,;g_frJEtt:ffl:210Jt~IJ*fflJ!:l!iLi)JfJ~~gM o 
[ 0084 J PT ;i& B"J , f$ i}J tJL t1J 200-§ tt M 'i"" fr JEtt :ffl:21 o , 7J\. ~IJ Jg* - fr IE$½ A ;fo *=fr IE$½ 
A,Jt:xtSilHrlM'i'-i}JfJ~~i}J;*-frJEttffi:1JJ*-1f[A]$½i}J,*=frJEttffi:1£-*=1f[A] 
ttih, *-1f [A] 1=J*=1f[A] t§& o Jl.14::1:fu, *-1f[A]-§1tJ11msttt1f [A] Q)G~sttt1f [A], *=1f 
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1PJ 1~1.Jt Jrrm st tt 1f 1PJ !!JG~ st tt 1f 1PJ o * ii , 3 ::=t 1$: 100 rm~ tt 1PJ st , PT 1;,tJ~ m ,t-ff 1E tt :ffl: 210 st 
$½MJ£&~-;t¥, tm;ttq=i st-,t-tti}J$_~·~' !fj-,f-$½i}Jj£&*'t~' ~□.utPTwM± 1$:l00$½ih 0 

3~,ftfflMmrm~ft~~moo~~~~mITT~fflM00~003M~,iliPTLl~tt~~ff1E 
ti:t:ffl:21ot§xtr ~~f~fl1aoost1rm~4m&, Ll1t1f1Eti:t:ffl:210PTLl wiJJ::=t1$:100JA3 ~u Jifrft 
s"Jf~1~raoo, t:JJ~~!h-,t-r~1lraoo o 

[oo85J ft-®~~1Juq=i ,1lremftf1::~ix±ipg3Mst, PTLl-:ii13iJJ,-mxt1t~ix±ipg 
ITT 1~ fl ra oo * ff 1l re o ~ !lij 00 6 , 1l ra tt:ffl: 300~ 1Is ti:½ iJJ-tffl fo 1l ra -tm coo q=i * /J' t±D , 1l ra -tm -i& 
rttM-tfflffllPJ~fflMOOITT-00*00,~M#~ttM-tm~M~mo 
[ 0086 J 1~ ra :tll I 11: st , ~iR iJJ 1tt= ~iR iJJ ti:½ M-tm tt iJJ , 1l ra -tm Ml ti:½ iJJ -tm ti:½ iJJ Ll xt 1~ 1l ra oo * ff 
fl ra o Jl ,µ1s: :1:m , ~iR ih 1tt= ~ tt iJJ -tm ~ rBJ PT -i& I 1t iJJ ~a tJJ , 14¥ ih ~ tJJ sq ih n • AYITff ~ ~ M 1tt= ~ 
m.~M~~sqMfJ.iliYITff~ttM-tm~m.~M#~ttMi&sq~M~~Ll%~~ttM-tfflITT 
1t M~ ti o PT :i& st , ti:½ M -tm :i& m ~ iv w , 1l ra -tm :i& mm rt :;ffj , - 1x tt m ia :;ffj!!JG m ralEJ: ~ ~ , ti1i 
i&!!JG~i&r~ivw Lo 
[0087] {1J=:791lia$½:ffi:300iz;:~stPT J&~~1f:rt, ± 1$:l00lj[A IP] f~fli!OOsq-{IJ!U*OO i&Jl:ff 
-=r,t-X ~$'t: ' ;ff T ,t-X ~ m ~ ml IP]~ Jaj , $½ i}J $ ~ i& T $ ,t-X ~m _t Ll ~ JJlili ii:~ 0 Jtl:- iv 
:1:m , ;ff -=r,t-x ~m st~ d>-,t--i& it 79 ::=t iJJ x ~m , ,; --t st -i& it 791~ iJJ x ~m O ~iR iJJ 1tt= ~tt ~iR 
i}J ± Z9J X ~¥~ $½ i}J ' Ll ,ff fitt i}J $ tt i}J O 3 ~ ' J1:t pJ J& ~ ~ 1:f A fx. 79 /J' 'Wu ·ti. st ' * ~ ~ ~~ trJ ·ti. 
sq , ili PT :i& ffl ;tt --t o 

[oo88J ft-®~~,wu q=i, ~ !lij00 7 ,1l1tm ~ti~d>m,t-1lratt:ffl:3oofo~d>m,t-ff1Eti:t 
:ffl:21 o , Jikd~Jlra tt :ffl: 300 ~ Jift:i£ ff 1E ti:½ :ffl: 21 o st~~ t§ ~ , ep -,t-fl rati:½ :ffl: 300 xt m- ,t-ff 
1E$½:ffl:21 o oft± 1$: 10o_t, i&I ~~!Rih1tf= COO q=i *ti1F) o ~IRM1tf: ffl f 71'- jjrJ~!RiJJff1E$½:ffl:210 
fO ilia$½ :ffl: 300 , ft~ i}J 1tf= st~ i}J ~ , ff 1Ett :ffl:210 fO ilia$½ :ffl: 300 Ll ~ ~ J£& $½ i}J , H ~,t­
il rat½ :ffl: 30 o ~ xt m st ff 1E $½ :ffl:210 st$½ M1f 1PJ PT~ 1PJ , PT & 1PJ o xt f-,t-ff 1E tt :ffl: 210,¥01l 
re$½ :ffl: 300 , ~ i}J 1tf= PT Ll ~ ~ !t-,t .. i}J jJ 1)1¥, , ~tt-,t-M jJ tffi, 79 ff 1E tt :ffl:210 fO il re$½ :ffl: 30 0 
~ st ttt1A M fJ ; !!JG 1t , ~13: i}J 1tf= ill PT Ll ~~ti M ,t- i}J fJ tJ!J, , ~ tt M ,t- i}J fJ im 71'- jjrJ 79 ff 1E $½ :ffl: 
210;¥01lra$½:ffi:300ttt1AiJJfJ oxt m~~ st~i}J~ Jaj%:ct, PT i&Ixt 11lst 1tM~atJJ, Ll 71'-jjlJ~ 
JJlilixt 1f 1E $½ :ffl:21o,¥01~1e $½ :ffl: 300 st 1t iJJ o 
[ oo89J PT :i& sq , 1l ram ft I 11: st , ~tt~~ iJJ 1tf:7J'- jjrJ ~iR iJJ ff 1E t½ :ffl:21 o ,¥01lra tt :ffl: 300$½ iJJ , 
~ d> m ,t-ff 1Ett :ffl:21 ott M Ll w ih ::=t ,µ1s: 1 oo ft r~ 1l ra oo _t 3 iJJ , 1l ra tt :ffl: 3oott M Ll mra ~ 
,):=E:,;±rtrt 
-/f=J11=fl..li.Jo 

[0090] J1:l::J~, ilitttili-llfl1lrafJlsqNtrJ1f1t, ~t!S: 
N to -i& ½ti Y10l ra :tlla: J!!s st 1l ra :1:m oo , ~ /J' JiftJ£ m ra :1:m oo , ,; q=i , JiJrJ£ rl ra tm oo ~ 

rM:i£fflMmMftsq~~jX~sqjX~~~RM:i£fflMmftM:i£~~1X~sq3~~Im~; 
JiftJ£ ix ±i 11§ }~. ~ 1t ix ±i mm ; 

~~~~rM:i£fflM~OO~~sqfflMffi~~.~M:i£fflMffi¼a:J!!s~M:i£fflM 
m,Ll~M:i£fflMm~fflM:i£fflMffi¼~M:i£~~1X~Jtl:fffflMo 
[0091J PT :i&st ,JiJrJ£1lrat~~~1i*-1liatl't¼,*=1lram¼fo*-1liaffi¼q=ist1£ 
-,f-; 
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:i£ fl;}~ tfl ; 
J=ifiJ£ 1t1e m =tiY5( iu J=iJrJ£ffi - 1~ rem 4st , iH ~u J=iJrJ£ ffi - 1t re =t~ 41=EJ=iJrJ£ mretm oo 

--1.i_m ::M 8{] 1tre fi!4Ht , 1na ~ J=iJrJ£ 1tre fi!! ~xt J=iJrJ£ 1t ~ IX ±imff 1tre ; E1lt 
J=ifi:i£N *Ll W: 4t& 11Jm iu ffi = 1tie =t~ 4~mz st , ~~ J=iJrJ£ ffi =1tre =tl't 4 iz~~J=ifiJ£ 1t re 

mJ£m~m~~~mJ£ffi=m~m4~.~fflw•~~§~~ffi~Bmffffl~, 
K~ffl~m:i£§~~ffi~B--1.~~ffi;E1lt 

pJr:i£NfffLlW 4t&11JWJLlffi- flie=t~4~nJZst, ~~pfij£ffi- ilre=tl't41z~~?Jr:i£jire 

pJr:i£1lie:tfL=tiY5(iLlJ=iJrj£ffi-i~reffi4St, tlH@J=iJr:i£f'F~IX±ipg pJr~8{]j'5j~firBi_m 
tu 1tie fi!!~ , 1n,a J=iJrJ£ 1~re IE!~ ff m , ~ xt J=iJrJ£ 1tie fi!! ~ --1.J=iJr ~ 8{] 1'51~ 1iIBm1r1t 1a o 
[ 0092] ~ ~~ 00 8 , ~ JJffi wLl q:t ~ =t}HA - trfi flieffl ~ N *Ll ~BZ 10 , -§ t!: 

1k!IR•:f;k;z11, mr1k!IR1tietflJ=iJr1=E811t~1X±i811X±i1§ ,~-, ~q:i ,J=ifiJ£1X±i1§ -~­
-§1!1X±immto1'sffif§ ,~,, J=ifiJ£1's1~1§ ,~-~d>-§1!1'5ffi1iIB; 

~ 00 f~:f;k;Z 12 , ffl r *~ ffl p]rj£ IX ±ii§,~, to p]rj£ firetJl f=[p]rj£ 1t ~ IX ±i 81 3 Afr fir I , 
~iLfflie:tfuOO; 

N *Ll •:f;k;z 13 , m r N *LlJ=iJrJ£ it ie mt,~ ffl J=iJrJ£ 1tietm oo xt J=iJrJ£ 11: ~ IX ±im ff ilia o 
[ 0093 J ~ ~~ oo 9 , ~ JJffi wu q:i ~ =tJHA - ** 1t 1a tfl , i~ $~ 1a tfl pg -tm ~ t-JJ PT ~ :tm oo 9 J=ifi ~ o i~ 1t 1a 
lfl-§ t! ;mtt* tJE it:,~~ ti 81 ~}]!. H' 1¥1ii H to 3m {§ =ti D O ~ q:t ' ~ ~}]!. H m T t~1A it. ;fO N 
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~~4~it•VLPTij;ff~1rmt,~mm~m~r~1t~~~~ffl*~m~m~m~~oo, 
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Espacenet 

CN116197932A Control method and system of pool deaning robot and robot control equipment 

Applicants: TIANJIN WANGYUAN INTELLIGENT TECH CO LTD 

Inventors: MA TINGYUAN,U CHENG 

Classifications: 
IPC B25.113/00; E04H4/16; 

CPC B25J13/00 (CN); E04H4/16 (CN); E04H4/1654 (CN); Y02P90i02 (EP); 

Priorities: CN202310203430A 2023-03-06 

Application: CN202310203430A·2023-03-06 

Publication: CN116197932A·2023-06-02 

Published as: CN116197932A 

Control method and system of pool deaning robot and robot control equipment 

Abstract 

The invention discloses a control method, device and system of a pool deaning robot and robot control equipment, and 
belongs to the technical field of robots. According to the technical scheme provided by the embodiment of the invention. the 

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

is sent to the pool cleaning robot, and therefore control over the pool cleaning robot is completed. The pool cleaning robot 

can be conveniently and quickly controlled through the robot control interface, and the efficiency of controlling the pool 
cleaning robot is improved. 
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1. -llf17j(fm1liaifJlff ABI.J:f:£*Ll1Ji! ,;ltq:~fiEftr ,J1Jrit1J1!'Eliti: 
B~mBAN~WOO,mitmBAN~WffifflrN~*~ffl~mffA; 
~@rftmWmBAN~WOOLITT-*,®kmw*~m~mBAITTN~mg; 
~mit*~ffi~mBA~*mitN~mg,~N~mit*~ffi~mBAo 

1/2 :rn 

2 . * ffl ifJZ.:tLl ~ >K 1 Jifr it 81.J 7J Y! , A q:~fiE ft r , Jifr it U[ri]@ r ft Jifritm ff AN *Ll W 00 L al.J. 
~,®kmit*~m~mBAITTN~mg'Eliffl~itff-~: 

~@rftmitmBAN~WffiLITTfflM-*,®kmit*~m~mBAITTN~mg, 
mitN~mgmrN~mit*~m~mBA~oomitmM•*m~ITT1J~filff3M; 

~@rftmitmBAN~WffiLITT¥~•*,®kmw*~m~mBAITTN~mg, 
mitN~mgmrN~mit*~m~mBA~oomit¥~•*m~ITT1J~filff3Mffi/~ 
tA ff !1Jr5* ¥ Y1 •ft t!'t ~ ITT i}J ft o 

3. *ffl ifJZ.:tLl ~ >K2PfritITT 1Ji!, A q:~fiE ft r , J:ifritUfril@r ft!1Jritmff AN *Ll W 00 L al.J 1~ 
M•*,®kmit*~m~mBAITTN~mg'Eliffl: 

~@rftmitmBAN~WffiLITTfflM-*,®kmitfflM-*ITTfflM1J~ffifflMffi 

~rmitfflM1J~ffimitfflMffi~,®kmitN~mg,mitN~mgmrN~mit 
*~ffl~mBA~OOmitfflM1J~ffi~ITT1J~ffimitfflMffi~ffi~ITTffi~filff3Mo 

4. * ffl tx:fLl ~ >K3 J:ifritITT 1Ji!, A t~fiE ft r , J:iJrittJLff AN *Ll W 00 LB~~ !1Jrit1_k1fu1l 
~mBAITTOO~,mit~@rftmitmBAN~WOOLITTfflM-*,®kmitmM•*ITT 
ffl M 1J ~ ;fo1~i}J Ile ~ 'Eli ti : 

~@rftmitmBAN~WOOL~mitOO~ITTffiM-*,®kmitffiM•*~*~m 
it 00 ifJF ITT -~tfirll; 

~rmitOO~ITT-~~BffimitOO~ITT~~~B,®kmitfflM1J~ffimitfflMffi 

5. :tlRfflifJZ.:tLl~>K3'1fritITT7JY!, ;ltq:~fiEftr, Jifrit~r J1ftit1~M1J~ ;fOJ:ifritffli}JJle ~, 
11ik'1fritN*Llf1§ -~-'El.ti: 

~T Jifritffli}Jjj~, tlYHk?frit1J(1m1liaifflff ABI.J3M1J~; 
~rmWfflMffi~,®kmit*~m~mBAITT3Mffi~; 
~rmit3M1J~ffimit3Mffi~,®kmitN~mgo 
6 . :flR :f,@ ifX:tLl ~ >K2'1Jrit 81.J 1Jr! , ;ltq:~fiE ft r , J:ifrit U[ri)@ r ft!1Jr5* if}lff AN *Ll W 00 L al.J ¥ 

~-ft, 11ik'1frit1_k~ffiiatJLff ABI.JN*Llf1§,~,'Eliti: 
U[ri]@r ft!1JrittJlff AN *Ll W 00 L al.J ¥ ~-ft , ,tl}H k?frit ¥ ~-ft xt@ 81.J ~-i}J it ;fO / 

~~-fill[; 

~T Jifrit~-i}Jftfo/~pfrit~-firll' Emk?frit:f:£*Ll11§ -~- 0 

7. :tlRfflifJZ.TLl~>Kll1fritBI.J1Jy!, ;ltq:~fiEftr, Pfritifflff AN*LlW OOLB~~ pfrit1J(1mm 
~mffAft*~ITT~mLITT~~~Bffi~~M*~ITT~&-~.mit~mit*~ffi~mff 
A~*l1!ritN*Llf1§,~,, ~N*LlJ:iJrit1J,1m1l1amff Az:.Ja ,J1Jrit1JY!~'Elit!: 

ftmitmBAN~WOOLB~mit*~m~mBAITT§~~~Bffi§$M*~ITT~& 
-r~,J1Jrit§$firllfOJ1Jrit§$i}Jft~~r!1fritN*Llf1§,~,N*LlJ1Jrit1J(~1l1atJLBAFoaf.Jfir 
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JI fO i)J {t o 

8 . ttH!iHx ;fLl ~ >R 7 pft;£ at 7J¥t , ;lt t~1-iE fr T , pft 5£ frpft 5£ tJL ff AN it~ ffi _t H 7F pft;£ 71( 

~ffi$mffAITT§$~Jl~§$~~~ITT~&-~§m: 
~~m:i£*~ffi$mffAITT~Bffi~~~~~~ffi~~ITT~&-~: 
~rm:J£~Bffi~~m:J£~~~~ffi~~ITT~&-~,frmWmffAN~~ffi_tH7F 

m:J£*~ffi$mffAITT§$~11~§$~~~ITT~&-~o 
9. -ffJJ(ifui~ratJLff Al'ltNiLl~B, ;ttt~1iEfrr, pft:i£~B'ELti5: 
~IDH1Fffi~,mrH1FmffAN~~oo,m:J£mffAN~~oomrN~*~m$m 

ffA: 
N~m~~~-~.mr~mrfrm:J£mffAN~~oo_1_ITT•~.~~m:J£*~ffi$ 

tJLff AITTNfffLl1§ -~-: 
~~-~,mr~m:J£*~m$mffA~~m:J£N~ffi~,~N~m~*~m$mff 

}\.o 

10. -¥Ptf1ff AN iu i& ½, ;ttt~1iE fr T 'pft:i£tJ1ff AN iu i& ½§tt-,t-E!X $ /f'-!itll ff ;fO 

-/f'-!!X$/f'-~fflff,m:J£-/f'-!!X$/f'-~fflff~~ffl~~&-~#•m~~,m:J£#•m~ 
~~m:J£-/f'-!!X$/f'-!itllff~•#~~~~~~~~~*1~&~~*sa-~m:J£ITT* 
1m i~ra tJL ff A sq Niu :1f rt o 
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[0001] *$mi'.& Rfflff }\.tt #t~±i, t~ ~lj f& ,& - ff 7J(1lli1¥[¥afJlff A sq 1:£ tu 1J1! '~I'* 
~JE~R.tJlffAt:£tuw~o 

.::lt.s§!..-1:±--,1,i 
F':I .ffl. :r X /1'-

[0002] MUfit~tJ1tt*sq2t_* ,fJlff }\.tt#mMiz::~~11.*, bt iz□ , ffl P {iffl13:l:filfflff A 
**fim~~oo~m~,~m~mmffA*mfim~m;=i~m~,~ffl*~m~mffA* 
mfr 7J< 1m sq m ra ~ 0 

[ 0003] 1i ffl 7J( l!P. 1¥[1B m ff A){-f 7j( tm S\J l!P.~m fi1¥[1B S\J rl1¥ q:t ' ~ st ffif ~ AI 1:£ tu 7j( tm ~~ 
~mffA,~W~~AIN~*~ffi~mffAst~~$~~~~~~0 

£a~pg-it-
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it*~m~mffA~N~m~§fflritff-~= 
[001 OJ !l[rij m T tEJ=iJrittJlff }\.N t!J Jf. 00 _t sq J-gi)J ~{t, Em 5Ep)rj£7J(tlli1¥[¥afJlff A sq N tLlf1§ 
~,MitN~m~fflrN~Mit*~m~mffA~fflMitfflM~*ffi1F~1Jrt:mfi8M: 
[ 0011] !l[rij m T tEJ=iJrittJl ff AN tu Jf. 00 _t sq-¥~ ~{t , Em 5Ep)rj£7j( tm 1¥[¥a fJl ff A sq :t~ tLlf1§ 
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5EMit*l!P.ffi~mffA~N~m~§ffl: 
[ oo 13 J nfriJ@. r tEJ=ifrittJl ff AN t!J !ff. 00 J: sq J-gi)J ~ft , Em 5EJ=ifrit ffli)J ~ft sq ffli)J1f IPJ ;f□ t-g 
iJJie~: 
[0014] ~T pfrj£j-gi}J1f [P] ;f□ p)TJ£1-gi)Jie ~, Em5EJ=ifritNtUf1§ }~,, J=ifritNtUf1§ }~, fflrNtU 
Mit*l!P.ffi~mffA~fflMitfflM1JIPJffi7F~7flPJ~MitfflM~~ffi7F~~~mfi3M◊ 
[0015] t[-;frp ~ 13~ ~ ~ mE1Jrt: q:t , J=iJr:r* tJlff AN tu Jf. 00 _t ~ /J' ~ pJrj£7j(ftgf¥[¥afJlff }\. sq 
OO~,Mit~SrtEMitmffAN~Jf.OOJ:~fflM~*'~JEMitfflM~*~fflM1JIPJ~ 
fflM ie ~ § tlt: 
[ 0016] !l[rij m T tEJ=ifritfJl ff AN tu Jf. 00 _t 5{,f J=iJrit 00 ti~ tfu M~1t ' Em 5EJ=iJrit tfu i)J~ft ta* 
st J=ifrit 00 ti sq ~tt 1:frI: 
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[oo 17] ~r J=ift:)£ 00 ,rjf-BI.J ~~t1irJl5f P J=iftit 00 ,rjf-BI.J ®~t1irll, l:im 5EJ1Jritffli)J1f fPJ 5f P J=ift:i;;iq~~ 
ie~o 
[ 0018] fr - ;frp pJ 13~ Bf.J ~ ~ 1f A q:t , ?Jr it~ T ?ft it 1~ i)J 1f [A] 5f P ?ft it ft i)J ie ~ , l:im 5E ?ft it N 
tiJ{§}~,'ELtif: 
[0019J ~rJ=ifrit1~i)J1ffPJ, 11iHJEJ=iftit?Ktm1lietJlff ABI.J;f$iJJ1ffPJ; 
[0020J ~rJ=ifritffliJJie~, l:imJEJ=i!rit?K1miliamff Asf.J;f$iJJie~; 
[0021] ~T pftit;f$z-01f [A] ;fOpft:)£,f$i)J ie ~, l:im5EJ=iftitN tiJ {§ }~, 0 

[0022J fr -;frfiPTf3~Bf.J ~~1fA q:i, J1Jritllfri1J5Y. rfrJ=iftittJLff J~NtiJ3}ffi _t sf.J-=f Y1~f1=:, Em 
5Emit?K~m~mffABI.JN~m~-ELm: 
[0023J llfriJ@. r frJ=iftittJLff AN tiJ * ffi _t Bf.J-=f Yi' ~1t , iifH5EJ=ift:l£-=p Y1~1txtr mZBI.J ~ -i}J ft 
;fO/~~-firJI; 
[0024J ~r J=ifrit~-i)Jft5fo/~J=iftit~-1irll, iifH5EJ=ift:l£NtH8 }~, o 

[0025J fr-trfiPTf3~Bf.J~~1fAq=i, J=ift:l£tJ1ff ANtiJ*ffi --1.H~~ J=iftit7J<.tfuiliatJ1ff J~fr 
mJ£tm~--1.B1.J®~~I®®~~~q:iE11.J~&-~,m:i£fPJmJ£*tmm~mffA~~mitN 
tH8 ,'E,, l::,l N tiJJ=ift:l£7J(tmiliatJlff A~J§, J=ift:l£1fr~~-ELtif: 
[0026] frpft;£tJ1ff ANtiJ3} ffi--1.H~J=iftit1](1fuii1a:t)lff ABI.J 3 mr 1irJl5fO 3 filJz-0 ft q:t Bf.J 
~ &- J,ITT , J=ift:)£ § mr 1irJl5f P J=ifrit 3 mr i)J 1t ~ ~ T pJr:l£N tLlf§ ,'E, N tiJ pfr:)£71( $ill ii iatJLff JU§ 
Bf.J 1irJl5fOi)Jft o 

[ 0027] fr -;frp pJ 13~ Sf.J ~ ~7f A q:t , pfr:)£ fr?ft:i£m ff )~N tiJ * ffi _t H~ pft:)£7]( y-fu ilia m ff 
Asf.J3filJfilJl®§filJ~~q:isf.J~&-~-ELffl: 
[0028J ~Il'x.J=ifr:l£1](1fuiiia:tJlff ABI.J 1irll 18 ,'E, 5fOi)JfttfaA-r11§ ,@, q:i Bf.J ~&- r,m: 
[0029J ~r J=ifrJ£1iII 11§ ,'E,5fPJ=ifrit~1t:J'Aff18 ,'E, q:i Bf.J ~&-r,m, frJ=iJrJ£tJ1ffANtiJ*ffi _t 

H~mJ£?Ktmm~mffABI.J§filJfilJl®§filJ~~q:isf.J~&-~o 
[ 0030] fr- ;frp pJ 13~ Bf.J ~ ~1f A q:t , J=iftit~I{x.pfr:)£71( Yfil ilia m ~ A Bf.J fir JI i§ }~, 5f P i)J 1t tA ff 
11§ ,'E, q:i sf.J ~ &- r,m -EL tif r J£ {:E- r,m : 
[0031J ~lflJ=ifrit1J(1fu1i1atJ1ffA;rg@I Bf.J J=ifrJ£1iII 11§ ,'E,5fPJ=iJritiJJ1ttAff11§ ,'E, q:i Bf.J ~&-
r,m ; 
[ 0032] ~ I{x.pJrit1]( M Yi Yam ff A Bf.J ~ fti1i jg §I Bf.J pfrit 1ir I 11§ ,'E, 5f P pfr:)£ i}J ft tA 1T {§ ,'E, q:t Bf.J 
~&-r,mo 
[0033] fr-;frppJ13~ Bf.J ~ ~7f A q:t , J=iftit [A] J=ifrit7J(1fil1i1atJ1ff A~~J=ift:l£N tU11§ ,'E, 'EL tif r 
;£{:E-J,ITT: 

[oo34J fPJ J=ifrit1](1fum1atJ1ff ABI.J mi11§ • 5i/&~J=iftitNtiJ11§ ,'E,: 
[0035] [A] pftit1](1fu~~1atJ1ff A Bf.J ~fii1i ~~pftJ£N tiJ {§ ,'E,, l::,l {tJ=ifrit~fti1i [A] pfrit1](1fumia 
tJL~ Att~J=ifr:l£NtLlf1§ ,'E, o 

[0036] -jfffi, t~f~T-;frfi7](1fu1liatJ1ff ABI.JNtiJ*fJE, pft;£*f1E-ELtif: tJLff ANwiJi&½ 
l::,l&1J(1mm1atJ1ffA; 
[0037] pft;£tJ1ff ANtiJi& ½ fflr ~~tJ1ff ANtiJ3}ffi, J=iftittJLff ANwiJ3}ffi fflrNtiJ7j( 
1mm1atJ1~ A; 
[oo38J J=ift:l£tJ1ff ANtiJi& ½~fflrllfriJ@. rfrJ=iftittJLff ANtiJ* ffi --1.Bf.J~ft, 11fH5EJ=iJr:l£7]( 
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1th ilia tJL ff ,AJ1q N *U f§ }~, ; 

[oo39J J=iJrJ£tJlffAN*UW:~~fflrlAJJ=iJTJ£7J(fthiliatJlffARJEPJTJ£N*Ll1*}~,; 
[0040] p)T;£7j(;)lli1l1amff }~ffl-=ftl457:PJTJ&Nf13U1§ ,'E,; 
[0041 J p)T;£1J,1lli1l1amff A~ffl T ll[tj J§J. T pfrJ£N *U i§ ,'E, , tAff p)TJ£N *U f§ ,'E,x,t J§J. sq N *U 
i)Jf'F 0 

[ 0042J - :1f 00 , t~f~ T - # 11( 1lli~~ia tflff A sf.J Et *U ~- , J=iJTJ£~B ~ ttt: 
[oo43J Jr-OOB~tl~, ffl-=fB~:ifLffANfJJUJf-00 ,J=iJTJ£tJlffANfJJUJf-OOfflrEt*U7_kiili~~ 
iatJlffA; 
[oo44J t~*H* ,'E,im5Em~, m-=purtJJ§J. rfrJ=iJTJ£mff AN*U* oo 1:sq•1t, Em5EJ=iJTJ£JJ(1ili 
ilia ;iflff A sf.J N *H* ,'E, ; 
[0045] RJEm~, ffl T [A] p)T:i;tJJ(;)tg~~iatJlff ARJEPJTJ&NfJJUf§ ,'E,, 12), NfJJUJ=ifrj£7j(ftf11lia 
tJlffAo 
[oo46J fr - 11tf1=iJ f3~ sf.J ~ JJW:7f A q:i , J=iJTJ£Et *U1* ,'E, im k tl~, ffl -=f tAff T J£ {:E- rm: 
[ 004 7J u[tJ J§J. -=p frJ=iJTJ£tJl ff AN *U Jr-00 _t l'if.J 11tM •1t , iIJl 5EJ=iJTJ£1J( tfuffl iatJl ff A l'if.J N *Ll1* 
~,mJ£Et~ffi~fflrN~mJ£JJ(1filfflMmffA~OOmJ£fflM•~m~~7fA*ff3M; 
[oo4sJ u[tJJ§J.-=f tEJ=iJTJ£;ifLff ANfJJUJf-001:Bf.J ¥~•ft, iIJl5EJ=iJTJ£1J(1ili1l1atJLH ABI.JN*Ll1* 
g,mJ£N~ffigJ=§fN~mJ£JJ(1filfflM;ifLffA~OOmJ£-¥~-~ffi~~7fA*ff3M 
to 1~ tA1r J=itrJ£-¥ ~• ft ffi ~ sf.J M ft o 
[0049] ft -fqipJf3~~ ~~7fA q:t, ?frJ&Nf13Uf§ ,'E,wfl5Etl~, ffl-=f llftj@.-=f i=EJ=ifr;£tJlff AN 
~Jr-OOJ:~fflM-~,W!IJEmJ£mM•~~fflM:1f1AJ~fflM~~;~TmJ£fflM:1f1AJ~m 
~fflM~~,W!IJEmJ£N~ffig,mJ£N~ffigJ=§-=pN~mJ£7](1filfflM;ifLffA~OOmJ£ffl 
M:1f1AJffi~~:1f1AJ~mJ£fflM~~ffi~~~~*ff8Mo 
[0050] fr - trfi pJ 13~ ~ ~ JJW:7f A q:t , p)Tit tJlff AN tu* 00 _t B ~ ~ p)Tj£7j(;)tf11liatJlff }~ Bf.J 
oo~,mJ£N~ffi~W!!km~,mr~G.rttmJ£mBAN~Jr-001:~mJ£oo~~~M• 
*,W!l5EmJ£~M•*~*~mJ£oo~~•~&•;~rmJ£oo~~•~&•~m~oo~ 
sf.J ~~af:v: I , Em 5EJ=iJTJ£ 11tiJJ:1f 1AJ to J=iJTJ£ fiM li'e ~ o 
[0051] fr - trfi pJ 13~ ~ ~ JJW:7f A q:t , p)Tit N tu f§ ,'E, W!I 5Etl~, m T ~ T pfr;£11ti)Jjf [A] , W!I JE 
mJ£JJ(1ilifflM;ifLffA~3M7flAJ;~TmJ£fflM~~,W!IJEmJ£JJ(;)llifflM;ifLffA~3M~ 
~; ~-=p pfe;£3i}J:1f lAJ tPJ=iJTJ£t$i}Jli'e ~, iIJl5EJ=ifeJ£NtU1§ ,'E, o 
[0052] fr-trfi-aJf3~Bf.J ~~7f A q:t, p)TJ£EttU1§ ,'E,11m5Em~, ffl-=f llftj@.-=f frp)r;£tJlff AN 
*U !!r-00 _t Bf.J-¥ ~-ft, EJl5Ep)T;£-¥ ~-ftx,t J§J. ~ * -i)J ftto /~* -fir I; ~T p)T;£* -'ij] 
{tto/~p)y;£*-1iII, Em5EJ=iJTJ£Nf13Uf§ ,'E, 0 

[0053] fr-trfiPTf3~~~~7fA q:t, pJTJ£tJlff ANfJJUJf-00 J:B~~ p)r;£7j(ffu1l1amff Afr 
mJ£1ili~J:~~~&•~~~M*q:i~~&-~,mJ£Jr-OOB~m~~mrttmJ£mffA 
N~Jf-OOJ:B~mJ£7](1filfflM:ifLffA~§$&Jl~§$M*q:i~~&-~,mJ£§$&B 
~mJ£§$M*~~rmJ£N~ffi~Et~mJ£JJ(1ilifflM;ifLffA§~&I~M*o 
[ 0054] fr-trfi pJ 13~ ~ ~ ~jf A q:t , p)T;£ * 00 B ~ tl~~ ffl-=f ~l+XJ=ifrj£7j( ftg 1l1am ff A Bf.J 
&Iffi~~M*~ffffigq:i~~&-~;~TmJ£&Bffi~~mJ£M*~ffffi~q:t~~& 
-~,frmJ£mffAN~Jf-OOJ:B~MJ£7](1filfflM;ifLffA~§$&Jl~§$M~q:i~~& 
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-JJJ!o 

[0055] fr - tlPl"iJ 13~ Bf.J ~ n-tl!7JA q:i , p)T;£ * 00 ~7Ff~~~m f tfaAr T 5£ 13:-Jgi: 

[oo56J $UIXJ=iJTJ£7J(ttl;fliatJlff Aili@J l'lf.J J=iJT5£firlt 18 ,'E,:fPJ=iJT5£i)Jft:J'Afr18 ,'E, q:i l'lf.J ~&-
rm; 
[ 0057] $Ult p)Tj£ 71( 1tR fl ratJl ff A Bf.J ~ fti1iili @J Bf.J p)T;£ fir It{§ ,'E, :f P pfr5£ i)J ft tA 1T {§ ,'E, q=i Bf.J 
~9>-Jg!o 

[oo58J fr - lirl"iJ f3~ l'lf.J ~n-ili:7JA q:i , J=iJTJ£iti2H~~, ffl f :J'Afr T 5£ 1=1:-rm: 
[0059J 1PJJ=iJTJ£JJ(tili1lratJlff ABI.Jimf8• 5GitJ2sJ=ifr5£NfffLlf8 ,'E,: 
[ 0060] [A] pfr5£ 71( ttl?. fl ta :ifL ff A Bf.J ~ fti1i RJ2s?JT5£N fffLlf§ ,'E, , 12), 1iJ=ifr5£~ fti1i [A] p)T5£7j( ttl?. ilta 
tJlff At~itJ:iJT5£NfffLl18 ,'E, o 
[0061] -1,oo, t~fA T -lirtJlff ANfffLli&½, J=iJTJ£Vlff ANfffLli&½'EL1t-~g1tg;~~m 
B~-~glt$~ffMff,mJ£-~glt$~ffMffq=iffM~~&-~it•m~ff,mJ£it. 
m~ff~mJ£-~gltg;~~mff~•#~fr12J,~mmJ£JJ(Mffl~mffAITTN~1f$0 
[0062J -1,oo, t~fA T-lirit•m l"iJiifffo~ft mt, J=ifr5£it•tJl l"iJiiff1*11' mt q:i ffi*~~ 
&-~tt•m~ff,mJ£tt•m~ff~~mff~•#~fr12J,~mmJ£JJ(~ffl~mffAITTN 
fffLl1ftt o 

[ 0063 J -1, 00 , t~fA T - lir it• tJlf-'f Ft: F &b g1t it •tJll'f ff , i~ it •tJl :f-'f ff F &b g1t it• m 
~ff'ELM~ff~W,~~ff~WffMfrit.ml"iJ~ffMftmtq=i,mffAN~ffITT~l!l[ffM 
it•ml"iJ~ffMftmt~~~~ff~W,~mff~fr~~ff~W,~ffl~maAN~ff~fr 
-1.5£ 71( ttl?. iliatJl ff A l'lf.J N *Ll 1ftt o 
[0064] ±mtt2is: $ m~iIB!wtlt~fABI.J 1i*1f ~ 'frNfffLl7J(tfu P-J Elf.J JJ<tiliffltatJlB AS1 '~7T-ifJl 
ffAN~*OOo~~ffr~mffAK~*oo_tITT•~,~~%~JJ(Mffl~mffA~frN~ 
~ITTN~m~o~~N~m~itJ2s~JJ(1tJ;ffl~ifflffA,Mffi~~%~7J<Mffl~mffAITTN 
~◊imtt~ifflffAK~*oo~~~7J~*~~~m%JJ(~ffl~mffAITTN~,m~TN~ 
7Ktm1lrama AITT ;;&$. o 

~11~iJtllil 
[0065] 7'J T ]!ffli!:f:ihiJlSJ:l * $ m~ml!'WU q:i Bf.J1i*1f~, Too~~xt~n-ili:1YU:fti5£ q:i Ji)Trm~1t 
m sf.J ~1 oo ft fij • ITT* m , ~ w 51 Yt!.:f:& , Too tm J£ q:i ITT ~1 oo ix 1x ~ * $ m sf.J - ® ~ iIB! fJu , xt f 
21s:~~~im1i*A~**'fr~Mlli~~tt~~ITT~mT,~l"iJl2J,~ffl~®~OO~ffl~~ 
l'lf.J~f100 o 
[ 0066] 00 1 ~ * $ m ~ ml! 'WU t~1A Bf.J - t!p 7j( ytg ttl?. ~_t sf.J 7J,.ttl?. ~Nia tJlff A Bf.J 7F :m 00 ; 
[ 006 7] 00 2~ * $ m~ ml! 'WU t~{tt sl.J-tir 7j( tfufflta tJlff A Bf.J N fffLl1ftt Bf.J tfiUi 00 ; 
[ 0068] 00 3 ~ :zjs: $ m ~ n-tl! {JU t~fA Bf.J -t!p 7j( ttl?. ilta tJlff A Bf.J N *Ll 1f tt Bf.J tfiUi 00 ; 
[ 0069 J 00 4 ~ 21s: $ m ~ iIB! iYU t~fA l'lf.J -tir * oo JF ,i, 00 : 
[ 0070] 00 5 ~ * $ m~ ml! 'WU t~1A sl.J-tir 7j( tfufflta tJlff A ITT N *Ll ]U~ Bf.J 7F :m 00 ; 
[ 0071] 00 6 ~ * $ m~ ml! 'WU t~fA sl.J-tir 7j( tfufflta tJlff A Bf.J N *Ll ~ILBI.J ta tiJ 1T- :m 00 ; 
[0072] 00 7 ~* $ m~ n-tl! {JU t~fAl'll.J-tirtJlff }~N *Ll i& ½ Bf.J ta t1J7T-:m 00 0 
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~~~)Jlli]j"~ 
[0013J 13fi*$ wrl¥1 § 1¥1 "ti#1J~;5fof}t,9,!l!!1J□1lr!, rOO~~i:jgif~t ooxt:zjs:$ m~iJfE1J 
A ft Jtt ~ w st w taHi it 0 

[0014 J * $ wr q:i #ii?r "* ~" "* =" ~ * ;t¥ m r xt ft m ;5fo JjJ 13/H~~* :t§ ~ st :t§ ~ r,m ~ :t§ f~ 
r,m :ltt ff rx 7J\. , @ :I][ ff!~ , "* ~" " "* =" " "jlifo" z:JaJ ::f Jl ~ :iz $!!:~ st rt: _t st 1:& lj ~ * , ill ::f xt 
~;_ to tA ff Jrrmrt: :ltt ff P~ 5E o 
[ 001 s J fi!4H£ i_m tu = fi!4H£ i_m tu~ JE M i_m tu st :=t ~ 11Jf n pg ~ z:, ~ 0 JE iJJ i_m t,1 rn fi!t 1£ i_m t,J ;5fo $A 
~~~ffl~,~~~~~Iffi~~~Il¥lff~~~~~$z:,jg~~.~~~~1¥1~~$z:, 
13 lfiH£ i_m tu o fr*$ wr ~ nfE 1Jtl q:i , xt * 1m 1i tam ff A:ltt ff st fi!4H£ i_m tu ill ep ~ xt 71( 1m i~ tam 
ff A st f~ ta fi!t1£:ltt 1ri_mtu 0 

[0016J JJ(fml~taifllff A= m r1lta7J(fm i¥J;tllff A,~ q:i, 1lta7J(fm1~lJtmta7-K1mst ff£-tm 1?J. 
E:. ilia JJ( 1ili st fm ~'L 
[ 0077] :zjs: $ Wf ~ nfE 1JH£{tt st tt# 7J ~ 13~.@ ffl fr N fffiJ 7J( ~th l~ ta iff1. ff A fl ta 71( tm st fm fil 
st :rJi~ r , ~ w. oo 1 , 71( 1m 1i ta tll ff A 1 oo Jl ~ Jf~fil JjJ 13g , 13tuJ$ ~ft~ fr 71( 1m st 1m fil 101 --1. 0 it 71( 
¥fil $~ ta if}l ff A 10 0 A 13g uJ$ fr if}l ff AN fffiJ ff sq N fffiJ r fr it 71( 1m st fm fil 1 0 1 _t Jtt ff 3 i)J O l::r ~□ , 
it 7-K fm 1lta if}l ff A 1 o o 13g. fr it 71( 1lli st tm fil 1 o 1 _t 1B ¥fil fil IPJ --1.3 i)J , ill 13g .fr it 7-K fm st 1fil fil 
1 o 1 --1. 1B-1m fil 1PJ r 3 z;JJ , iE 13g • fr it* 1m s"J tm fil 1 o 1 --1. 1B-tm fil 1PJ ti~~ 1PJ 1; 3 iJJ , iE 13g • fr 
it 71( 1m st 1m fil 1 o 1 --1. :ltt 1f nJE tt ~ , * $ wr ~ nfE 1Jtl xt r it 71( tm m ta ;tJl ff A fr it 1m fil 1 o 1 --1. sq JE 
M 7JA ::f ftp~ 5E O 71( fm 1l ta if}l ff A 100 Pi 7 13g .fr7J( 1m sq 1m fil 101 _t JEM z:, fJb ' ill 13g .fr 71( 
1ilil¥11iliff£--1.:lttffJEM,~W~m~7-K1ili1iliff£1¥1m$o 
[0018J rOOxt:zJs: $ m~nfE1Jtlt£1ftsl.J tt::f:1J~:lttffi£~, oo 2~:zt;:$ m~nfE1Jtlt£1fti¥J~fqi 
7J(1ili1ltatJlff Al¥1NfffiJJJt!stt1El~OO, ~ %00 2' l?J.1Aff :=t1;$:79if}1.ff ANfffiJW: ½191Jtl '1Jt! 
'E1ttritw~lo 
[0079] 201 "ifJlff }~NfffiJW: ½~~if}lff ANfffiJ!ft..00, itifJlff ANfffiJ!ft..00 fflrNfffiJ7J(tmmta 
if}lff)~o 

[0080] ~q:i ,mffANfffiJW:½~AINfffiJSt ffl f=tfiffll¥1W:½, ittn.ff ANfffiJW:½Jl~n 
lEi!. ff" ff frtf ff ;5f Pill{§ ip. 7L , A~{§-~' n :I][ "{§ -~, 1¥ {it I?). R {§ -~' 'iz )Est J)J 13g O ~ m ff AN fffiJ !ft.. 
oo~mm7-K1ilim$iff1.ffAN~J)J~l¥J~li!ft..OO,~mffAN~!ft..00pJl?J.~mffAN~@ffl 
1¥1@ffl!ft..00oN~~JJ(1iliffl$tf1.ffA~ffiN~~JJ(1iliffl$tf1.ffA:lttff3Ml?J.E:.~ffm$M 
ft o it 71( 1m 1lta ;tJl ff A ei m 1?J. fir r 7J( tm st 1fu fil_L , ill m 1?J. fir r 71( tm 1¥11mfl£--1. o fr it 71( tm mta 
iff1.ffA~fflfrJJ(¥mi¥J¥mfilLi¥Jffi~r,~*1ilim$iff1.ffA~-fr~7-K1ilil¥1¥mfil--1.:ittff3M 
l?J.E:.~ffm$M*,N~~*1ilim$iff1.ffA'E1mN~~JJ(1iliffl$tf1.ffAfr¥llifilLJttff3M 
l?J.E:.~ffm$M*ofr~7-K1ilim$iff1.ffA~rJJ(1ilil¥11ilifl£--1.1¥1ffi~r,~JJ(1iliffl$tf1.ffA 
~-fr~7-K1ilil¥11ilifl£--1.:lttff3Ml?J.E:.~ffm$M*,N~~JJ(1iliffl$tf1.ffA'E1mN~~* 
1ilim$iff1.ffAfr1iliff£--1.:lttff3Ml?J.E:.~ffm$M*o 
[0081 J 20 2" r![rij@-y fr ittn.ff }~N fffiJ !ft.. 00 _t 1¥J 1* ft , ifJlff AN fffiJ W: ½Efti 5E it 7J(fm1ltaifJlff 
AstNfffiJf§ -~· o 
[0082] ~ q:i, frit;tllff AN*U* oo 1:st•ft'E1tttffl'iJJ•1t 1?J.&-¥Y1•ft, t~JJU st, fr*$ 
wr~nfE~q=i,fflM-~'E1m~M•*ofr~iff1.ffAN~!ft..OOJ:~ff::f~l¥1-*~-~~::f 
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[Pj Ef{]NfJ1Ll11§ ,~, '::f [Pj Ef{j NfJ1Ll11§ ,~,a~1i$x>f 7j(jfuflie;iflff AJ"'=±::f [Pj Ef{]NfJlLlia :W:' rt~□' NfJlLl it 
7j(}tgfliefJ1ff A:¥$i)J ~t~ JE firll~=wN *Ll itJJ(tfu1lia;iflff Am ff t~ 5EtlieM1t 0 

[ 0083] 20 3, f}1 ff )~N *Ll i& ½ fPJ it JJ( ttl?Jl re f}1 ff Aiti2HtN *Ll1* ,~, , ~ N fJlLlit 7J<. tfutl ie :fJl 
HAo 
[ 0084] ;it q=t , it 7J<. ttl?Jl ta ;ifL ff A E[{j Jf£ $ !cll lHr JE-'¥l 5t , illtu ~13: i)J it ff JE-'¥l 5t a~ 1iJ$ N *Ll 
~JJ(1tP.ffl$;iflffAfr~Jj(1tP.ITT1tP.mLmff:¥$Mo~JJ(1tP.ffl$;iflffAITT;iflffAN~ff~1i$~ 
T itN *Ll1* ,~, *~iRi)J it ff JE-'¥l 5t' M rm ~JJil. it 7j(}tgfl $efJ1ff A Ef{j 3 i)J ' it fJLff AN *Ll ff pg 
Ir~JJ(1tP.ffl$;iflffA,fflrN~~*1tP.ffl$;iflffAITT::ffPJffl#o 
[0085] fr~®~JJw:1Jtl q=t, it7J<.tfu1lte;iflff AWclllfilie-'¥l5t, ;mttitilte -'¥l5ta~1i$~JJil. 
xt it 71( tm s{] tm mm ff fflie o fr~®~ nw: 1ftl q=i , it1l1e • 5t '§ tt~ Jrlltl , ;mtt lR!r!ltl s{] ~ ih a~•~ 
:i=~xtltP. ms{] 1~ 1a o ~ * , fr~ tl re -'¥l 5t ::f '§ ttr~ Jrlltl s{] ti or, r , 71( tm m re tJL ill tt pg ffl3 ~iR iJJ ~I 
to tttJit ~I , ~itm JJ(tt 1Jit Fo ~I: tB *~:i=~xttm m ITT m 1a o i:13 ~ , it 1l1e • 5t mm~ rPJ st'§ tt$~ 
m to Ogt 7J<. D ' * $ m ~ JJw: 1Jtl xt .lit ::f 11: ~~ JE O it 7j( 1tP. tl iefJL ff)~ ITT f}1 ff AN *Ll ff a~.~ Tit 
N~ffi~*N~~ffl$-'¥l5t,hArmN~~JJ(}tgffl$;iflffA~ff::ffPJITTffl$M~o 
[oo86J !hJb, itJKtm1ltetJ1ff As{] 1~rer)Ja~fr3iJJttt¥ q=i ~5£ m~ m iJJm m~ ::f JaiJJ, it 
JJ(}tgffl$;iflffAITTffl$~~fr3Mtt~q=iJaM~ffi,~Jj(}tgffl$;iflffA~1i$fr3MITTtt~ 
q=iJaMffl$~~,hArm~~M~~mL~ttITT~llnl:ffffl$o 
[0087] ;mtt* $ m ~ JJw: 1Jtl t~1A Ef{j ti#1J ~ 'fr N *Ll 7j(}tg pg ITT 7j(ffu1lte f}1ff Ast '~ 71' m 
ff )~NfJlLl!Jf-00 0 ~fril MTfritfJLff ANfJlLl!Jf-00 LEf{]~,ft' l:ifH5Extit7J(ffuffliefJ1ff AmffNfJlLl 
st E[{j N *Ll 11§ -~- 0 ~i it N *Ll 11§ ,~, bZJE~ Jj(ffu tliefJLff A' JA rm 5G PXXtit 7j(ffu1lie f}1ff A Ef{j N 
~◊3mtt~:fflffAN~!Jf-00~~·7J~~w~~~M*1tP-ffl$:f)lffAITTN~,m~7N~ 
7j( tmilia f}1ff A ITT~~$. 0 

[0088] rm~-ill,S}j ITT~, LJ£ff ~f201-203~xt*$ m~JJw:1Jtlt~1AB{]ti#7J~Ef{j M-'¥l1tm, 
roo~itait~®f:?tl~, xt*El3 m~nw:wut~1AITTtt#1J~mff~Jgwtrns{]w.~, ~ Ji!.003, 1J 
ti'§ tt r J£ff ~Io 
[ 0089] 301 'f}1 ff)~ N $Ll i& ½ ~ 71' f}1 ff AN *Ll !ff-00 ' it m ff )~N *Ll !ff-00 m TN *Ll 7J<. tm fflia 
tJLHAo 
[ 0090] ;it q=t ' m ff AN fJlLl i& ½~A IN $Ll st mp 1~ ffl ITT i& ½ ' it m ff AN fJlLl i& ,,i-jl lf * 
~ff, ,:(¥fa~ ff to 3m 11§ -'¥L 5t, Jl lf 11§ ,~. *~, 11§ ,~. 1¥1ii ~ & 11§ ,~. £ZJE Ef{] r)J a~ o fr~®~ JJw: 1ftl q=i , 
~JJ(1tP.ffl$;iflffAfflfffl$~~,.lit~~JJ(1tP.ffl$;iflffAili~~Jg~~ffl$;iflffA◊~:ffl 

ffAN~i&,,i-~~JJ(1tP.ffl$;iflffA!cM,~1i$;mtt~~;mffiITT1J~N~~JJ(1tP.ffl$;iflff 
)~ ' JA rm~ J~]!! 1Jo :R. 1~ Ef{j A IN *Ll O it f}1 ff)~ N *Ll !ff-00 ~ t~1A 7J(jfu ilia f}1 ff AN *Ll JjJ a~ Ef{j 
~li!Jf-00,~;iflffAN~!ff-OOm~~mffAN~@.fflITT@.ffl!ff-OO◊N~~Jj(}tgffl$;iflffA 

~ffiN~~JJ(}tgffl$;iflffAnl:ff3M~&~ffffl$M~o~JJ(}tgffl$;iflffA~m~~fJJ( 
~ITT1tP.mL,ilim~~fJJ(~ITTltP.Jf£Lofr~JJ(1tP.ffl$;iflffA~fflfrJJ(ltP.ITT1tP.mLITTffi0t 
r,~Jj(}tgffl$;iflffA~1i$fr~JJ(~ITTltP.mLmff3M~&~ffffl$M~,N~~Jj(}tgffl 
$;iflffA'§mN~~JJ(~ffl$;iflffA~&~ffffl$M~ofr~JJ(1tP.ffl$;iflffA~fJJ(1tP.ITT 
~Jf£LITTffi0tr,~JJ(1tP.ffl$:fflffA~1i$fr~JJ(1tP.ITT~Jf£Lmff3M~&~ffffl$M~, 
N~~JJ(1tP.ffl$;iflffA'§mN~~JJ(1tP.ffl$;iflffAfrltP.fi£Lmff3M~&~ffffl$M~o 
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[0091] fr~trfiPTf3~sq~ME7JA9=1, ll[AJ@.f xt~JJ(tfutitatJLff Asq;i&tt•ft, Vlff ANfffiJ 
i& 4 BJF it 7j( tw.1itatJL ff A sq tJLff AN fffiJ Jr. 00 0 
[ 0092J :1t q:i , xt it 7K tm ti tatJLff ;~ sq ;I&* •ft m r JA $ ,t-1~ jzg7J( tmti tatJL ff A q:i n'dt:itt 

ff AINfffiJsqitJJ<.tmtiteiflffAo 
[0093] fr~trfi~ME7JAr, frrm~xtitJJ<.MtitatJLff A:ittff AINtiJat, ;mttxtitJJ<.tlli 
m~mffA~ffjzg*•~~~-BJF~JJ<.Mffl~mffAITTVlffAN~Jf-00,;mtt~mffA 
N tu Jr. oo f3~ •~JJlxtit 7KM 1ite tJL ff;~ sq N tu , t~ ~ 7 xt it 71( tm mtetJL ff A:itt ff t:£ tu sq ~!l. 
$0 
[oo94J $'Wtl*w., tJLff A1'.£tiJi& 4 BJFifJLff A;i&1lJF. 00, ittJLff A;i&1lJF.OO_tBJF~ $ 
,t-~;i&JJ<.MiflffA◊~f5Y.Tfr~iflffA;i&1'$Jr.OO_tITT;i&1$-~.mffAN~i&4BJF~J& 

q:i sq it 7K tm ti ta tJL ff A sq m ff AN tu Jr. oo O :1t q:t , it g; ,t-1~;i&JK tm m ff At:>J ~ ~ ~ tJL ff A 
N~-i&4m5EITT7J<.MiflffA,ill~~w.~VlffAN~i&4~-N~~$,t-~~7J<.Miflff 
}~o bl:::tzo, ~ Yi!.004 ,ifJLff ANtiJi&4BJFifJlff J~;i&1lJf.004Ol, ~tJlff A;i&1lJf.004O1_tBJF 
~ $1'1~;i&JJ(tfutJLff AA-Eo ll[AJ@. Tfr~ifJLff An11'$Jf.004O1 _txtJJ(tfuffltatJLff ABsqn11l 
11%dt , tJLff AN tiJ i& 4 B 7F it 7j( tw.1iteifJL ff AB sq ifJL ff AN tiJ Jr. 00 40 2 0 

[ 0095 J fr~®~ ME 'Wtl q:i , it tJL ff AN tiJ Jr. 00 "E1 tt tJL ff A ;jj( ~ ml JF IR ±i U, Ez • ft N tiJ IK 
±i , ;lt q:t , it Vlff A~~ MJF IR ±i ffl T mlJF it 7j( tfu ti te tJLff A ITT ;jj( ~ , bl:: :tz□ MJF ~ 7J(tfu tita 
tJLff A sq 1* ~ 5E!l&, ~;_,I ft'tt m, u, Ez tite ntJJU~'tt m~ o it•ftN tu rz: ±i m r*~xt 
it JJ<.M titatJL ff A sq N tiJ •ft , fr~®~ ME 'Wtl q:t , Ja ~t iv ~f 3O 2 q:t fr ittJL ff AN tiJ Jr. 00 _t sq 
-~PTU,~ffifr~-~N~IR~q=i~ffITT-~o 
[0096] fr~®~ME,Wtlq:i, ittJLff A~~MJFIR±i~mr mlJFitJJ(tmtitetJLff Afr~tlli~ 
_t sq 1:tr I , m ep ~ u, ittm ~79 ~ Jaj:1:fu oo , MJF it 7J<. tmm tatJL ff;~ fr it~ )aj ±fu oo q:i sq f:trI , ~ 
~~MrTM~JJ<.Mffl~VlffAITT~Jl.JAW~~~~~~ITTffl~o 
[0097] fr~trfiPTf3~ITT~ME7JA9=1, ittJLff ANfffiJi&479it7KtmtitatJLff }~ITT~ fflNtiJi& 
½, fr ittJLff AN tiJ i& 4 )a Z9J sq 'tw m r, ifJlff AN tiJff BJF~tJlff AN tlJJF. 00 0 
[oo9aJ ;ttq:i, itiflff ANtiJJF.OOsqMA~ §r!._t~trfi~ME1JASq t§~:J:£5£, fr.tlt~~~J£0 
[oo99J fr~trfi ~ ME1J Ar , lf.ti Ja i}J ~tJlff AN tiJ i& 4 ~ f3~ ti B JF it Vlff AN tiJ Jr. 00, 
NtiJ~7J(tmtitaiflff AITT~!l.$~~ 0 

[ 0100] $ Wtl * -ill, , ll[AJ@. T xt ~ m ff AN fffiJ i& ½ sq )a i}J f~ 4 , it tJL ff AN tiJ i& 4 )a i}J * ~ 
~7J<.Mffl~VlffAJtl:ffre~ofr~iflffAN~i&4~~7J<.Mffl~VlffAre~m~ITTMm 
r , ittJLff AN tiJ i& 4 )a i}J¾.m , BJF itiflff AN tiJJF. 00, itiflff AN fffiJ i& 4 ~ it 7J(tfufflta 
tJLffA 1:~H~5m11§~t~o 
[ o 1 on 30 2, llfAl@r fr ittfl ff AN tu Jr. oo _t sq t*ft , tJL ff AN tu W: 4 Em 5E it 7K tm titatJL ff 
A sq N tiJ 11§ }~, o 
[0102J ;ttq:i, frittJlff ANtiJJF. 00 _tsq•ft"E1ttt~iJJ.ft U,Ez-¥Y1•1t, t~JJIJ s"J, fr*$ 
~~MEffl9=1,fflZ9J-~"E1ffl~Z9J-~ofr~iflffAN~JF.OO_t~fi~~ITT-~~-±m~ 
~ sq N tiJ {§ ,'E, , ~ ~ ITT N fffiJ {§ ,'E, 13~ • X'JJJ<jfu 1itam ff AF±~~ sq N fffiJ fa* , bl:: :tz□ , N tiJ it 
7J<.Mffl~VlffA3Z9J~ffi5E~Jl~~N~~JJ<.Mffl~VlffA:ittffffi5Effl~Z9J~o 
[ 0103] fr~** m 13~ sq~ ME1J A q:t , ll[AJ@. T fr it if}l ff AN tiJ Jr. 00 _t sq t~i}J • 1t , ifJl ff AN 
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tu WA~-W§ JE ~ 7J<Jtl! flietJL ff }\Jl"J N tLlf§ }~, , it N tLlf§ }~, }=l=lT N tu~ 7J(M ilia tJL ff }\j~ Jl~ it 
m iJJ ff ft :t~ 7F 1¥11J:rt::itt ff 3 iJJ 0 

[ o 1 04 J ~ q:i , w !l~ it nt iJJ t* ft :t~ 7F st 1J :rt::itt ff 3 iJJ-§ 1i w m~ ~ 1-giJJ ff ft m 7F st 1J 1PJ * ff 
3M~&w~~fflMff~r€i7Fl¥1~~:ittff3Mo~#~~1J:rt:r~N~ffi~-§ffl~Mffi 
,1~, , ~iJJ f* ,1~,-§ 1t8 iJJ1J 1PJ 5fo 3 iJJ J£e ~ o 
[0 105] fr~#~ ~7JA r , imM fr ittJLff AN tu !Jr-00 _t tA1T1~i}Jff ft~f3~ liJ$·19ctl:1:tM~ tu 
it1J<.Mflret!Lff Am ff 3M, NtLlit1J(iillflretJLff AEl"J ~::z$t1~ 0 t§~r ,8 Ttri1¥!tl:, j-gi}Jff 
~~m?m~1¥JE~~ffil¥JN~7JAoffl?frmffAN~Jfoo_t~ff~~1JIPJ~/~~~ 
1¥1 nt iJJ ff ft , ~5t f3~ • ~ JJJl fr/ J" m IE pg xt 11( M fl re tJL ff J~ 1¥1 ~ 11£ N tu , m f3~ 1iJ$ ~ JJJl fr* m IE 
pg xt 71( ¥fil flietJL ff A 1¥1 'fR~N tu , ~ ~ ,8 i:trff ft 3ci!~JJ}l B"J 0 

[ 0106] :¥vu* i~ , ll[tj J5Y. T fr it tJL ff AN tu FJf. 00 _t B"J j-g M ff it , m ff AN tu i9: ½ fiJ§ JE it j-g 
Mfffts"J1-gi}J7J[P) tOffli}J]fe~ ◊t!Lff ANtUW: ½~T~¥-gi}Jjj[P] toitffli}J]fe ~, 11fH5EitN 
tLlf§ ,'E, , ~N tLlf§ ,'E, ffl TN tu it 71( ¥ill fl retJL ff Aw Jl~ iti-gi}J 7J 1PJ t~7F B"17J 1PJ to~ j-g i}J ]fe ~ 
m 7F st Re ~ *ff:¥$ iJJ o 
[ o 101J ~ q:i , it 1-giJJ ff ft i¥J ffliJJ1J 1PJ ~ m it tJLff AN tu* oo _tit 1-giJJff ft 1¥1 ~~a firl!J~ 
[P)~*&B1¥J1JIPJ,~fflMff~l¥1fflM~~~m~mffAN~Jfoo_t~fflMff~ITT~~& 
Bf€i1PJ~*&B~OOl¥J~~o~fflM1J1PJfflrr€i1F~*Mffl~mffAfrMm_t1¥J3M1J 
[P),~mM~~fflrr€i1F~*Mffl~mffAfrM~_tl¥]3M~~.~mM~~~~:¥$M~ 
~_i_E;f§~o 

[ 01 08] ~ 7 xt _t 5£ :¥ ifU q:i m 5£ B"17J A :itt ff E JJo il ~ B"J 1£ S)3 , r 00 ~~ :5t ~ W-ft-$ 7J\. xt _t 5£ 
:¥vH~1~ 1¥1 ~ t®:1J :rt:* ff m SJ3 0 

[ 0109] ~ ~ $ :5t' ll[tj J5Y. T fr~ m ff AN tu !Jr- 00 _t B"J j-g i}J ff ft , tJL ff AN tu W: ½ 11fH 5E it j-g 
z-Jlff ft B"J :i~i}J 1J IPJ toi1tM Re~ o 
[0110] fr ~lipPJf3~B"J ~~7JA q:i, ~t!Lff )~NtUFJr-00 L~7F~it 7J<.i'tl!flret!Lff )~El"l 00 
~,~J5Y.Tfr~mffAN~Jfoo_t~~00~1¥J~Mff~,mffAN~i9:½W§JE~~Mff~ 
~*~~00~1¥J-~&BomffAN~i9:½~r~OO~l¥J-~&B~~OO~l¥J~~&B, 
W§JE~fflM1JIPJ toiti1tMRe ~ 0 

[ 0111] ~ q:i , it 7j( ¥ill fl ie m ff A B"J 00 tftF m T *7F ~ 7J<.1ill il re tJL ff A , ~ i}J it 00 tftF 13~. E 
~~~~M7FfflM1JIPJ~fflM~~,MWm~fflMff~l¥JmW§tto 
[ o 112J * wu * m , it tJL ff AN tu* oo _t ~ 7F ~ it 1K 1ill m rt m ff A i¥J oo tftF , urtJ@ -=t fr it m 
ffAN~!fr-oo_t~~00~1¥J~Mff~,mffAN~i9:4W§5E~~Mff~~*~~OO~l¥J­
~&B◊mffAN~W:4~-=f~OO~fr~mffAN~FJf.oo_t1¥J·~~~~~~~~,W§JE 

it:i~i}J 1J 1PJ to it:i~i}J J£e ~ o 
[0113] fr~®~t@:,Wuq:i, ~tJLffANtUFJr-oo_t~7F~it1tl!mxt@l¥J~JaJ:l:fuOO, ~1J(iillil 
~mffAl¥100~~7Ffr~~JaJ~OO_t,Mffi&~~*Mffl~mffAfr~Mm_t1¥J&B◊fr 

~~JaJ~OO_t~M~OO~~-E~~~~M~~*Mffl~mffA~~:¥$M~1¥J&Bo~ 
q:i,~~JaJ~OO~imM~*Mffl~mffA~ml¥J,~7J<.Mffl~mffAfrI~jj:~q:i~-~ 
11!5 ~ ~ftF 'tl m iJWJ ~it~ JaJ tm 00 o 
[ o 114 J ~ = $ :5t, m ff AN tu W: 4 ~ r it 1-giJJ1J 1PJ to it1-giJJ Re~ , 11JH 5E it N tu 1§ -~, o 
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[ 0115] fr - trfi pJ 13~ 8{] ~ ME 7J A q:t , m ff AN tiJ i& ½ ~ T ~ 11J' i)J 7J IP) , Em 5E it 71( tm f~ $am 
e A a{] 3 iJJ1f rPJ o iffl e At~ tu -i& ½ ~ r it1ffl'l91 £e ~ , Em 5E it 7J< tm 1lie me A a{] 3 iJJ £e ~ om 
ffAN~i&½~r~3l911JIPJ~~3l91~~,~k~N~m~o 
[ o 116 J fr 13: ** ~ ME1J Ar , :1m tt m iJJ £e ~ ;fo m iJJ 1J rPJ ¥Jt f3~ 1iJ$ fim kt% Z9J £e ~ tot% iJJ 1J rPJ , 
JA ITU fim 5E N tiJ f§ -~- , N tiJ 1§ -~- s{] Em 5E ~!l. $$'1 ~ 0 

[0117] $,Wtl*-w., ifflff ANtiJi& 4~~it1ffl'l917JIPJ Em5E19itJJ(tfuiliaifJlff As{]3i}J7JIPJ, 
br:tz□, it1ffl'iJJ1J1PJ 19* f rPJ ti, jj~~ it3l911JrPJ mep ~7J( f rPJ ti o me ANtiJ-i& ½~~itmiJJ 
lfe ~~fin i& * i1ctltw~ , 1~ JU it 71( $'tl; il $a iffl ff A a{] t% Z9J lfe ~ , ~ ffl i&tt#: EB tt * A in itH@ ~ 
~Mocfilfii&B~W~,*$m~ME~~~T-*mk◊ifflffAN~i&½~T~3Z9J7JIPJ~ 
it3i)JRe~ ,Em5EitNtLlf8,~,o 
[0118] frJrtBjc:lmttffi}J.fj::*pJ%kNtLlf§ -~-z:J§, rOO~~JrtB:imtt ¥1A-1*fF*Em5EN 
tLlf§ ,~, a{] 1Jt~ 0 

[0119J fr-trfiPTf3~s{]~ME7JA9=1, llfAJJ5Y.rfr~ifflff ANtiJJr-ool:s{]-¥~-ft ,ifJlff AN 
~-i&½~5E~*~m~mffAB{]N~m~.~N~m~mrN~~*~m~meA~oo~ 
¥1A'-*ffi~s{]7JA;filfi3Z9J~/~~fi~¥~-~ffi~s{JZ9J*o 
[0120J ;ttq:i, ¥~-fJ::'E1ti:1ifritifJlff ANtiJJr. oo J:tAfi s{]t~5Effft, bl:: Po$ tl°fffll91, @Ill 
12A R~~ ,12, *~ 0 fr:13:trfi~ ME 7JA r , N tiJ f§ ,~, 'EL tfdEi}J 1§ ,~,to/~ Z9J ft 1§ -~- , ;IE i)J f§ ,~, 'EL 
:tt3iJJ1f rPJ to3iJJ£e~, ~* ,:iEZ9J1§ -~-'EL:tt § t$~tJF o iJJftf8,~-'E1:ttZ9JfttJFi~, iJJft:zz~ 
~~JJ(~ffi~ifflffA~~~fis{]Z9J*~Gl.o 
[o 121 J fr:13:# ~ME7JA r , :imtt fr itifflff AN tiJ Jr-oo J: tAfi-¥ ~ff ft¥Jtf3~ ~·t1H~:1:tM~ tiJ 
it 7J< tm tlia ifll e Afilfi 3 iJJ , N tu~* ~m tlia me A a{] ~!I. $t1 ~ 0 t§t1 r ,e, * ff ft , EB r-¥ 
~1*ftPT12A EB fflf='WcB,-¥~ffft19fflf=tt,£f~s{]J!1Jo~t~s{]NtiJ1fAo ~IJ~, ,e, rtrffft~~ 
ifflffAN~Jf-009=1~frPTl2A~~*s{]N#,frN~7JA~$s{]Mocr,mffAN~Jf-OOq:t 
~frs{]*;N#~~ttfflf='~~Jr-oo,fil~fr~~nrITU**s{]ffi~N~o~ffl-¥~•*N 
~JJ(~ffi~ifflffA~,~~frifflffAN~Jf-ool:i&BN#,ifflffAN~Jf-ooPT!2AH~J!$ 
s{] ~ ffl f§ ,~, , M ITU t,£ ~ A iffl:St Ji. s{] ~::k: $ 0 

[o 122J :¥,Wu** , ll[AJ m r fr ~me AN tu* oo 1: a{]¥~ ff ft , ifflff AN tu -i& 4 Em 5E it-¥ 
~ ff ftxt ms{] ffi - i}J ft to/~ ffi -firB o tfl ff AN tiJ i& ½ ~ r it ffi - i}J ft ;fo /~ it ffi - fir 
.\"El --c(';.,-'---,'' +.k~rlf'---'--- § 
J==L, WflJE l,~32. rp~ § ,(!,, o 

[0 123] ,; q:t , ~ffi - i}Jft 19it 7J(tfu1liaifJlff AtAff 8/,J i}Jft , bl:: Po 79 5!E jJ fflta' $ 'ljz tlia 12A 
R.»ffttmtt~ 0 itffi-firB19tm-i&firB, br:tz□ 197J(tms{] * fir~J: ,~m~s{] q:i ,i:.,, 7J<tms{] q:i ,i:.,, 
~~~~!2AR.JJ(~~J:8{]~5E~B~offi-l91*~*-~BEBtt#Ain~ffl~~Mocfilff 
-i&I~:ww~, * $ m~MEWtlxt ~T-ft~~5E o 

[ o 124 J bl:: Po , llfAJ@. r fr it tfl ff AN tiJ Jr- oo J: 8/,J-¥ ~ ff ft , iffl ff}\_ N tiJ i& 4 Em 5E ~¥~ff 
*~~19ffli&s{]¥~ff*ofr~¥~ff*19ffli&s{]¥~•*s{]Mocr,tJ1ffAN~i&4a 
~~¥~ff*~G1.a{]reBm~,~re•m~m*~*~•*~m.a{]ffi-Z9J*~l~ffi-~ 
Bo ifflff AN tiJ i& 4 ~r ~ ffi-i}J ftto /~ it ffi-firB, ~ 5E it N tiJ 18 ,~, o fr it¥~ •ft T-
19 tm -i& a{]-¥~ •ft a{] 'tt oc r , tflff AN tu -i& ½ T-xt it-¥~ •ft filfi llfAJ !1Z o fr-®~ ME ,wu q:i , 
~N~m~q:i12Affi-Z9J*~ms{]MA;**~~ffi-Z9J~,12Affi-~~8{]1JA;**~~ffi-
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1iIB, itffi - * f;f-fil ep ~ it 7-KYill iliatfl ff Ai~~ 3 i}J ~ITT* t;f- 0 

[o 125J fr 1r m ftimM ~ rH~1t *lii k N *Llfj§ ,1~. z:Ja , rooi~Jrm 1mMxtN 1tt= s1,8 m~ ft 
* im JEN *Ll 11§ }~. sq 1f 1'! o 
[0126] fr -;ftppJf3~ ITT ~nw:1f:rt q:t 'UfAJG T fr~f}lff A.NfffU:~ 00 _txt § f;f-J}Jf3~N1tf:sq ,8 m 
~~.mffAN~w4~JE~J-K~ffl$mffAITTN~m~.~N~m~mrN~~*~ffl 
$mffA~~~§~rJJ~N#ffi~ITT1f:rtfilfr3M~~fr~§~rJJ~N#ffi~ITTM~o 
[ 0127] ~ q:t ' it § t;f- JjJ 13~ N 1tf: xt g sq J}J 13~ EB tt * A !At~ th5 ~ PJF 'tl m.fil fr wB~ * i)aJ ~ , * $ m ~ nw: 1Ytl x,t lit~ 1t p~ JE O fr~1'P ~ nw;jj Ar , N *H* -~- 'Eli tldE i}J {§-~-to/~ i}J fF {1§ ,~, , 
JE i}J {§,~,'Eli tr5 3M 1f IP] to 3M ii!e ~ , ~ * , JE i}J {§,~,'Eli tr5 § t~ * t;f- 0 M 1t {§,~,'Eli tti}J ·ft t;f­
iH, M1t*~EJit;K~ffliatJlff Af3~•1A1fsqz-01txtGo 
[0128] :¥1Ytl*i~, UfAJGrfrittJlffANfffLlFJf-ffi _tx,tit § t;f-rJJf3~N1tf:sq ,9. m~1t, tJlffA 
N~w4~k~§~rJJ~N#~GITTffi=M~~/~ffi=~BomffAN~w4~r~ffi 
=iJJ1tto/~itffi=1iIB, ~JEitNfffLl11§ ,~, o 

[ o 129 J ~ q:i , it ffi = iJJ ft 19 it ;K 1m$~ iatll ff A :tA fr sq iJJ ft , rt :qo 19 5£ n 1l ia, g; oz 1l 1a ~ 
RJJfE~ilia~ 0 itffi= 1iIB19fmw1iIB, bt :qo797j(~Sq7j({ir~_t ,Yill~sq q:t 'L' ,JJ(YillSq q:t 'L'' 
~~~M~R.7-K~~_tITT~k~B~◊ffi=M~~ffi=~BEBtt*AIA*tAs~~ffim.filfr 

wB~ w iJaJ ~ , * $ m ~ nw: ,wu xt lit~ 1t r~ 5E o fr - ®~ nw: ,wu q:i , it N *H* ,~. q:i ~ ffi = iJJ 1tt;f­
i,g sq% A**~ it ffi = M 1t , ~ ffi = *t;f- sq 1f A**~ it~= 1iIB , it ffi =* f;f-fil ep ~ it 
;J(y-fuffliatJlff Ai~~f$i}J~ITT *t;f- o 

[ o 130J m ~ i~ S)j sq~ , m ff AN *Ll w 4 f3~ llJ$ * m _t J£ f:E - 11P 1f :rt* im ;E it N *Ll 1* .~. , * 
$ -tw~ nw: 1Ytlxt .t1t~1t r~ ;E o 

[0 131] 303' mff AN fffUW 4 IP]~ 7j(iil11liamff A'ix.JEit N fffij {§ '~' 0 

[0 132] ~ q:t , ~ 7j(jill ilia mff A sq Jf£ $Well~ fr ;E. 51:' imM~~M ~ fr ;E. 51: 13~ .N fffij 
~7_K~ffl$mffAfr~7-K~ITT~~_tfilfr3Mo~7-K~ffl$mffAITTmffAN~ff~-~ 
T~N~m~*~M~frJE.51:,MW~~~7_K~ffl$mffAITT3M,~mffAN~ff~ 
BT it 7J(Yill ilia mff }~ , ffl TN fffij ~ 7j( ffu ilia mff A sq~ pJ til 1tf: 0 fr - ®~ ~ Wtl q:t ' ~ 7j( iw. 
ffl$mffA~'E1m~M.51:,~~M.51:EJ~mffAN~ff~~frJE.51:ffl~,~~M• 
51:EB~mffAN~filfrN~,~~M•51:~-79frJE•Jtm~MfJ,~~ffl~7_K~ffl$m 
ffA~•imMfrJE.51:fr7_K~ITT~~_tfilfr3M~~~ofr-®~~~q:i,~frJE•51:19 
75 IP] ~ 0 fr it 7j( ¥ill ilia m ff A 3 i}J ITT Mfi q:t ' it 7J( iill ilia tJlff A~tt:t1ir Tit 7j( ¥ill ITT jtg ~ _t 0 

[0133] fr-®~nw;,Wtl q:t, ~7j(jillfl1amff A EB IJ~ti~f»R1A~, ~~pJ ~ {~iif ~7j(jillflia 
mffAfrffl$7_K~~#ffi~~*ITT~~~~-ft~ff*◊~w,~7-K~ffl$mffAEB~B 

~¥ill1A~, JA W~mt~ti~ITTr~*Ll, f3~-fr11!*sqffi[E ~tftifrilia1:f*o~w, it;K1ili1lia 
mffAimM*~~~~~filfr~~.MW~~~ffl~7-K~ffl$mffAfilfrffl$~ITT~~~ * '* $ m ~ ~ 1Ytlx1r it7-K¥illiliatJlff Asq {A~ 7JA ~1t p~ ;E O fr-®~~ 1Ytl q:t , it l_Kjfujl 

$mffA~'E1m~•tt,imM~~-tt~-~JE~~ITT7flPJo 
[0134] fr-®~nw:flftlq:t, itJJ(YfililiatJlff Asq J1£$~Wcli~ilia•x, imMitilia.51: 
f3~ •~:i=.mx-tit ;J( 1ill sq 1ill~fil tnl1a o fr-®~~ ,wu q:i , ~ilia• 51: 'Eli tt* Jmti, 1mM * Jmti sq t~ 
z-0f3~•~:i=.mxt1wJisq ilia o ~*, fr it ilia• 51:~'Elitti~Jmtlsq-tt,x. r, ;K1m1l1atJ11mM ~ tfl1 
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~~M~1ttotl1J.E:~1t ,i:tf1mJktl1mFo~~ili*~JJJi1ixt1mmsq1l1a o 3~, it1l1a-'¥l5till PI~ IPl 
st 'EL tt t~ mrn to Ogt 71( □ , * $ m ~ mE flu xt .rlt ~ 1t r~ 5E o it 7J<. l!h 1l 1a tJL ff A sq tJL ff J-J~ tM ff ,m 
11]$~-y itN ftliJf§ ,@,*Et ftliJ it ilia. 7t, /.A n'oN ftliJ itJJ(fmiliatJLff AJA fr~ [P] sq $~iai}J ft 0 

[0135J !htr, itJktmrn1amff Asq1~1arJJ13~fr;f$iJJtll'f q=rexPI~ 1aMill PI~~JaiJJ, it 
*l!hffl~tflffAITTrn~~~fr;f$Mtt~q=rJaM~ffi,~*Mffl~mffA~11J$fr3MITTtt~ 
q=rJaMrn~~~,Mn'o~~~~l!hmJ:~ttITT~I*frffl~◊ 
[ 0136] fr - ;frp pJ 13~ sq~ mE7JA q=r , tflff AN ftliJ i& ½ fPJ ~ 7j( tm ilia tJLff A sq im f§ J¥L 7LRJE 
'' +kt!orlf--'--.c § 
i~12- rp~ IP,!!;, 0 

[ o 131J ,; q=r , rPJ it ±m f§ • 5t 'it.3E it N *Llf§ ,@, ill ep ~ ±mtt i?1 t¥ ±m f§ sq 1f :r:t * rPJ ~ 71( tm ilia 
tJL ff A'it.3Et~ ftlUf§ ,@, , N ftlUf§ ,@, sq 'it.3E£JJ□ K 1~ r,§'J ~~ o 
[ 0138] fr - ;frp pJ 13~ sq~ mE7JA q=r , tflff AN ftliJ i& ½ fP] ~ 7j( tm ilia tJLff A sq ~Y6 RJE it Et 
*Llf§ ,@,, ~ teit~ft6rPJ itJkl!hrniatJLff I~$½'£itN*Ll1§ ,@, o 

[ o 139J ,; q=r , it~ *6 PI~ -yg it* 1m m 1a tJL ff A sq ft~~ *6 , ill PI~ -yg ~PX,~ ft~ rJJ 13~ sq 
tt~~ft6, ::zls:$m~mEfluxt.t!:t~ftr~5Eo 
[ o 140 J 304 ._ 7]( M ilta m ff;~ =tt4'.1x: it N *Llf§ ,@, 0 

[0 141] fr - #PI 13~ ITT~ mE1f :r:t q=r , *~miliat!Lff A sq mff AN ftliJ ff imtlim f§. 7t ti4'.1x: it 
NftlUf§ ,@, o 
[0142] ;ltq=r, ittJLff ANftliJff ~ Ji T itJJ(l!h1l1atJLff A, fflTNftlUitJJ(;)tl;ffltatJLff Asq 
~ 1P1 tiHtf: o 

[0143] 305._ U[Aj@.fitNftlUf§ ,@,' JJ(tmiltat!Lff AtAfritNftliJf§ ,@,xt @.SqNftliJiJJ1t 0 

[ 0144] ;it q=r , ~ N ftliJ f§ ,@,xt $. sq N ftliJ i}J 11: ill ep ~mitt frt!Lff AN ftliJ !!f-ID _t ITT 1* 11: llfi§ 5E sq 
N *IJ i}J 1t , 'EL tt 3 iJJ N *IJ i}J ft to i}J ft N *IJ M 1t o 

[ 0145] fr - ;frp pJ 13~ sq ~ mfi, 7J A q=r , U[Aj@. T it Et ftliJ f§ ,@, , 7j( fm il ta tJ1 ff A sq tJL ff A Et ftliJ ff 
M itN *IJ f§ ,@, q=r ~ltX3Ei}J f§ ,@,to/~ i}J ft f§ ,@, o tJL ff AN *IJ ff~ r it3E i}J f§ ,@,to/~~ i}J 1t 
f§ ,@, N ftliJ ~ 7j( tm il ta tJL ff A , ill ep ~ t~ ftliJ it Jj( 1m il 15 tJL ff A tA fr~ i}J ft f§ ,@, xt@. sq i}J 1t 
+ /-;=;f;"-f:d:: IFci'' ,- --:.+. 1~ § ~* /.- :f0?--:.+. ,r01 El-,X.1!;(,,~ i~JE01J Ji=i ,D,m::1T JJ'570'J o 

[ o 146 J fr~**~ mE1f :r:t r , mi u: it N *Llf§ ,@,*-~it ~JJlili x-t it 71( tm m tam ff A sq N *11 , N 
*u sq~~$.~ r,§J 0 

[ o 141J fr - ® ~ mE wu q=r , fr~ 71( 1m ilia tJL ff At$ i}J ITT tl ti q=r , fr it 1J<. 1th il is tJL ff A ti tlJ!tl 
iU p. ~to/] ITT 'tl oc r , tflff AN ftliJ ffN ftl!Jit Jj( im iltamff A:i/1:ff ~ p. 11ito/J Fo @I iiJ )JR !E4H£ _t 0 

[0148] ;$fJU*i~, frimttitJJ(tmtltatJLff Asq$11ito/Jf½®ffit&11J!ijflj,f$i}J7JfP] sqfilr1ff¥fr 
p. fii to/] ITT 'tl oc r , tJL ff A Et ftliJ ff 73 ~ 7j( M ilia tflff A i&fl :iilr• !Et~ , bt ~□ , imtt~ti:J **. 
1! "AI Yi' :!:mt!" t~~JJ jz~-t! "~ ,8 ti~ •ti~ •t** i&I:iilr. !E!~ 0 tJLff AN ftliJ ff Et ftliJ 
~JJ(Mffl~tflffA~ffl~:i/1$K~*fr3M,Mrm:iil:ff~$~to/Jofr:iil:ff~$~to/JITTMoc 
r , tJL ff AN *U ff N *U ~ 71( tm ilia m ff;~ §1 iu JJR !Et 1£ 1: ~it* 1r ;f$ iJJ 0 

[ 0149 J 306 ._ tJL ff A Et ftliJ i& ½ fr it tJL ff AN ftliJ !ff-ID 1: ~ 7T> it 7j( M ffl 15 tJL ff A sq 3 filr fir Ji 
~3filrM~q=rITT~&-~,~3filr~fl~~3filrM~~~T~N~m~N~~*Mffl~m 
ff AFosqf:frf!toMft o 

[ 0150 J fr-;frp pJ 13~ ITT~ mfi.7J A q=r , tJLff AN ftliJ i& ½ ~Efx it JJ( tth iltatJL ff A ITT f:frfl f§ ,@, to 
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M~~ffmg*ITT:¥&-~omffAN~w4~r~~Img~~M~~ffmg*ITT:¥& 
-rm, fritifJLff ANfflLl!Jr-oo_tM1Fit1K1fui~faifJLff AB"J 3 ~u {tril03$iJJ111=:* B"J:¥&­
rm 0 

[ 0151] ,; * ' 1ir I 113 }~, ffl T &JI~ ~ 7j( 1m il re ifJL ff A fr it 1lli ~ _t ITT 1ir I , M 111=: 1A ff 113 }~, ffl 
r&~~*1fuffl~mffA~fr~ffITTM~o 
[0152] fr~t1P~lllli:7JAr, ifJLff ANfflLlW 4fmuJ$~S1 ~1Fit*1ili1l1amff AEl"J 3${irI 
to 3 lru M 111=: , :t~1A ~ ff El'J N *Ll & ~, },A nut~ r%'J N *Ll ~~ $ 0 
[ 0153] -'jg J xi _tj£~ lllli:7J AJft ff£ JJQ il f! B"J iR S)j , r oo*tf ?J\. -'jg M ,t-$ 7)\. xt _t 5£ ~ lllli:7JA 
mffitlS)j 0 

[0154] ~-$71\. ,mff ANff1LlW4~l{X it1K1fu1l1amff Al3"11irI 113 }~.lOi)J1t:tAff113 ,'E, * 
B"J :¥ &- rm o 
[ 0155] fr-# pJ 13'~ ITT~ lllli:7JA * , m.ff AN *Ll w ½ ~l{X it 7j( 1m ilia m ff Aili@ 13{] it1irI 
mg~~M~~ffmg*ITT:¥&-~o 
[ 0156] fr-# pJ 13'~ 13{] ~ lllli:7JA * ' ifJLff AN *Ll w ½~IN~* 1lli ilia ifJL ff)~ ITT~ Yij jg §I 13'1 
~~Img~~M~~ffmg*ITT:¥&-~o 
[ o 157] ~ = $ ?J\., ifJL ff At~ *Ll w ~ ~ r it 1ir I 113 ,'E, lO it M ft :J'A ff 113 ,'E, * 13"1 :¥ &- r_m , fr 
it:tJLff AN *Ll !ft-oo _t M 7F it 1K1fui~iaifJLff )~ 13{] 3 $ 1irI lo 3 $ i)J ft* Bf.J :¥ &- rw o 
[0 158] fr-ttfipJ 13'~ Bf.J ~ lllli:7JA * 'ifJLff AN *Ll w ½ ~ T ~1irI 113 ,'E, to~ i)J 111=::tAff 113 ,'E, * 
B"J :¥ &- r_m , fr it ifJL ff At~ *Ll !ft-oo Bf.J ~ JaJ :l:fu 00 _t M 7F it 1K im ilia m ff A B"J 3 lru 1ir I lo 3 lru 
Mft * Bf.J :¥&-rm o 
[0159J _tJ£J=iJr~PT mtt*1f~, PT ~*fflf:f:~tait%~* $ mITTPT m~lllli:Wu, frJlt~W 
--~;£0 

[0160] imtt2Js: $ if ~lllli: WH~fABI.J tt*1J~, frNfflLl 7j(;)fu pg Bf.J 7j(;)fuffl1amff AS1, M 7FiffL 
ffAN~!ft-OOo~@rfr~mffAN~!ft-oo_tITT•~.~k~~*1mm~mffAmffN~ 
~ITTN~mgo~~N~mg~*~*1fuffl~mffA,Mrm~~~~*1mm~mffAITTN 
~oimtt~mffAN~!ft-oo~~~1J~*W~~~~*1fuffl~mffAITTN~,mr%'JTN~ 
1K 1m1l1a mff A sf.J ~~ $ 0 
[ 0161] ili ~ , * ffl * $ m ~ JJfil WH~1~ Bf.J tt * 7J ~ z:, J§ , pJ ~ tJ-Jg ~ tJ!:l:fu N *Ll 7j( tm il 15 ifJL 
ff A ft i)J , ~JJl il re :tl'i 5E IX ±:git;)'§-~ ITT ~ :>1L ill 13'~ {l)j; ·~ tJ!~ i)J 7J<jfu ilia m ff A:¥ :tl'i 5E 1ir 11 , ~ 
Jfllffl~ it *1mtlramff A sf.J ffef * 0 

[ 0162] *$if~ lJlli: Wtl ili:t~fA 7 -;ftp 7j( 1mm1a iffLff A Bf.J N *Ll.~ fJE 0 

[ 0163] 00 5 ~ * $ if~ lJlli: iJH~ fA Bf.J - fqi 7J( 1lli il 15 ifJL ff A Bf.J N *Ll * fJE Bf.J ta ;fi;/ 7F ~ 00 , ~ m 
005, *fJE'§tJS: :tJLff ANff1LlW½501 ~&*rmm1aifJLff A5020 
[ o 164 J it ifJL ff AN *Ll w ½ 501 ffl r M 7F ifJL ff J~ N *Ll !ft- oo , it ifJL ff AN *Ll !ft- oo ffl r N *Ll * 
tm1lra:tJLff A502 o 
[ 0165] it ifJL ff AN *Ll W ½ 501 ili ffl T U[rij@ T fr it ifJL ff)~ N *Ll !ft-00 _t Bf.J •111=: , ~m 5E ~ 7j( 1m 
1l1am ff A Bf.J N ff1Ll113 ,'E, 0 

[ 0166] it ifJLff )~ N *Ll w ½ 501 if ffl TIP] it 7j( tmilie mff A 50 2 ~* i~ N ff1Ll113 ,'E, 0 

[0161J it1K1m1lramff Aso2m r:tt4titN*Ll113 ,'E. o 
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[0168] ~7J(MfliatJLff }\.502~ffl -yll[AJJ5Y.ritNf11Llf13 }~,, 1AffitNfJJLl{1§ }~.xt@.1'1"1Nf11LlZ9J 
fl=:o 
[ 0169] fffl ~ W. ~ S"J ~ : _t J£ ~ JJlg fJLl t~f~ ITT JJ( ftp, fl ie :fJl ff}\. ITT N *Ll ]UJE £J 7j( ftp, fl ie tJL ff A 
ITTNf11Ll1frt~JJ)g{JLJ~T~ ~tJJ,'i!/,, ~Jli,is:~JJil.tttiW m1frt~JJ)g{Jij, ~li!.~-l3}~;£0 
[ 0170] ;mtt* $ m' ~ JJlg fJLlt~ 1~ S"J tt: * 1f ~ , fr N *Ll 7j( M pg ITT 7j( 1th fl ¥am ff Ast , M 7F m 
ff AN *Ll * 00 0 ll[rij@. T fr it tJL ff }\.N *Ll * 00 _t S"J ~ fF , Jim 5E xt it Jj( ¥ill it re tJL ff Am ff 1~ *Ll 
stl'l"1N*Ll113 ,@, o~~itN*Ll113 ,@,a3E~1k1illil1etJLff A, !A m'.f :icnxxtit1k1illflretJLff Al'l"JN 
~o3mtl~:ifLffAN~!Jf.00~~~1f~~~~~~~JJ(Mffl~:ifLffAITTN~,~~TN~ 
7kMilretJLff Al'l"J ~~ $ 0 

[ 0171] 00 6 ~* $ m' ~ JJlg fJLlt~f~ S"J ~ ** 7j( M it ie tJL ff A S"J N *Ll 9&j[ ITT~ ttJ 7F ~ 00 , ~ m 
006, 9&1l/E1At: !!r-00 M1Ftl~60l ,Nf11Ll113 ,@,tiJlJ£m~60212J,R.a3Em~603o 
[0172] !Jf-00 li7Fm~601, fflr M1FtJLff ANfJJLl!Jf-00' ittJLff ANfJJLl!Jf-00 fflTNfJJLl7k1ill¥~ 
retJLff Ao 
[0 173] N *Ll {1§ ,@, tiJl J£m~60 2, ffl T ll[rij@. T fr ittJLff AN *Ll !Jr. 00 _t ITT ~ft , Jim 5E it 1k1illffl 
ietJLff Al'l"Jt~*Ll113 ,@, o 
[0114J a3Em~6o3, mr 1PJ it1k1illit1amff Aa3EitN*H13 ,1~,, 12), N*Ll~JJ(MftratJLff 
}\.o 

[0175] fr~trrl"iJf3~S"J~n-ili:1fA q:i, itNf11Ll113 ,@,EJl5Etl~602' fflr1Aff r J£11:~r,m: 
[ 017 6] ll[rij@. T fr~ ;ifL ff AN *Ll !Jr. 00 _t S"J ffl i)J ff ft , lim 5E ~ JJ( ¥ill fl iatJL ff A ITT N *Ll {1§ ,@, , 
itN f11Ll113 ,@, ffl TN *Llit JJ(M ilia m ff A~ ~'R itnrz-JJ ff ft 1§° 7F S"J 7f A:Jtt ff 3 i)J 0 

[ 0177] ll[rij@. T fr it tJL ff AN fJJiJ * 00 _t S"J -¥ ~ 11Xdt , Em 5E it 7j( ¥ill i~ ia m ff A ITT N fJJiJ {1§ ,@, , 
~N~m~fflrN~~JJ(Mffl~:ifLffA~OO~-¥~~~ffi7FITT7fA:ittff3M®/~~ff~ 
-¥~ff1tffi1F1'1"1M1t o 
[o 118] fr~** l"iJ f3~ ITT~ tiw:1f A q:i , itN *H13 }~. EmJ£m~6o 2, m r ll[rij m r fr itmff AN *Ll 
!Jf.00--1.ITTfflM~~,tiJl5E~fflMff~ITTfflM1f1PJ®fflM~~o~r~fflM1f1PJ®~fflM~ 
~,tiJl5E~N~m~.~N~m~fflrN~~JJ(Mffl~mffA~OO~fflM1flPJffi7FITT7flPJ 
;¥0 itnrz-JJ Re ~ 1§' 7F st Re ~ m1f 3 z-JJ o 
[ o 119 J fr~ lrr l"iJ f3~ st ~ n-ili: 1f A q:i , ~ tJL ff}\. N *Ll !Jr. 00 _t M 1F ~ it JJ( im fl ia tJL ff}\. 1'1"1 00 
f}F , ~ N *Ll {1§ ,@, tiJl 5E tl~60 2 , ffl r ll[rij@. r fr it tJL ff AN *Ll !Jr. 00 _t xtit 00 ,t;f- S"J tt!! i)Jff 1t , Em 
5E~tt!!Mff~~*~~OO~ITT-~~Io~r~OO~ITT-~~I®~OO~ITT~~~I,t0l 
J£it1~z-JJ1f 1PJ ;¥oit1~z-JJRe~ o 
[0180] fr~1rrl"iJf3~st ~J]lg1fA q:i, itN*H13 ,@,EmJ£m~602, m r~rit1~z-JJ1f 1PJ, 11mJ£ 
it 7j( ¥ill ilia tJL ff A S"J 3 iJ]1f [A] 0 ~ T itffli)J Re~ , Em 5E ~ 7j( i'tl! it re :f)lff A ITT 3 i)J Re~ 0 ~ T 
it:¥$ iJJ 1f [A] ;¥0 it:¥$ i)J Re~ , Em 5E itN *Ll {1§ ,@, 0 

[ 0181] fr~** pJ 13~ ITT~ n-tt! 1f A q:i , it N f11Ll113 ,@, Em 5E m~6 0 2 , ffl T ll[rij@. T fr it ;ifL ff AN *Ll * 00 _t S"J-¥ ~~ft , Em 5E it-¥~~ ftxt@. S"J ffi ~ M ft ;fO /~ffi ~1:trI O ~Tit ffi ~ M1t to/ 
~itffi~f:trI, Em5EitNf11Ll113 ,@, o 

[ 0182] fr~** pJ 13~ ITT~ n-ili:1f A q:i , itN f11Ll113 ,@, Em 5E m~60 2 , ffl-y ll[rij@. T fr it tJL ff AN *Ll 
!Jf.00--1.~~§~~~N#ITT~*ff~,tiJl5E~§~~~N#M@.ITTffi=M~®/~ffi=~ 
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JI o ~ r it~= i)J 1t 7FO /gJt it~= 1irJI , 11,m Ji it N fffLlfJ§ }~. o 
[ 0183] fr - ;ftp pJ l'!g st~ jjfil1f A q:t , it tJl ff AN *Ll Jf 00 _t H ;,r-~ it 7J<. ;)tpj~ ia tJl ff A fr it ¥ill 
~_t sq tEQ -rza 1irJI 7FO tEQ 3Zl1Z9.J 1t q:i sq~ d> - J_m , it Jf 00H;,r-fjt~601 ~ ffl r fr it tJl ff AN *Ll Jf 
oo_tH;,r-~*~ffl$:trlffA~§$~Jl~§$i9J~q:i~~d>-~,~§$~Jl~~§$i9J 
~~~r~N~m~N~~*~ffl$:trlffA~~~B~i9J~o 
[0184J fr-frf!PTl'!g~~1Jfil1f:r:t q:i, ~* w H;,r-tl~601~mr~!!'x it1J<.1illffl1ttJ1ff Asq 
~Jlm~~i9J~~frm~q:i~~d>-~o~T~~Jlffi~~~i9J~~frm~q:i~~d>­
~,1±~:iflffAN~Jfoo_tH;,r-~*~ffl$mffA~§~~~Jl~§$i9J~q:i~~d>-~o 
[o 185J fr-frf!PT l'!g sq~ 1Jfil1f :r:t q:i , it Jf oo H;,r-tjt~Go 1 ~ffl r:J'Afr r J£ 11:- r_m = 

[ o 186J ~!l'x it* 11P. iliatJl ff Ajg §1 ~ it 1irJI {1§ ,'E, to it i}J {t1A fr 11§ -~- q:i st~ &- r_m o 
[ o 181J ~*it*· jw, il 1a tJL ff A sq~ t,5 jg §I sq it 1ir JI 11§ ,'E, to it iJJ it 1A fr 11§ ,'E, q:i sq~ &-
r_m 0 

[0188] fr-frf!PTl'!gsq~1Jfil1f:r:tq=i, it:&~tjt~6o3, mr1Afrr J£11:-r_m = 

[ 0189] [A] it 7J<. ¥ill ilia m ff A~ im i1§. 7GR~ it N *Ll {1§ ,'E, 0 

[0190J 1AJ it1J(1tl!.1l1amff Asq~tr5:&~itN*Ll11§ .'E., L:J 1tit~tr51AJ it1J<.1mil1amff )'"ttt 
t&'' -b¼l¼.:11~ § 
/X.. ~J2_ [TJ~ J§ ,D, o 

[ 0191] ffej ~ iJl ~ sq ~ : _t ;£ ~ jjfil 1Jtl t~{A sq 7J( ~ilia tJl ff A sq N *Ll ~ JI fr N *Ll 7j( 1fil il 16 m 
ff A s1 , fSZ. L:J _t 5£ ~ JjJ l'!Mjt ~ sq :1M 7:1\. Jtl: fr* iJLl iJl ~ , ~ 13~ mZ ffl q=i , PT L:J itH@iw5 ~ ITiJ i~ _t;£ JjJ 
l'!g7J\.§GE8 ~[q_j sqr}Jl'lgffi±~¾,p)t, ep i~tJlff ANfffLlffsq pg $t~t1JiLl:5tn)t~[q_j sq]jJl'lgfjt~, L;J, 

ft, p)G L:), _t ti;£ sq ~ $ gJt w $ 7:1\. J}J l'lg O Yi :9r , _t ;£ ~ jjfil iJH)HA sq 7j( 1fil ffl ia tJl ff A~ N *Ll ~ JI 
~*~ffl~:iflffA~N~1f~~1Jfil~~r[qj-~~.~A~~~M~Wfil1f~~1Jfil~,~ 
~~~~;£0 

[ 0192] im M * $ if~ jjfil 1Jtl t~1A sq tt * 1f ~ , fr N *Ll 7j( 1fil pg sq 7j( 1fil ffl 16 m ff A S1 , H ;,r- tJl 
ffAN~Jfooo~illZrfr~mffAN~Jfoo_t~-~,~Ji~~*~ffl$mffAJtl:frN~ 
~~N~m~o~~N~m~:&~~*~ffl$mffA,MITofcn)t~~*~ffl$:trlffA~N 
~oimM~:iflffAN~Jfoo~~~1f~*W~~~~*~ffl$:trlffA~N~,m~7N~ 
1J<. 1m ilia m ff A sq~~$ 0 

[o 193] *$if~ 1Jfil iJLl ~ t~1A 7 - t1P mff AN *Ll i& ½ , 00 7 ~*$if~ Mff iYLl t~1A ~ - ;frfi tJl 
ff AN *Ll i& ½ ~ ~tiJ;,r- ,ii 00 o it:iflff J\.N *Ll i& ½ 100 PI L:J ~ : ~l'lg-¥tJl, f 1Ji ~ mfil, ~ ic*~ 
~lfil gJt ~ :i:t ~ mfil o 
[ o 194 J im ,m, , tJl ff At:£ *Ll i& ½ 7 o o 'Eli t!S ~ : - 1' gJt $1' >tb W ff 7 o 1 to -1' gJt $1' 1¥ 1ii ff 
7020 

[0195] ~Wff701 PT L:J 'ElitrS-'i"gJt$1'>tbWt~ ,ti,, rt tz□ 4t~ ,ti,>tbWff ,st~ ,ti,>tbWff~ o>tt 
Wff701 pJJ;l,*fflDSP (Digital Signal Processing,~*11§%>tbW) ,FPGA (Field­

Programmable Gate Array,JJil,:1:mPT~f~fli4:31Ll) ,PLA(Programmable Logic Array,pJ~fi 

jz ~ 14 :31Ll) q:t sq ~ &- ;frp E~ 1lt= % A*~ JJil, 0 >tt w ff 7 0 1 ill pJ L;J, 'Eli t!S :=t >tt w ff to t1J, >tt w ff ' :=t 
>tbWff~ ffl T X>JfrP~!Nlt~~r sq Jjc:l;@Jtl:ff >tbW~ >tbWff, ill'ffFCPU (Central Processing 

Uni t , q:i !k: >tt W ff) ; t,JJ, >tb W ff~ ffl r xt fr q~ :ifL ~ ~ r sq~ ;J;@Jtl: tf >tt l-' sq if£ r}J $r; >tt W ff o fr 
-®~1Jfil1Jtlq:t ,>tbWff701 pJL:},fr~n)G~GPU (Graphics Processing Unit, OO{~>tbl-'ff), 

17 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 289 of 377



CN 116197932 A 15/16 Yl 

GPU ffl r in J5r ~ ~ J# ?fr ffli ~ ~ ~ Bf.J pg ~ Bf.J 1g'. ~ :f P ~ tU o ~@~ME 1Jtl 9=1 , )ttJl ff 7 o 1 :i:E PT 121, 'EL 

tr-SAI (Artificial Intelligence, AI ~l'flD )ttl-'.ff, itAI)ttJlff ffl -y)ttJl~::kifJl~$ ;:J Bf.J 
it-~fF o 

[0196] 1¥1iiff702PT 121, 'El.t!~,t-~$1'-it•tJL PT ~1¥1iifr 3t, itit•tJL PT~1¥1iifr m:tPT 
121, ~ ~ F H ~ sf.J o 1¥ 1ii ff 7 o 2 :i:E PT 'EL t! ~ ilJffHJL 1¥ !IX 1¥ 1ii ff , 121, R. ~ F JJi ~ tt 1¥ 1* ff , tt ~□ ~ 1'-
~ $ ~ ~ffi: 1¥ 1ii i& ½, IAJ1¥1¥1Nti&½ oa~@~tfW:1Jtl q:i, 1¥1itft1029=1 sf.J~FH~Bf.Jit•tJL PT 
~ 1¥ 1ii fr 3t ffl r 1¥1ii ~ d> ~ 1'-it • ifflfiff , it~ d> ~ 1'-it •t!Lfi ff ffl r iEz)tt JI ff 7 o 1 ?Jr tA 
ff12J,~~*$~9=1n$~ME~m~~*~ffi~ifflffA~N~n$o 
[0197] a~@~ifw:1Jtl q:i, tJLff }~NtU-i& ½700:i:EPT :i&'El.t!~: 1Hl~l i&½ti D 703:fO~y~ 
1'-1r IE i& ½ o )ttJlff701,1¥1iiff702:fP1r !Ei& ½ti D 703:z:._fs]pJ 12l,ilU1,eJ,l~11§ %~t§~ o 
*1'-1r!Ei&½ AJl2J,imu,B,~ ,11§%~~~fi!!tJz--'=31r!E i& ½ti D 703t§~o Jl~:l:fu, 1r !Ei&½ 
'El.t!: !t*N~fi!%704, ~~J#705 ,:tf-ffiz~tii 1tt7o6, ~*N~fi!%707:fP~~7osq:i ~ ~&~lrfi o 
[0198] 1r !Ei& ½=ti D 703PTiEzffl ri~ I/0 (Input/Output, ffi),../ffi 1±1) t§::kBI.J ~y~,t-jr 
!Ei&½~tifU)ttJlff701 :fP1¥1iiff702o a~®~ME1Jtl q:t, )ttJl~701,1¥1*ff702:fOjr!Ei& ½ 
=ti □ 103iEz~fvZa[P] ~~J=t~~fi!4H1z_t = a~®;ttfth~tfw:1Jtl q:i, )ttJ1ff101,r¥1itB102to1r 
IE i& ½ =ti D 7 o 3 q:i Bf.J 1-f: ~ ~ 1'-~ rJ31'- PT 121, i=E-19:l Bf.J ~ J=, ~ ~ IF! tR _t ~ JJ!ili , *~ME 1lftl ~t J1t :::f 
JJQl2},p~~o 
[0199] !1*N~fi!!704fflrti4'.S(:fP'ii!tRF (Radio Frequency, !t*N) 11§ % , mtt~,p11l11§ % o!t 
*m ~ fi!t1 o4imtt ~ ~ 1* % ~ im 1* ixxJ ft 121, R. ;tt fmim 1* w ½mff im 1* 0 !t *N ~ fi!t1 o4i~ ~ 1* % tt 
~19~lii11§%3ttfftzJE, ~~ ,i~ti4'.S(fU~ ~~11§%$½~19~ 11§% o PT :i&Bf.J, !t*N~fi!!704'El. 
tJS: x~ * tJc, RF4'.S( 'ii ff, ~,t-~$1'-JJJCkff, i)aJ i~ ff, m~ ff,~ *11§ % ~JI ff, ffifrl¥tiij ~ J=, 
£_§_ ' ffl f=' ~ fu\. tl ~ ~ ~ ~ 0 

[0200] ~~)#705}=§-y~~UI (User Interface,fflf='~OO) ◊itUIPTl21,'E1.tJS00%,X:zls:,00 

,t}F ,f~*N&;ttTiff]BI.J{f~tii--@l- 0 3~~)#705~/Mrrl~~mat, ~~!Jf-705:i:EA~ *~ft~~ 
#F 7 0 5 Bf.J * 00 ~ * 00 _t n Bf.J frl:l! t~ {§%~I'!~ jJ O it fffEI! m {§ % pJ 121, 1t 79 N tu{§% ffi A~ )ttJI ff 
70lmff nJI o.rltat, ~~J#705:i:EAJl2J, ffl rtttff¾m£1ftJ'Jit1l:fP/~$£1fJ.mffi:, filft$x~t1l:fP/~ 
tx m :m: 0 

[0201] t~1~~£ii ftt706ffl r*~oo {l~t~*N O pJ :®Elf.J, :m~~g_§_ {tt706'El.t!ITTf IU§!I{~~:fO 
J§ IH~f~~ 0 im ';W , ITTf l[J~1~ ~ i&I at!Lff AN tu i& ½ Bf.J ITTf 00 ,t,lz, J§ I1~1~~ i&I i=EtJL ff A 
NtUi&½~woo o 

[ 0202J ~ *N ~ fi!t 7 o 7 PT 121, 'EL tJS~ £Jxl. :f Pt~ F ff o ~ £ Jxl. ffl r *~ ffl f=' & fiF :cl Bf.J JB ~ , # i~ 
JB1ffi'.$½~3/g~ {1§%ffiJ\.~)ttl-'ff70lmff)ttJI, ~~ffiA~M*N~fi!%70412l,~JJ!ili ift~im11§ o 

[0203J ~~708}=§ r 19t!Lff ANtUi& ½7009=1 sf.J *1'-£111ttmff1A~ o ~1J!708PT 121,~~ilIE 
~ ,1UJrE~, ~ljzt1.~im~PTfE~~ifuo 
[0204 J a~@~ ME 1Jtl q:i , t!Lff AN tU i& ½ 7 oo:i:E'El. tJS ~ ~ ,t-~ $ -i'1'½ ®ff 709 o ~ ~ 'i' ~ 
$ 'i'1'½ ®ff 7 09'El. t!fB :::f P~ r : JJD~& 1'½ ®ff 71 o, Wt !l!J f5d'½ ®ff 711 , ff jJ 11¥ ®ff 712, jt $ 
11¥ ®ff 713121, & =tiili:: 11¥ ®ff 714 0 

[02osJ no~-& 11¥ ®ff 71 o PT 121, :r& 11J!~ 121, t!Lff AN tU i& ½ 100 J£iL sf.J ~tJF * sf.J - ,t-~;J;jf-$ru _t 
Bf.J JJD~&:k /J\ o 
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[ 0206] Wt: !l!J {5( {t J@ff 711 pJ ~ ;f}l ff }\.N tu i& ½ 7 00 8"1 ;f}l ~-Ji IA] Ez $:ff i)J ffi & , Pt: !l!J {5( 1t J@ff 
711 pJ ~ ~ JJ□~l!I 1tJ@ff 710t,:J} jPJ 7Jdl mp xtrllff }\.N tUW: ½ 700 8"J 3DiflfF 0 

[0201J ffin1tJ@ff712PT~ i&Ifrmff At:£tUW: ½ 700811~U:iilfilfO/~ill17FM7o58"J T Fz! o 
i:13ffin1tJ@ff712i&llfrfJlff At:£tUW: ½ 7008"11JnU:iilmst, PT ~r&~Y!tlffl px,f;tJlB At:£tUW: ½ 
7 oo B"J ~ff{§% , EE !itlEI!. ff 7 o 1 :t!H@ ffi n 1t wff 712 *~ 81 ~ ff 1§ % mfr tr. ti-¥ iR JJIJ ~ ·~tt 
~1t O 3 ffin1tJ@ff712i&llfrill17F#'f 7058"JT ~st, EE !itlEI!.ff70lltHm mp x,f iffi'.7F#'f 70581 
ffijJ~{t, ~JJlilix,fUI:W, ffi _t Ei"J PT~1t·t1.t:£ 11tmfrt:£tU o 

[ 0208] 76 ~ 1t w ff 713 m T *~* tjtyt; ssi !!IO fr - ,t-~~WU q:i , titl-' ff 701 pJ ~ * 1/iS ~ ~ 
1tJ@ff713*~8"J*tlftssil!I, t:£tUilll1FM70581 illl1F;r,l!I o 
[ 0209 J =t~ili: 1t J@ff 114m r *~ m P ~ ma At:£ tu W: ½ 1 oo s"J IE w z rsJ 81 fle ~ o 
[ 021 OJ * ~]Ji ±:g!ttt :,f: A ff! pJ ~ lEt!. M , 00 7 q:i 7F ti::\ Ei"J ta fig 3f :::f fig JvG xtrll ff AN tu i& ½ 7 00 81 p~ 
5E, PT~ 'E11Isrt 00 7F!l!!$ ~!l!!&B"Jtii {Lt, ~*tiiir~®tii 11t, ~**ffl:::f jPJ El"Jtii {tf=;;ffJ Ito 
[0211] fr7FVU"f1.~~vuq:i, ~=t~{~ 7 -lrfiit•mPTiiff1i11t M 'vU~D'ELtJSit.:fJl;f-'fffB1 
ff~ff,--1.itit•m~ffPTEE!i!:lEI!.B~fr~~JvZ--1.:r£~~~q=is"J*~m~maAB"Jt:£~n 
it◊vtl~□, itit•tJlPTgff1*1t MPT~~,R gff{itff (Read-Only Memory ,ROM) ,J;f[:f}lff!itff 
{*ff (Random Access Memory,RAM) ,,Rgyt;ffi:(Compact Disc Read-Only Memory,CD­
ROM) ,1ilw,!fkffi:f076~17iSff1*i&½Wo 
[0212] fr7FVU'f1.~~vuq:i, ~t~{~ J -lrfiit•mfiffF&b~it•rJll~ff, itit•:tllfiff 
F &b ~it• ;fJlfiff 'EL ttf l~ ff 1~111?, , it fj ff 1~ til?Jff {it fr it •rll PT gff {it fr M q:i , :f}l ff At:£ tu 
BB"J!i!:lEI!.B~it•mPTgff~*Mg~~~ff~~.!i!:lEI!.B~fr~~ff~~,~ffl~ma 
AN~ff~fr--1.it*~ffi~mffAB"Jt:£~-Jf~o 
[ 0213] fr - ®~~vu q=l , * $if~~ vu ?friz:/; R El"J it. mt¥ ff pJ lt $~fr - ,t-;t}lff AN tu 
ff _t tA fr , ~*fr 1:tr r -,f-:1:fu }2'. 8"1 $ ,t. ;f}lff At:£ tu ff J: tAfr , x~ * , fr7J\. ~ i=E $ '1~:1:m ;~ ii 
imttimm~~K~E1"1$,t-maA:t:£~a--1.~q-y,*~fr$,t-~~1=:Limttimm~~K~B"J$ 
,t-mBA:t:£~ffPT~ffllvZ~~~~~o 
[ 0214 J * ~J;i ±:glt iMf im tt :,f: A ff! PT ~ lEt!. ffl~ ~ JJlili --1.it~ ifffi vu 8"1 ~$ ~ $ 7]\. W !JI PT~ imtt ~~ 11t 
*~JvZ,~PT~imtt~ff*ffi4ffl~B"J@#~JvZ,~~ffPT~ff~r-#it.mPTgff~ 
1t M q:i, --1.:r£t~flJ8"Jff1i11t MPT~~x ig;ff1i1ff, ~ffi:~ftffi:wo 
[021sJ --1.:r£1x79*$ ifs"JPT:i&~~wu, Jt:::f m ~r~tU*$if ,JLfr*$m8"1~1,foJJRmu 
z pg , J=ifr 1$ 8"1 {HPJ 1rt 23c w jPJ ~ ~ , eJ[fil w , :l:>J ~'EL~ fr*$ if 8"1 {~ t? m IE z pg o 
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~BAtt~~•I*~BAtt~~oo, ii :fll& Jd'¥~1J ~ oo m -t-t-E-;J,1J 7J<. 5itit 
,·t;tlL&A 

+ 
0 (i;J E -I- /4E iii'JLBAtk%1J ~oo J::.. 1¥Jti1t, ;tr,., BA .f'¥ 'ff;•] ii •1,AJ Jt. ii zJ<. 5it if ,:t;tJL 

_;-302 

a A.at -t'¥ 1t1J ft.~-

• ~&AttM~•~~*~~~~&A~*~tt~tt~ 
_;-303 

+ 
7j<.Jitifit¾BA~~kiiJ'¥t1J 1~ ,t 

_;-304 

! 
0 (;,J E -r- ii .f'¥'ft1J ft ,t, *~~~~BA~ff~ttMtt~~El¥Jtt~~~ 

_;-305 

! 
~BA&~~·~~~&Att~~~J::..I*~*~~~~&Al¥J~ij%I 
:fp ~ n;i ~1t 'fat £Y-.:rffi, ~~n~%•~~~ij~~~£-r-~tt~tt~tt 

_;-306 

~~ ii 7Jz ;:it rtit ~ a 1--...Jfi at 1-iiI :fP~ 1t 

401 :f}t~/--....izt.tt~tlr7 402 tJL ~ /--...~ -;j,1] ~ UI7 

0 0 0 
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CN115454107 A Path planning method for offshore inspection type AUV (Autonomous Underwater Vehicle) 

Applicants: UNIV HARBIN ENG 

Inventors: ZHANG HONGHAN,WANG YABO,U JUAN,LU JIAZHEN,YAN ZHEPING 

Classifications: 
IPC G05D1/06; 

CPC G05D1/0692 {CN); 

Priorities: CN202211100761A 2022-09--08 

Application: CN202211100761 A· 2022-09-08 

Publication: CN115454107A·2022-12-09 

Published as: CN 115454107 A;CN115454107B 

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 to solve 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, 
so that the path planning cannot be completed in an offshore environment with complex dynamic and relatively large 

obstacles. The method comprises the following steps: step 1, initializing a map space V, a random tree space T, an 

expansion step length L an AUV kinematics parameter and an adaptive sub-target point selection threshold k, and setting a 
sta1ting point xrand and an end point xgoal; step 2, obtaining a planned global path by using the parameter values initialized 

in the step 1 and adopting an RRT algorithm; and step 3, processing the planned global path obtained in the step 2 by 
adopting a DWA algorithm by taking the kinematics parameters of the AUV as constraints, so that the AUV inspection path 

meets the kinematics constraints and realizes dynamic obstacle avoidance at the same time. The method is used for 
performing path planning on the inspection AUV 
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1 . ~ ;frfiilijijjfilfft~AUVB'.J fit{H£:tJMt1J1f1t, ;ltt~{iEtE r J=ifr~n¥!~~ttl~Jg: 
ff #J~, :rJJ~t{,t:1:fuOO ~ fs]V, Pili:tfl1xf~ fs]T, Ju Jifftf:l ,AUV3Ei}J$~~, I§ :©:M~ § ti,8 

:i&!fXI~ f][k, i&Jl:@~a ,8Xrand, tt ,8Xgoal: 
ff #I=, l!J ffl ff #J~ :rJJ~a{t§ 81.J ~~ {ll*fflRRT.¥!~zijiJMt!J~f B"J ~ !aJ jj!4H£: 
pJritRRT.¥!7'.72)(Jtl:B"JRRT.¥!, ~~'§ti: 
1t ~, ±PX:Pilitfl~, ttHA5MltJL~iiftl5E*ff ,87'.7tt ,8~~PilitJl,8, N~ rm "±.mt,E Jijj!%1£: 
~ Fo , xt ffi "±-m B"J 11:l Ji jj!,1H_ifil ff I1Hi fft ~»!tl , ~ F "±-II ti B"J 11:l Ji jj!4t 1£ tiJ m fA:@,8 jlj tt ,8 

s"J1xt: 
~Fo, 1'Att ,8 ::ff ~a 1« 1x ~ttTI ,8 s"J :x TI ,81l~ ttiu :@~a ,8 , ~zij ~ ~~ JaJ jj!%1£, w~ ~ 

~ JaJ jj!%f£ _t s"J JC~ TI ,8 , ~zij iJMi!J~f s"J ~ JaJ jj!%f£ : 
ff #I-' ~AUV3Ei}J$~~Jgt"JJR, *fflDWA.1!xtff #t=~zijs'.JiJMt1J~fB"J ~JaJjj!%f£fil 

1T~ll, ~zijAUVjfilfftjj!%1£~:EJifii}J~~P- o 

2. i1z~tRl!JJ;J)jt lpfr~B"J ~ ;fqiJ5:#lj:jfilfft~AUVB"J jj!%1£:tJM:1GIJ1f1!, t~{iEtE r: pfr~ff #t= 
* 81.J l!J ffl ff #J~ :rJJ~a {,t§ B"J ~~ fll* ffl RRT. ¥!~ zij iJMi!J~f 81.J ~ JaJ jj!%1£, '§ti~ ~ ff #I: 

ff #t= ~, "±-m MI tJL~, ii"±-m s"J MitJL~ 1=j * ~ 1~ fll rt~, i1z ~ rt $xta *iiftl k*ff ,8 Jg 
lei -!en 07 -l:¥, d ·+ B f!l.. d +1--- 07 -l:¥, d "--1---,f!g_ d ITTJl-hh ,,,_ ( ·) +1--- 07 -l:¥, d "--1---,~i-!cn 07 -l:¥, d m11 +h ,,,_ ( • ·) 
l'JJ1 11J L.7K:1T "" Jd27,:e>~ "", ::t=f 7KT---r "" /~-~ "" , Jf,'.J :J/N,1T 1 ; =t=f 7K1T '"' /') l'JJ117L.7KT---r '"' Jf,'.J :Jl'\i1T 11 ; 

( • ) I) J 1;ir:::; ~ fz_ d l=l ..: i:;:. r'tl--r --++- d -.:liR 6 i!l.. d frft I, _§. ' ' "--I--, +t Ei'i, ' ' -td:: 13,g +t Ei'i, * JL ..:tt ,,, _ 1 +t 
1 , i'.:A Ji:!::'..~-~ "" JclR)Z!__ J:l'J 71 "" .'fJ::J (A.J -~ "" J:l'J 7':l'l"!. 7J liiJ /') 1/1-1 n,;::. 7J liiJ , 19: "" 1/1-1 /1:'<.!Y l---"---)ZC1T 11--l 

Ji~zij ~ 1'ffi B"J TI ,8 , j1J Im ffi F ± B"J jj!%f£ ~ ~ F ± El:J'i , ~ ¥9: ~ F± il:J'i !Jllj 11:l Jim JjJ , iii~ 
TI ,8nPAi!JMltJLtxt~rsJ: ~ffiF±B"Jjj!%1£:&±El:J'i!Jl!Jt,EJi~!J&: 

;it*, 4ij:1'TI ,8 '§ti: ~1' § 1JF*ff1JFic.1irt□~-i"MitfL*ff1JFic.1iI: 

?fr~§ 1i*ff1iic.{irtDPiliffl*fffJFic{ir:rJJ{1[Jgo: 
~ Fo ]~J€Jr "±.m MI m~ ii"±-m B"J MI tll~ 1=j * ~ I~ {1[ rt t1 , i1z i1iS rt tits* iiftl 5E * ff ,8 Jg MI 

-!en 07 -1:¥ d ·+ B f!l.. d +I-- I) J f!i?- d "--I--, 07 -1:¥ d m,1 I) I :,_u,---'-'-- f?'"ii-!cn -J,;T:-f-~ ,·ct1 rh 1:::::::: f!l.. d i;ir:::; .12;<1. l=l ..: i:;:. frft--++- d z,1 
'IJ U~1l Jl\\ ~le-~ '"' ~ ::t=f ~---- ,,\\ /~ ~11 '"' , 1/,~ ~ -==I fJU r')J1_/IJ Ulj/'\~ ::C. SJ,~-~ /l\\ JJt::1 

.. rAJ J:IX)U_ l=l~ Tl'''"~~ 

ft ,8 s"J 1f IAJ Jg =r,E Ji 1f IAJ fil ff f,E Ji : 
(ii) ~ :@,8i!J Ml:tfl*ff ,8 B"Jn IAJ Jgf,E Jin!AJ, ~ ~~t,E Jifftf:lfil1T11:l Ji~zij~-i'ffiJTB"J 

11 ,8 , jlj Imm F "±-B"J jj!%f£ ~ =& F "±-Il:J'i , ~ ¥9: ~ F± il:J'i !Jllj 11:l Jim JJJ , ii~ TI ,81JPAi!J MI tll 
;J;xf ~ l'sJ : ~ ffi F ± 81.J jj!%1£:& ± El:J'i !Jl!Jt,E Ji~ !J& : 
~ Fo ll!ffi"±-mMI:tfl~ii"±-ms'.J Mltll~ 1=j*~ l~{Jlrtt1, i1ziJi5 rt~ta * Eftl5E*ff ,87'.7Ml 

:tfl*ff~~~~~:~~:@~~Ml:tfl*ff~B'.J1f1AJJg~Ji1f1AJ,~~~$Ml:tfl~~~*~ 
Mltfl* ff ,8lle ~ ~ili::B"J TI ,8 jlj Mltfl*ff ,8 B"J n IAJ Jgf,E Jin IAJ filff f,E Ji; 

ff #I==, 11! J[:J'ft. ff ff #I=~ 1f.~~zij :@,8 i!J ft ,8 B"J ;J;xf : 
ff #I= - ,frMltJl;J;Xj~rsJ * Mtt,8::ff~af&1jz ~t:ZTI ,8 B"J:XTI,8H~txi!J:@~3,8, ~fij 

~ 'fk~ JaJ jj!t1£, ~ f§ ¾Pi~ .m5 jj!t1£_t 81.J JC~ TI ,8 , ~zij~ Pi JC~ TI ,8 Fo a"J ~ JaJ jj!%1£ ~P iJMt1J 
Pf 81.J ~ JaJ jj!%1£ o 

3 . :f-!R i1iS :i-,£ l!J ~ * 2 ?Jr~ 81.J ~ 1* i5: ~ jfil fft ~ A uv B"J Jr! 1£ iJM t1J nf! , t~ 1.iE fr r : pfr ~ ff #I= 
-*B1.J~"±-ms1.JMim~1=jffi-~m~~.mffl~~m*~5E*ff~7'.7MI:tfl*ff~~~~ 
S 1=11*~. 'n, , ~ 'V-P- /~ . 
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4 . ttz ffi tX lU ~ * 3 pfr it sq - ;pp Qr ¥:BJ: illi r@: ~ A UV sq ifiti£ j;~ tu 1f rt , tf 1iE fr r : p)T it iv 131 = 

-*ITT~~ffir~ITT•~~~r~m•*m•~•~•~.A~jg: 
.--v-. f--1--. ,fr l;l,\t /.7,.+z:: l'i"i! '-f :fl=l rh I) I -++-- d frf-t _,,. '--++-- d -'l--,ci:;::t d I) I _,,. '--++-- d ,:c;,1 "7 -l:¥ d frf-t I, J§L-j::;"t;'c;-t -'l--,-J;-z::: 
~ 7G ' 1'::tirtr1::r..1/1-1 lt-z J_j_/j'3:_: T ' !::A 71 "'' J:l'J X 71 "'' f'J ~; '" ' !::AX 71 "" ;:IC'J 71'( 11T "" J:l'J A£/_.} (P_J /':J j/1-J 

*7JfPJ, 11:i*lITTJle~~Hit1:i*IE%1£: 
~§,fr~*-~ITTmOOM~~fflN~~ffi~ITT~~.a~~~~~fil~§ITT~*-

1£:z:JsJ ITT Jle~a, :;ffa+rfflN~~Jle~ JJ!Ut/4:i~:xlJ&, JJ!Uffir~sqfi!:%1£F~11lffi: :;ffa_:kr~ 
rfflN~~ffi~~~*~~.~ffir~ITT-~~~r~mffio 

5 . ttz ffi tX lu ~ * 4 p)T it sq - ;ftp Qr ¥:BJ: illi r@: ~ A UV sq IE% 1£ j;~ t1J 7J rt ' tf 1iE fr T : p)T it iv 131 = 
-*ITTLl§$~mM~OO*~~~ffi~-:itrITTTf~~~~ITT1ffPJJg~*1ffPJfil~~*~' 
fr~iffltxt~rsJ~t~>lTf ,8~,m~ § 1JF*ff1JFicfirjg1ITT-=¥f ,8: 

i:;r:;: ,___p. R +- "' -J:¥ +- '::1 {___L 4-, 1 M -++-- 6 4-, R +- "' -J:¥ r+--. mfr M -++-- 6 t! p I) 1 i,-1!... 6 fk 4-, "' -J:¥ 6 +z:: l'i"i! r+--. m J& R JJ:t1'71'(11·--r1:t1'1-u }1_/':J J:l'J 71 ,.,,/':JR l(;t)\71'(1('-t""AJ!!AJ:l'J 71,,,,, !::A-"-"" l--/':J71'(11·--r,,.,n-ltt-z7': 

mrr B+ \tit..:&. 4-, _/ " -+-1--- d frf-t -+-1--- d B B+ * lrl, R=f i:'~ d fk 4-, "' -l:¥ d n-c+ tu,, -+-1--- d ,Jp ----;r:: A \tit..:&. 4-, _/ " -+-1--- d YR )J fJX..l&-/~X 7"J J\\\(:l'J l"J ,,\,; ,~J ~ 1I,1xm....---. J\\'\, r""/~~'Tl.1n,l--f'J JJ-U Tl ,ll\\"1~/1'z;;flx)&_/~X Tl/\\\ 0 

6 . ttz ffi tX lU ~ * 5 pfr it sq - ;pp Qr ¥:BJ: illi r& ~ A UV sq if-& 1£ j;~ tu 1f rt , tf 1iE fr r : p)T it iv 131 = 
-*ITT:ffLl~~~~iffl*ff~ITT1ffPJJg~*1ffPJ,~Ll§$~mM~OO*~~iffl*ff~ffi 
~ .Qr 8"1 Tf ,8 iu ~tHJl* ff ,8 8"17J fPJ jg:J'{i *7J fPJ fil1r11:i~Bi , fr ~tJl1xf ~fa]* ~t:Z>l Tf ,8 Bi 
m~~m*ff~fil~~fil~~~~~ffiITTTf~: 

J:iJTit~iffl*ff1JFicfirtJFic1JZ~Iu~1~f1f.ITTTf ,8imttLl r1frt:a1i: § Ll~tJL,8 ftJgt/4:i 
m! ,811:i m!:x Jl!J: Bi , i~ Tf ,8 n Ei"J ~ iffl* ff 1JFic fir~* jJQ- , § Tf ,8 n Ei"J ~ iffl* ff tJF ii='. fir ITT ffi_:k 
.=+=.~ 'fl./M- - I'm 1-.!iB+ ili I) I re1r!:n d ft 4-, "'-l:¥ d n-c+ ,U,,-++-- d ,(P, ----;r: A \tit ..:l±: 4-, _/" -+-1--- d 
J J:11{1x.%-)l)Gn1=1 .. 'J ,-rr1::Al-'JJ11lt.i,.,, l--/':J7i'(t--r,,,,1-1'JJJ--u71,..,1if,,.1"-z:,;-flx.)&/':JX71,,.,; 

J:iJTit Tf ,8njg Ll ~ if!l ,8 ft Jgt/4:i m! ,8 t/4:i m!:x IJ&~ , t~iz1Jg >l Tf ,8 s"J Tf ,8 o 
7. ~ ffi tXlU ~ *6 J:ifrit sf.J- fqiQr ¥:BJ:illir& ~AUV 8"1 IE%1£:t~tU1f 1t, tf 1iE fr r : J:ifrit iv lJI = 

- * ITT ¾ ~ ~ 1aJ IE% 1£ _t Ei"J JC~ Tf ,8 , ~ 1i ¾ Pi JC~ Tf ,8 §ITT~ 1aJ IE% 1£ t!P :t~ tu ff Ei"J ~ Ja.j IE% 
1£, A~jg: 
~~~~~~r-~Tf~~~m•r&~.~*~~~~m•~r&~r-~Tf~~~~ 

ITT~~~~~~m•.~~r@:~~~~~~~~mffiITTTf~.¾~~Tl~~~~~*OOITT 
JC~ Tf ,8 , ~ 1i ¾ Pi JC~ Tf ,8 J§ Ei"J ~ Ja.j IE% 1£ t!P ;I;~ tu :tzf ITT~ Ja.j IE%1£ o 

8 . ~ ffi tX lU ~ * 7 p)Tit sq - fqi Qr ¥:BJ:illi :rtt ~AUV 8"1 R% 1£ j;~ tu 1f rt , tf 1iE fr r : p)Tit iv lJI -
* ITT Ll AUV ~ i)J $~~ Jg tf.J ** ffl DWA. rt xtff lJt= ~1i 8"1 ;!;~tu :tzf 8"1 ~ Ja.j IE%1£fil tr~ f_l , ~ 

1iAUV illir@:IE%1£~fYtfii)J ;&~~-, ~t!S Ll r ff 131: 
ivg--,~ff-=-~fflITT¾~JC~Tf~§ITT~Ja.j-~_tITT-=¥f~filfiM~.afflM 

1$ § Ei"J ~ Ja.j IE%1£ : 
ff lJl- =, ~ ~~M1$ §B"J ~Ja.jIE%1£filfiilli:r&, :ff ~frAJa.jfflHlVJ,ffi, JJ!Ll Ll § $ AUVfir_'i'..jg 

~ ,8 , £ ffitftAriv lJJ-Ju -1JHi :mffi:t~tu § 8"1 AUV illi r@:IE% 1£ 0 

9 . * ffi tX lU ~ *8 p)T it sq - fqi Qr ¥:BJ:illi :rtt ~A UV 8"1 IE%1£ ;I;~ tu 1f rt , tf 1iE fr r : p)Tit ff lJI -
-*ITT~ff-=-afflITT¾~JC~Tf~J§ITT~laJ-~~ITTTf~fil~fil~,afflM~§ITT~ 
Ja.j R%1£ , ~ tr1i Ll riv lJI : 

SL N-'i'.. fJJ~a-=f § f}F,8 'i,f.dpath_dis~dpath_disITT bl:f][b: 
;1t *, dpath_disjg § mJ!-EQ,8 ¥B~~Ja.jIE%1£iU~-=f § ifJF ,8 8"1 Jle ~ , deuc_dis :;lg§ $~,8 iu~ 

-=f § 1JF,8ITT©c~fte~: 
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S2, 3b/J,rl~ffikStf=E~Ja.jlE1H£_tg1$f" § fJF}~ ,H~b~r,~11-Lk~i~f" § fJF,8; 311:l 
m! ~tt ,8 st , ~P {t bl: m 1n /J, r ,~ 11-L, 11M~-~ ffl tt ,81t Jgf" § t;r- ,8 ; 

S3 'f=EiLlizs:f" § tJF ,8 z:,J§, 12A 3 mr 1irllntm,8 :mffi1Aff Sl , :itH:f r {]\ i)J~$}L.i2l~J%!tLl 0 
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11#~~ 
[ ooo 1 J * bt ~J:H& R. § ± 1J<. T :Im ff~ AUV81 fi!4H£ iJJJtlJ ~Jl[±}l!t , t~ JJIJ ~ R. ~ #ili: iilj:ifil r& ~AUV 81 
fi!%1£iJJJtlJ1-fr! 0 

.::lt.s§!.-1:±--,1,i 
F':I ffl. rx,1, 

[0002] § ±7JCf ~Jtff~ (Autonomous Underwater Vehicle ,AUV) ft7J<. T1~*)[ ,j:fu%WJ~, 
~ YPlU '&f ~~~@!±}lit~~ _m ~ 81 :I:-& {fr , rm§ ±fi!%1£iJJJtlJ~AUV8{] t~ ,t,, tt:;;f:z ~ , Jt !R: IE~ AUV=tA 
ffff*ITT~$~~~ttoili:~~mT~rHft*;~~,Aimm~l2J,R.:JIDtffITT~OO~~ 
AUV 8f.J :Im ff 'tl 0t:3t 1ij tR: Jt ~ * , t§ illZ 81 xt fi!ctH£ tJJJ ilJ ITT'~~ tt ~ * ili I!~ o 
[0003] § lru'~~:J'ti~~tJLtxf•rt (Rapid-exploration Random Tree, RRT) fffi'.1rzfflrM 
!R: fi!%1£tJMJGIJ i'ciJ ~, {B ~RRT.r!Hft :J'ti ~ lg § tt, fi!it1£JC* & ~ , fi!%1£ ~ ~ ~~~ i'ciJ ~, ± ~ 8f.J 
r:&Jtl: 7f ~ ~:ti JJQ. it ITT~~ tLfo t~ ~ 81 fi!it1£ PT ff tt o ±i JJQ. rt~ ~ tt ITT r1j(:Jtl: ~ ~IJ pjz ~ ft 
« ~rt&Jtl:RRT •rt 81 Ro boCup:fJL~ AZ91 ~ fi!%1£ iJJJ ::M » q=r f~ t±:18f.J fr :J'ti ~PJI' N l2J, ~ IE ffl$;i& :tt 
§ f}F,8, *ttITT Jt1m,e: IJlLl±i;JQ 51 jJ71\. ;ftJt1ffio~ § f}F ,8, Pl st{iffllf%1£i'.~H*m@'rlj,R_i}J~ 
1i ~ *mi fr!2MR i}J ~ :ilHI i'ciJ ~oft t~ ~ fi!%1£ PT ff tt 1-f ffi 81 t&Jtl: ~ :¥ ~ 137 fr«~ r r1j(:Jtl:RRT. it 
ITT~AmAAm~~»q=r~tBITT~~~~~a~~~Z9)$~*'Mm~~~lj,~~~~~~ 
ITTPTffttl2J,R.~m~~ITT~fflo~~~t±:IITT.$Hfr*•*ffl*,~mfflrili:~~mHfr 
~*i}J~~tl~~81fi!%1£J:JJJ::!GIJ fci] ~ o i}J~'& □ i! (Dynamic Window Approach ,DWA) ~~#fr 
~ J:J\!::M 81 •rt,~ ttHYis AUV 3 lruSt ~Ll 81 ~~, !;~ $~m l2J, R.AUV § ~·ti.~~ , ~~ T ~ st ~LlAUV81 
-ti.~~ ~ ~ t±:1 ~ * ~lj :t1 ,g-A UV~ i}J $ ~~ * 81 $Am Oz Fot!R t)~H/-¥ 111- Bl§ ~xt ~'1' $Am 811ij71\.;1& ~ 
t±:1 A$ $Am q=r 1ij 7)\.~ ~~~$Am 81 ~i}J ~ ~1t Jg AUVT ~ st ~Ll 81 ~Z9)~~ 0 t-¥ 111- Bl§~~~§ 
~~ffl*,~~~~ffl*Jj,}J?__~'3tffl*-$*~p)Go~q=rffi~~ffl*79~ffl~§~~ffl* 
c1:r1,~ 2--,,6..pr::;~"EIA-'l--,J,J ~----'--L.,[+'----'-'".!iliR'+EI' /,---.::1::.z:;:.-:mz11R*,:;§Mn _fil-;';-/a-pr::;~c1:r1,'-/,EIAcl:r!,~ .!iliFEJC 
ft1!;,{r,"D, 3z::±J.):t:'. ~1v,JJ n ~ -==J l'JU 1/~~~MiL.Z}'JfL1T ...lccl.±.Jt'.'!JC~l'Epfl""<:f-f;/J, rodTJ.):t:'. ~ ~J211v,JJ ft1!;,{r,"D, Mi/X 

1ij*:t-JAA1r~&~'~1ij*~~ o{B~DWA.i!{x~txt'& D */J,ITTm!E pg ITT~i3'.~~f~Ji,-¥fii, 
J:ifr l2J, ft~® juJ\ ~ raJ pg 1$JJJJ tu fi!%1£ , tR: JJi pfr A JaJ $ ~ /J\ 111 , ~~fr ~JU t1* 81 ~~~st 3c 
i!jc;pjzfi!it1£J:Jh!JGIJ 0 

£l3j)pg~ 

[ 0004 J * bt ~ § ITT~ Jg T ~~ !R: JJJl ~ 81 ili:~ifil r&AUV81 fi!%1£ 1:Jh!::!GIJ 7'Jrt~ H fr it. 3f f~ * , 
t& JJi ~fr A JaJ $ ~ /J\ 111 rm~~ 81 xit fr Hfr ~ *iJJ ~ 1=i ti* r• 11~ w 81 ili: ~ ~ mjc; P¼ fi!%1£ iJJJ 
::!GIJITT i'ciJ ~, rmt~t±:1 T ~wili:~ifilr&~AUV81fi!%1£J:Jh!iU7'Ji! 0 

[ 0005] ~ trfi ili: t'ilj: ifil :r& MA UV 81 fi!% 1£ J;J\! JGIJ 7'Jrt A~ Ml¥ Jg : 
[ooo6J w~i~ ,intzt1,r.:1:-&~~raJv, ~mtxf~!'aJT ,=tti~wtf:LAuv~iJJ$~~, § mmz-=r § 
+- s .-:±. lfTT 'm 1--.sk 'fl. w .=l:;::J-hb. S 0.it S 
1;,F,"' ~ ~ [WGn.EL ' 1'..,x....EL!t,c! jsr::J "'' xrand ' -"- "'' X goa 1 ; 

[ 0007] w ~t=' 7fLl m w ~i~ in~t 1,t.Fo 81 ~~ m*fflRRT •Yt~Hij tJMJGIJ !zf 81 ~ Ja.j fi!%1£; 
[0008] J:i!r~RRT.i!:t-Jt&Jtl:81RRT.i!, Jl~"ELtt: 

5 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 301 of 377



CN 115454107 A 2;5 vr 

[ 0010] ~ J§ ' xt ffi ± P>G BI.J Jfi M fi!! 1£ Jtt 1T 111 :mt :r& ilJW , ~ ,F ± 111 :mt BI.J Jfi nU! 1£ ;tig P>G M ~ ,8 JU 
ti ,8 al.J txf ; 
[ 0011] El i= I l f'¾. r:'i .::U:-hb. lt 'Iv ==:I -1::-+-c--++- r:'i rrf.--r /"--++- r:'i ""' Z:.-C:: t-R Z(I .c!:;::i -hb. r:'i ,ft: jS - 5l..- A E'. Pk /.7.,. ili 

JJX;p, IY\-c:,,. ,,.,J, ';l,l=J ti\.{A-:r'JXi Tl ,.,,1:nX Tl ,,.,--'=L-'±.'lXi~~~';l,l=J "", '17'C 1v 7F. :±.J"'J.u:t:r1.i ,t-':t 

*Pi~ JaJ fi!!1£ _t al.J JC~ 71 ,8 , ~ 1i t_m tU Pf al.J ~ JaJ fi!:!1£ ; 
[ oo 12J iv IJt - , Ll Auv :iE i)J $~~jg t"J * , * J=§Dw A• rt xt iv IJt = ~ 1i BI.J t_mt1J Pf BI.J ~ JaJ fi!! 
1£mff ktl!t!., ~1iAUV:iliii'&fi!!1£~JJi1ii)J0:iJl¥p. o 

[ oo 13 J * 1t ~ al.J ~ -1hl. 5<X * jg : 
[0014J *1t~:t~ili 7 -;ppey:Jtl:al.JRRr•rt, ;ttq=i~tttt;r,ic:£faJ:t1:iM*~, ep~&,t-11 ,81& 
JI § flF** Ll JJz.. ~tJL** M ,t.t;f,ic {ir : ~ 71c ±P>G - ,t.~tJL~, i3 ~tf1~/j\ r ,~ {ast ;i& tl § 
~~~jg*:tf71~,~*~M~~~71~B1.J§~**~fil&~~filjg~~,3~m~*r 
~ffi~fr*:tf:£~mff~m**·~*~M~~~71~B1.J~m**~fil&~-;~J§fr~ 
ffl§~~~jg*:tf~mff~M~,~71~BI.J;i&*~*~§~**~fil~~~filjg~~BI.J71 
,8 , 3 st ft ffl ~tJL 71,8 mff :t1:i ~st , ~ 71,8 BI.J ;i&*JJ!U * Pi ~tJL*:tft;r,ic 1irJU :rt:1~ ffial.J 71,8 o 

2J: m BI.J RRT • r!~ d> 7 3c ~~ fi!! 1£ BI.J t1:i M , )]Q -~45( §'I'x~l!i ; ~ J§ 1A ff&% 1£~ m,~*mi , fr tii:lE=Ili :r& 
~BI.Jtt~q=i~M~BI.J:r&~~~~~~~BI.J~*'~~M~~$~ttl~~BI.J~~,m~M~ 
BI.J ~~-r~, ,~ d> 7 AUV1t± tii:lE=Ili BI.J ~$ o * 1z ~ frft P>G tYt!tU~ JaJ fi!%1£ J§ , JA~ ,8 @l ~JJr~ti ,8 
~~~ }aj fi!%1£Eil.J JC~ 71,8 * Pi , 1~ ~ fi!!1£ BI.J f 't~-r~, 1i* 1z ~ 1~ tB Eil.JRRT.r! EJDWA m Ll £Pf 
BI.Jtaif, M rmmff AUVfi!!1£tJt!t1J 0 

[ 0015] * 1z ~ ~~ 2J: m RRT. r! £JD WA.¥! il:II if.¥! , tYi! tu l±\ - 9k t+-&r :IE i)J $ t"J * BI.J fi!! 1£ , 
~ st ~;£Ji', 7 xt* ~o i)J 0P. 11ittl BI.J 5Jl¥p. JJJ f3g , 5%1Z *Hx ~ ffl r&mRRT • r! tJt!tU BI.J fi!!1£ ~t1 if AUV 
BI.J:iEM$t/,J* (J:i] I~P¥02J:mRRT.¥!3cr!xt*~Oi)J0pi11ittJiMpi BI.J (J:i] ~, Ll 1Jz..DWA.r!~f3glu 
ffl :1:11100 ~ JaJ11~L'E,Jtl:1r fi!!1£tJt!t1J ~ iJ: BI.J t1t JJJ pfr AJaJ $f1t/J\{_a BI.J i&Jcpfr o * 1z ~ 1~ tB BI.J § ~mz ~ 
§ 1lF,8J&ltX*~' 1~~ JDWA.rtmttpi11ittJStE1f.Jfj-g !t' 1W JtP5AJaJ$fil;J\f_a(J:i] ~Ell.JR 
±;*1t~mtBm~~*~frM~~~tt~q=itB~~**~$~ttJ~~~~mffM~~, 
Ll3~&Jljg~~~fflr&mRITT•$mffi~~l±\-9k~Jajmff~~M~,~J§Llffi~~BI.J 
Ji!!1£jg~11tllmffi1JtArDWA.1! ,1ifi!!1£tYt!tU·~~t~~~t1t/J\f_a, JA rm ftP>GfrfFfrJl[*iJJ01=i~ 
*p• 11itti B1.J :ililHl:vF mal.J fi!!1£tYt!tU 0 

~f1 ~ i~ a.Ji 
[0016] 001jg*1z~ ,B,mEfiOO; 
[0011J 002jgfi!1H£~ijK*~7F~OO; 
[oornJ 00 3jg*pi JC~71,8JF~00: 
[0019] 004jg§~@~§t;r,,8m*JF~OO; 
[0020J 00 5 jg mtYt!tU*~~ * 00 o 

~ .p_j_qt Mff jj"~ 

[ 0021] Jl W ~ ffti!7J rt;- : ~o 00 1 p)r 7F , * ~ ffti!7J rt;- ;ppjli lHJ::ilii :r& MA UV BI.J Ji!!1£ tYt!tU 1f r! A 
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1,,1s: uJ¥J9 : 
[0022] ivgl~, fJJtzt1t:rt!1[!] ~ fs]V, ~,j:Jl;j;xf~ fs]T, Jii~ivtf:LAUV;iE~}J~~Ji, I§ ~M-=f § 
+- d ~& lfTT 'm /,sk 'fl.~ ±n -hb. d i:k d 
111)\ ,_,,JL!e~ [~-J lEL 'l:x.J,si.Jt~;,q::J ,.,.Xrand' --::. "'' Xgoal; 

[ 0023 J iv g1 =, %:fflRRT ~¥~ tLl ffl iv #I~ fJJtzt 1,t !§at~~ 11-r.1:ifc~ i~tLl!lf Elt ~ Ja.j lt1t1£: 
[0024] ivgi=~ ,:qo[!]4}1}rJF '±PX~if}l~ '~~±PXElt~m~ '=3*~1~11-f.H:$1 'rLHJ,sbl::$'1~~ 
EE -c#. ,->---,. w -l:¥ S 4-. fcfj f.n w -l:¥ S ~-r 8 f'R S -++- w -l:¥ S 4-. i:k S l]IJI ++. 1- ( • ) -++- w -l:¥ S 4-. fcfj f.n w -l:¥ 
7K 1-lJ'EI JE71':1T "" f'.l l'Jt!'IJ t..71':TT '"' XC-71::>-::. "" , ~71':1T, "' /'./--::. "" , .~ "JA 1T 1 ; ~71':1T "" /'.I l'JU 11JL.71': TT 

[0026] ( ·) -++- w -l:¥ r:1:i" 4-.i:k S ffi[I I) I J;Jr=; ~ i:k S 1=1 ~i:;. ftf-t-++- r:1:i" El=! 6 f!J.._ r:1:i" ftf-t 1-,- _§_.* 6 4-.+--c 6'i! * 6 
1 "~~'TJ n\, /~ ..-::.. .in, !J"~ ~ .U:~ ~ ---~ Jl\\ J:IRXLll~ Tl .in, ,¥Jj IA.J -~ .,~,-. ll'J AlI!./.J 1P.J /~ :1'1-1 IP<:-/.J IJ::t__J , 

W ~~:J',fi m!ivtf::ittff 1 :J',fi m! YE1~ ~1'"ffi l'l{_J 71 ,f2, , Jltst !#Ll WT ffi F± at /J!%1£~ ~ F ± :Pl:ti, ~¥9: ~ 
F±:Pl:ti!J!LllE~PXJJJ, ~~~TJ,f2,JJ~AiLl~ifJl1kt~l'sJ: ~ffiF"±E1{J/J!%1£R±:Pl:ti!J!Llt,1:im!~IJ&: 
[ 0027] ~ !§ 11! ffi ±PX~ m~ ~~±PX sq~ if}l~ '=3 * ~ I~ 11-f. bl:: ti ' rLH@ bl:: $1 ~~ ~ ,f!Jfl ;E * ff ,f2, 
4-. r1fi f.n w -l:¥ S -~ s f:k S -++- p I f:k S 4-. w -l:¥ S mr1 p 1 :-.u. _i.L. 17~fi f.n -b+ 7'( l'cil rh 1==:: f:k S J;Jr=; _k;<l_ 1=1 ~ i:;. ftf-t-++­
/'.I l'JUIIJ t..71':1'---r , ... ;f(eJE--::. ,,,, : ~ i:::A--::. "'' /'.171':1'---r '"' , ;,,~ i:::A -==J I'm l'm.1111,1:,,j __::r::. s_J, --'----J --::. ,.,..1r1=- F'il JJX)lJ__J:J'J 71 

,f2, f Ll ~t ,f2, 1'11,_J 1J fPJ J91,1:i ~ 1J fPJ :itt ff 1,1:i m! : 
[002sJ ;tt q:i , ~1'" 71 ,f2, '§tJS: ~ 1'" § 11F%:tt11Fii:Airto ~ -i'~iffl%:ttifJFic1iI: 
[0029J J=ifrit § 1JF%:#11Fic1irto~:tfl%:1¥:rJFic1ir:tJJ11-f.J9o: 
[0030J fr!PLlWlffiF"=tl'lf,_J Jt!1£~~F±:Pl:ti%:ffl/J!%1£~~**~, :qo002J=iJrJFJl14:J9: 
[0031] * * +.--- J;Jl,t /.7,.+--c 6'i! ftf-t '"1+1=1 rh p I -++- d ftf-t _,..,_-++- d 4-, .c!:;::l d p I ,O-++- d 4'[1 "1-l:¥ d MI, _ _§_.* 

J=l 7u ,1Iirtt1:r..:11-1tt-<:ll~:l1- 11'3::1' ~ Tl n,,J:l~X Tl,~,,/~~/\\\' ~x Tl .n-.,.:t:~~'1T.in,J:l'\_J7':~/.J 

fPJ J91,1:i m! 1J fPJ , 1,1:i m! 11'1!,_J Jle ~ YE 1~ 1,1:i m! /J!! 1£ : 
[0032] ~!§ 'ft11:l m!/J!!1£E1{JpijflJ!UM1$ l±\fmi@:'!i~ife ~ at MN' YE1~~f Ji~4o/J1=j M1$f§l'l{_J},f:i 
m!/J!i 1£ z. fsJ l'l{J Re~ a , ~a/J, r tln 19: ii:~ Re~ !J!Ll 1,1:i m! ~ !1& , !J!Ll ffi F ± 1'11,_J /J!! 1£F ± iltm : ~a-Jc 
r~rfmi@:iz:.~~~~~m!PX~,~ffiF±~~~~~F±~:ti: 
[ 0033] ( • ·) -++- w -l:¥ S 4-. fl~fj f.n w -l:¥ S ffiJI p I .c!:;::l S ~[I fcfj f.n S w -l:¥ S ftf-t * 6 4-. +z:: Ei'i! * 6 +± a.g 

11 '~~-'Ti'"'\/~ r'JU11J 1...7t(,'j"-j .. J\\\, ;.,,I_J ~ ~ ... ,,, ~I_J t-')11. 11] l....nn~"IT nn J::l'\_J /.J IJ:t_J /~j/l--1 /t<_/.J IJ:t_J , 1:3( .nn 

11:l m! iv if: 1 Jtt1T 11:l m! ~1~ ~ '1"'ffi 1'11,_J TI ,8 , J1t st !forJ l$T ffi F ± at fi!i1£~ ~ F ± :Pl:ti , ~ yjt ~ F ± 
:Pim: !J!Llt,I:i MPX r}J , ~~ ~ ~ ,f2, JJPAiLl ~ :tfltxf ~ fsJ : ~ ffi F ± 1'11,_J /J!%1£R± il:ti !J!Llt,I:i m!~ IJ& ; 
[0034 J ~ !§ 11!ffi±PX~iffl~~~ ±PX at~ ifJl~ 1=J ffi ~ I~ f1-f. b~ ~, ~ tlls bl:: $5Z~ ~ iiJfl5E%:tt ,8 
J9~tfl*tt ,S1,~~t~ ,8: ~ l2J,JEQ,S1,fLl~iffl%:tt,f2, l'lt:nfPJ 131,1:im!1JfPJ, !J!Ll l2J, §lrrT~tJltkt~ l'sJ 
q:i 1=J~i1iiffl%:# ,f2,Re ~ ~ili:1'1{]71 ,S1,JLl~ifJl%:# ,f2, l'lf,_J1JfPJ J91,1:im!1J fPJ:ittff 1,1:im!: 
[ oo3s J § 12), § lrrT ~i1! tfl txt ~ rsJ * 1=J it ,f2, ~ ili: 1'11,_J TI ,8 1'11,_J Ji ti :n fPJ J91,1:i m! :n fPJ :itl: ff 1,1:i m! st , fr 
~mtxt~ rsJ ~t~x ~ ,8 st ,m~ § tJF%:#tJFic 1irJ91 aq Tl ,f2,: 
[0036] i:;r:;: '--P- R -1,- w -l:¥ *- '::J p ..... ~ ftf,-t-++- S ~ R -1,- w -l:¥ *- mk-r rtl,-t-++- S E!P 1) 1 tz. S .Jk: ~ w -l:¥ S +--c m ~ 1==1 11F 71': 'l'T11F1-u'l_\l_ /'.11 J:J 'J 71 ,.,, /'.I 1==1 11;,F 71':·1'---r 7': Vtx. J:J 'J 71 "" , i:::A -~ "" 1 r /'.171': 1T "" :n . .t 

6'i! *- @k-r □+ ':tr~& 4-, / " -++- d ftf-t -++- d El □+ +.--- /rl, R=f f!J.._ d ik: 4-, -,,J -l:¥ d □c+ ,t.L, -++- d ,1:ft --:.::.- A. \tr~& 4-, / " -++­
It<: 7': Y-;.x.1-1'J fR JL1ae /'.IX 71 , .., J:J'J 71 "" ; 1 P_J 1-1'J {t. 15C. m -~ "" 1 r /'.171': TT"" 1-1'J .JJ--u 71 "" 'J"tj" _,,.1, 'z,;- f/x..JL!e /'.IX 71 

[0031J § 12), § lrrT~tfltxf~ l'sJ q:i 1=J ~m** ,S1,~ili:l'l/,_J TI ,f2, l'l{]Jiti:n fPJ J9t,I:i m!:n fPJ :ittff 1,1:i 
m!~,fr~m~~~q:i~~x~~~~~~m*1¥:~fil~~fil~~~~~ffil'l{_J71~; 
[ 0038] pfr:)£~ m* #tJFic 1llifJF ii:. {JZ~iLl ~ I~ 11-f. l'l{_J Tl ,8 .imu 12), r 7J A YE1~ : § 12), ~ if}l ,81t 
JgJ,1:im!,81,1:iM~IJ&st, ~~TI ,8nElt~tll%:#tJFic1:tr~"f=JJP~, §71 ,S1,nEl{J ~iffl*ttifJFic1iil'lt 
ffi-Jcrfmi9:ffi=~ffi~,N12J,~;ifl~~J9%:#~~~TI~~~¾~~J9xl1~: 
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[oo39J J=ifr:l£71,8n191;)JJ1UJl}~ f1=: 19=riiM,8JfiM~JJ&S1, 1Bli&19:St 71,8131.J 71,8 o 

[0040] ivg1==-:m:~:tAffivg1=-1t~YE11Jt@,8iLltt,8s1.Jrxt; 
[0041] iv#I=- ,frMHJlrxt~raJ q:t JA§t,8::rf~&'i:&7~ ~t~71,8El"J:X71,8H~t~iLl@~&,8' 
~ 11Jt - ~ ~ /aJ Ji!! 1£ , 1?!tFo ¾ r#; ~ JaJ Ji!! 1£ --1.131.J JC* 71 ,8 , YE 11Jt ¾~JC* 11 ,8 Ja sq~ /aJ Ji!! 1£ ep 
tJJt!tLlPf 131.J ~ JaJ Ji!%1£: 
[0042] -tz□ 003Pfr7F '~=r:i@~& ,8l0r -,t.-=f 71 ,8tAff:ittff Pslti!itt&iPW '!ZD:Wd9:~R'±.Ps!Hi!J!Ll 
:r&~r-,t.-=f§~~@~~~~~NR'±.~-,~~:r&~1l~~~~R'±.~-sf.J-=f§~ 
,8, ¾~Jlt-=f § tir-,8l0@~&q:i raJ ITTJC*71,8, ~11Jt¾r#;JC*71,8JaITT~!aJJi!%1£eP tJJt!tLlPfITT 
~JaJJi!4H£o 
[ 0043 J iv gi - , Ll Auv iEz:JJ ~ ~~ 19 t~J~* J=§ow A•rt xtiv #I= YE 11Jt ITT tJJt!tLl Pf sq~ JaJ JF%1£ 
:ittff ~l_l, ~1{tAUVJfilf&lF%1£: 
[ 0044] iv #I - - "xt iv #I= -YE 11Jt 131.J ¾ p#; JC* Tl ,8 Fo sq~ ./aJ JF! 1£ _t sq 71 ,8 Jtt ff M 1$ ' YE 
11Jt M 1$ Fo sq~ JaJ JF%1£ , Jl tis: 19: 
[oo45J s1, it•Auv§ ~u 1:frJVfo-=f § :tif-,8rfr~~JaJJF%1£sq1Ee ~foAuv§mJf:frito-=r- § :tif-,8 
©z:rtli!e ~ ITT t:t. {lb; 

[0046] 

[oo47] Jt q:t 'dpath_dis:;fg §mJ@,8¥B~~JaJJi!!{f:iLl:½-=f § t~,8131.Jli!e ~ 'deuc d1s79 §mJ!-EQ,8 
iLl :½-=f § ;f;jf- ,8 sq ©z ~Re~ ; 
[0048] S2, § b/J\ r I~ 11ikat fr~ JaJ Ji!! 1£--1."fil 1$-=f § tif- ,8 , 1[~ w r I~ {Rk; § 11:i M ~§t ,8 
at , ep ~ t:t.11i 1n / J \ r ,~ m , m ii1t ffl tt ,81'1=: 19-=f § ;tjf- ,8 ; s3 , fr iLl :½-=f § :rjf- ,8 z:.. Fo , Ll § mr fir 
I 19 !-EQ ,8 :m: ffi tA ff s 1 ft ffl § ~s -=f § flF ,8 :i& Il'x * ~ :i& Il'x ffi sq -=f § f1F ,8 , :itt ff r - {~ DW A sq 
l91 ~ $JL.i2t iJJt! ::M ; 
[oo49J iv#I-=-iz□ 005Pfr1F, ~ ~~M1$ Jasq ~JaJlf%1£:itt1fJfil:r&, :trpeA!aJtflH.&/J\rn, 91Ll Ll 
§ mJ ACY 1:frI19 !-EQ ,8 , :mffi tAff iv #I- iLl YE 11Jt :mffi tJJt!tLl Fo sq Jfil :r&lfiH£: 
[ 0050] § ~ iLl t1 A sq~ lli 1m at pJ 13~ ~ tB JJh',3c r!~ tt.rlt pf Piim 131 tt m ' Jtt ITO 1tDWA. r! ~5 
A!aJ-tfflif.&/J\m' §DWA.r!peA!aJ-tffl:tlVJ\rnz:..Fo1tffl £tJJt!t1J*~' ep Ll §mJ 1:frI191Jrsf.J!-EQ,8 
:m: ffi tA ff iv #l-1t ffl r& :ittRRT • rt :m: JJh',tJJt!tLl tB - ~~ ./aJ JF! 1£ , z:.. Fo .l3} Ja ffl DW A. r! Ll :m: ffi tJJt! 
~ITT~JaJM~19~~:mffi:ittffM~~~o 
[0051] *~nw:1J:rt q:i, *R~ sq2y::itJ:RRr•rtftffl~$:1&* § :tif-,81'1=:19*¥¥11 ,8, ~&• 
rt B"J 3cJ.5z tii M , 11□ -~•rt sq Y!x: i'x~& ; 1t ffl ITT tif-ic ~ raJ tii M *~ , IDJ" JtM[ Vltxf ~ raJ tii MP¼ J}J 

$t11t£sq11 ,81BlJZ179:X71,8, Ll:iM:%3c~1tiiM; 1tffl sqlf%1£~ijK*~, ftPl.:r&i»Wsqtt;f_'f q:i 
xt Ji!! 1£ sq :r& ilJlu ~ 11□ ~ ~Ji!e ~ sq t"J * , :1:111□ Ji!! 1£ to pf Piim z:.. raJ sq Ji!e ~ , :t~ r%'J Ji!%1£ s1 ~ ~-ti. , ~ 
d> AUVR'±. Pt• sq~$ o xt ·ft ffl :;f Pl tii M 1J:rt~JJ& sq :St 71,8:ittff tif-ic~~' fr:r& tl § t1F ,8 f'F 
19~M~~JJ&S1Jt:x71~~*N~~:1&19~M~m~~M~JJ&,~Jltfrr~~MS1~Jt~ 
ri , ii~:iM:%3c:iX=1'ii ~; ft ftffl MiifJl ,811: 79tii M ,8 at,~-71,8 ft 1Bzi&19:St 11 ,8 at tii M~JJ& 
~~~ $ , 1~*Jt )VG rJJ=rfr~ sq~*~ ft£ , :tif-ic ftiLl :½-5E ,~ mz:.. FP Jt =tu~ sq )J¼rJJ sq ~$ii 
~ pi~Ht£ ~ -,t. if.& /j\f]l ' ft 1t ffl MI if}l 71,811: :;lg tii M ,8 at ii Jt ~u ri ii~ :iM:% - 5E ITT 3c J3z tii M 0 

~ Fo tJ!t! tLl 131.J ~ JaJ Ji!!1£ iiJt JC* 71,8 ¾ ri , t~ r%i Ji!%1£ 131.J f nMi. , if: r Ja ~t DWA. rt xt ~ JaJ Ji!!1£ 
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Mail Stop Amendment 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 7873 

Examiner: NICHOLAS F STRYKER 

Technology Center/Art Unit: 3665 

AMENDMENT 

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 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 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. 
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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 opera ti on 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: 
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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. (Canceled) The method according to claim 1, wherein before the obtaining image 

information of a target ·.vater 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 ·.vater region, ·.vherein 

the patrolling operation comprises controlling the pool robot to capture the image information in 

the target water region. 

8. (Canceled) 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 ·.vater region, ·.vherein 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 ·.vater region, ·.vherein the patrolling operation 

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

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: 
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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 performing 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. 

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

controlling the pool robot to perform the cleaning operation in the target ·.vater 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. (Canceled) The method according to claim 9, ·.vherein 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 ·.vater region again. 

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. 

13. (Canceled) The method according to claim 9, wherein the controlling the pool 

robot to perform a patrolling operation in the target ·.vater region comprises: 
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controlling the pool robot to perform the patrolling operation in a first operation mode, 

·.vherein the first operation mode is a mode of performing the patrolling operation along a 

random route. 

14. (Currently Amended) The method according to claim [[13]]2., 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. 

15. (Canceled) The method according to claim 9, ·.vherein the controlling the pool 

robot to perform a patrolling operation in the target ·.vater 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. (Currently Amended) The method according to claim [[15]]2., 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]]2., 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 ]]2.,_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)(l)/(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 ofRegev, 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)(l)/(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 Oil 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 

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. Id 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. Id at pp. 6. Applicant 

respectfully disagrees. 
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Para. [0054]-[0059] of Braidic disclose the specific implementation ofreal-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] ofBraidic 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)(l)/(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)(l)/(a)(2) over Braidic. Withdrawal of 

the pending rejection under 35 U.S.C. § 102(a)(l)/(a)(2) is, therefore, respectfully requested. 

II. 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 ofRegev, U.S. Pat. App. Pub. No. 2020/0249690 (hereinafter, "Regev"). 

Office Action at pp. 8-10. 

Claims 7-8 and 10-11 were rejected under 35 U.S.C. § 103 as allegedly being 

unpatentable overBraidic 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 KSRinternational 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 ofBraidic, 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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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 

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 

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)(l)/(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 3 7 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 C.F.R. § 

l.136(a)(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. 
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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 AIA. 

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 -

35 USC 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 

pool) v,·herein the task comprises performing the target operation along an edge of the target 
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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 •Nater 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, ([0047]-[0048] and [0054]-[0059] 

teach the robot patrolling the pool as it moves in a preset path) 

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, ([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 the pool robot operates along a random 

ffiH-te., 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]-[0l00] 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) v,·herein the first operation mode is a 

mode in which the pool robot operates between a ph,irality of preset positions along a random FOt,Jte 

based on a preset time period. 

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 resu It indicates that 

there is the target object in the target water region, determining the target position based on the image 

information; ([0054]-[00SS] 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. ([00SG]-[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) •..vherein the rnap is 

constrt,Jcted in a process in •..vhich the pool robot operates in the target •..vater region; 

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 perfoFR1ing the patrolling 

operation along a random FOt,Jte, 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) v,·herein 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 

FOt,Jte, and performing the target operation along the edge ofthe 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. ([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]-[0l00] 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) v,·herein 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. 

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) v,·herein the map is constrt,Jcted 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 

([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]­

[00SS] 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. ([00SG]-[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 l.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 l.17(a)) pursuant to 37 CFR l.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 US PTO 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 
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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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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 19/342,629 ZHANG, Shilei 

Examiner Art Unit 

NICHOLAS STRYKER 3665 

✓ Rejected - Cancelled N Non-Elected A Appeal 

= Allowed Restricted I Interference 0 Objected 

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 11/14/2025 01/22/2026 

1 ✓ ✓ 

2 ✓ ✓ 

3 ✓ ✓ 

4 ✓ ✓ 

5 ✓ ✓ 

6 ✓ ✓ 

7 ✓ -
8 ✓ -
9 ✓ ✓ 

10 ✓ -
11 ✓ -
12 ✓ ✓ 

13 ✓ -
14 ✓ ✓ 

15 ✓ -
16 ✓ ✓ 

17 ✓ ✓ 

18 ✓ ✓ 

19 ✓ ✓ 

20 ✓ ✓ 

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 

Examiner Art Unit 

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 

G06T7/70 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 

/N.S./ 
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Receipt date: 12/22/2025 

Doc code: IDS 

19/342,629 - GAU: 3665 

Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08 (01-25) 
Approved for use through 11/30/2027. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 19342629 

Filing Date 2025-09-28 
INFORMATION DISCLOSURE 

First Named Inventor I Shilei ZHANG 
STATEMENT BY APPLICANT 

Art Unit 7873 

Examiner Name I NICHOLAS F STRYKER 

Attorney Docket Number 2024009-016 

U.S. PATENTS IR~m§x~H 

Examiner Cite Kind Name of Inventor of cited 
Pages, Columns, Lines where 

Initial* No 
Patent Number Code1 Issue Date 

Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information, please click the Add button. --U.S. PATENT APPLICATION PUBLICATIONS IR~mPM!I 

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

Initial* 
Cite No 

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

/N.S./ 1 20200311227 A1 2020-10-01 BENNETT JAMES DUANE 

/N.S./ 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 IRijfflgy~I 

Name of Patentee or 
Pages, Columns, 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

Lines where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

/N.S./ 1 116679716 CN A 2023-09-01 
XINGMAI INNOVATION 

~ TECH SUZHOU CO LTD 

/N.S./ 2 114987721 CN A 2022-09-02 
UNIV SOUTHERN SCI & 

~ TECH 
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Receipt date: 12/22/2025 19/342,629 - GAU: 3665 

Application Number 19342629 

Filing Date 2025-09-28 
INFORMATION DISCLOSURE 

First Named Inventor I Shilei ZHANG 
STATEMENT BY APPLICANT 

Art Unit 7873 

Examiner Name I NICHOLAS F STRYKER 

Attorney Docket Number 2024009-016 

UNIV GUIZHOU 
/N. S ./ 3 112936313 CN A 2021-06-11 ENGINEERING [8] 

SCIENCE 

/NoS./ 4 214996404 CN u 2021-12-03 
UNIV DALIAN [8] JIAOTONG 

/N.S./ 5 113653020 CN A 2021-11-16 
NAT UNIV DEFENSE [8] TECHNOLOGY PLA 

STATE GRID SHANGHAI 
/N.S./ 6 114995381 CN A 2022-09-02 MUNICIPAL ELECTRIC [8] 

POWER CO 

NANJING FUYI 
/N.S./ 7 115517581 CN A 2022-12-27 INTELLIGENT ROBOT [8] 

TECH CO LTD 

/N.S./ 8 20090061355 KR A 2009-06-16 POSDATA CO LTD [8] 

/N.S./ 9 114794993 CN A 2022-07-29 
SHANXI JIA SHI DA [8] ROBOT TECH CO LTD 

TIANJIN WANGYUAN 
/N.S./ 10 116197932 CN A 2023-06-02 INTELLIGENT TECH CO [8] 

LTD 

/N.S./ 11 115454107 CN A 2022-12-09 UNIV HARBIN ENG [8] 

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

NON-PATENT LITERATURE DOCUMENTS 1R1ijmmm1 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 19342629 

Filing Date 2025-09-28 

INFORMATION DISCLOSURE 
First Named Inventor I Shilei ZHANG 

STATEMENT BY APPLICANT 
Art Unit 7873 

Examiner Name I NICHOLAS F STRYKER 

Attorney Docket Number 2024009-016 

/N.S./ 1 International Search Report&Written Opinion of the International Searching Authority (PCT/CN2023/116834) ~ 

/N.S./ 2 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 I /NICHOLAS STRYKER/ I Date Considered 101/22/2026 

*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 wwwUSPTO.GO\l 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 i1 
English language translation is attached. 
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Application Number 19342629 

Filing Date 2025-09-28 
INFORMATION DISCLOSURE 

First Named Inventor I Shilei ZHANG 
STATEMENT BY APPLICANT 

Art Unit 7873 

Examiner Name I NICHOLAS F STRYKER 

Attorney Docket Number 

TIMING STATEMENT 
Please see 37 CFR 1.97(e) to make the appropriate selection(s): 

2024009-016 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

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

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

D See attached timing statement under 37 CFR 1.97(e). 

[8] A timing statement under 37 CFR 1.97(e) is not submitted herewith. 

TIMING FEE 

[8] The fee set forth in 37 CFR 1.17(p) has been submitted herewith. 

COPIES 

D 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 IDS Auto-Load Instructions 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): 

!8:] No IDS size fee is required under 37 CFR l .17(v) at this time. 

D The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(1). 

D The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(2). 

D 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 /WANYING 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 

First Named Inventor I Shilei ZHANG 
STATEMENT BY APPLICANT 

Art Unit 7873 

Examiner Name I 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 19/342,629 - GAU: 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. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, 
magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the 
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement 
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PE2E SEARCH - Search History (Prior Art} 

Ref# Hits Search Query 

L1 45 (ZHANG NEAR 
Shilei).in,inv. 

L2 28 (XINGMAI near2 
INNOVATION near2 
TECH NOLOGY).as,aan 
m. 

L3 21 L 1 AND L2 

L4 50 (Artificial Intelligence) 
Similar to: 
19/342,629 with O CPC 
Selections and O Text 
Selections 
Text: 
(CN-119516248-A OR 
CN-118534413-A OR 
US-7769203-B2 OR 
CN-113065392-A OR 
US-11907838-B2 OR 
CN-114078232-A OR 
CN-111678522-A OR 
CN-120515099-A OR 
US-20250127362-A 1 
OR CN-108537843-A 
OR AU-2021290427-A1 
OR US-20220122353-
A1 OR WO-
2021236939-A1 OR 
CN-110558902-B OR 
US-20200012288-A 1 
OR CN-112766241-B 
OR CN-110619298-A 
OR CN-112766241-A 
OR CN-112277783-A 
OR CN-116977576-B 
OR AU-2021290427-B2 
OR CN-119883070-A 
OR US-11488390-B2 
OR CN-111246110-B 
OR CN-118212625-A 
OR US-2020007 4196-
A1 OR CN-113627412-
A OR CN-112699888-A 
OR CN-111325117-B 
OR US-10812761-B2 
OR JP-2022552772-A 
OR CN-110558902-A 
OR JP-7250924-B2 OR 
KR-20210144887-A OR 
US-20090059002-A 1 
OR US-20200364863-

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

DBs 

(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, Fl, 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)) 

Default Plurals 
Operator 

OR ON 

OR ON 

OR ON 

OR ON 

British Time Stamp 
Equivalents 

ON 

ON 

ON 

ON 

2025/11/10 
03:51 PM 

2025/11/10 
03:51 PM 

2025/11/10 
03:52 PM 

2025/11/10 
03:53 PM 
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A 1 OR EP-4390599-A 1 
OR CN-111340030-A 
OR CN-110287778-B 
OR US-20240203107-
A1 OR US-
20180032833-A1 OR 
CN-111612812-B OR 
US-7953245-B2 OR 
CN-113514053-B OR 
CN-113787517-A OR 
CN-110491060-A OR 
CN-114820785-A OR 
US-9818038-B2 OR 
CN-111340030-B OR 
CN-108921894-B).did. 

L5 50 (Artificial Intelligence) 
Similar to: 
19/342,629 with 5 CPC 
Selections and 5 Text 
Selections 
Text: 
(US-20180032833-A 1 
OR US-9818038-B2 OR 
JP-2017512991-A OR 
US-20170193319-A 1 
OR CN-111612812-B 
OR US-11941836-B2 
OR US-10095943-B2 
OR CN-113657518-A 
OR WO-2023286217-
A1 OR CN-114078232-
A OR WO-2022213867-
A1 OR US-11907838-
B2 OR CN-113657518-
B OR CN-108537843-A 
OR CN-115534802-A 
OR US-7769203-B2 OR 
US-20220405952-A 1 
OR US-11776158-B2 
OR US-20220392101-
A1 OR CN-113065392-
A OR US-
20220351514-A1 OR 
CN-112598729-B OR 
JP-7597224-B2 OR DE-
112021001872-T5 OR 
J P-2024020532-A OR 
US-20180246521-A 1 
OR US-20240386596-
A1 OR CN-112766241-
B OR US-11488390-B2 
OR KR-20240019763-A 
OR CN-112766241-A 
OR US-20200333796-
A 1 OR TW-I796952-B 
OR US-20240203107-
A 1 OR EP-4546292-A 1 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(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, Fl, 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 ON ON 2025/11/10 
03:54 PM 
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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-A 1 OR 
US-20240009851-A 1 
OR CN-119516248-A 
OR CN-118212625-A 
OR KR-102596388-B1 
OR US-2020007 4196-
A1 OR WO-
2021236939-A1 OR 
CN-112560592-B OR 
KR-20250029083-
A).did. 

L7 1 ("20200311227").pn. 

L9 5 ("20200311227"111667 
97161114987721111293 
6313I214996404).pn. 

L11 1572 (E04H4/1654).cpc. 

L12 1574 (E04H4/1654 OR 
G05D2107/29).cpc. 

L13 1763 (G05D1/648 OR 
G05D1/6484 OR 
G05D1/6486 OR 
G05D2105/1 0).cpc. 

L14 30246 (G06T7/70 OR 
G06V20/05 OR 
G06V2201 /07) .cpc. 

L15 44 L 13 AND L 12 

L16 2 L 14 AND L 12 

L17 56 L 14 AND L 13 

L18 20017 ((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 
ORroomba OR 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT; OR 
FIT (CN)) 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) 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 
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automaton OR dorid 
OR machine OR bot 
OR mechanism OR 
device)) 

L19 1684 L 18 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)) 

L20 61 L 19 AND ((pool OR 
underwater OR spa OR 
pond OR 
swimming$1 pool 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)) 

L21 65640 (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 looj 

L22 225 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) 

L23 185 L22 AND 
@ad<"20230627" 

L24 13 L23 AND L 18 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR 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 
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L25 2 (2020023717612019020 
8979).pn. 

L26 308 L 11 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)) 

L27 277 L26 AND 
@ad<"20230627" 

L28 28 (L 11 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" 

L29 50 (Artificial Intelligence) 
Similar to: 
19/342,629 with O CPC 
Selections and O Text 
Selections 
Text: 
(CN-119839883-B OR 
CN-118534413-A OR 
EP-1672456-B1 OR 
CN-116977576-A OR 
US-20210366151-A 1 
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 WO-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 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(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, Fl, 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 ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR 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 

Page 5 of 8 
NS 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 373 of 377



J P-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-A 1 
OR CN-116416361-A 
OR WO-2022213867-
A1 OR WO-
2022029482-A 1 OR 
WO-2015064991-A2 
OR CN-118366452-A 
OR CN-111080693-
A).did. 

L30 50 (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-A 1 
OR JP-2024165937-A 
OR CN-113657518-A 
OR CN-120510353-A 
OR EP-4073690-B1 OR 
US-20220301277-A 1 
OR CN-110147706-B 
OR WO-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-A 1 
OR CN-115097442-A 
OR US-20200388135-
A1 OR US-
20250022249-A 1 OR 
CN-117333835-A OR 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(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, Fl, 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 ON ON 2026/01/22 
10:31 AM 
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CN-114761997-A OR 
WO-2022260755-A 1 
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-A 1 
OR CN-116958195-A 
OR CN-116390885-A 
OR ES-2938091-A2 OR 
US-10984543-B1 OR 
CN-119723023-A OR 
US-20230215185-A 1 
OR US-12266153-B2 
OR US-11346951-B2 
OR TW-I851992-B OR 
US-20250104264-A 1 
OR US-20240005631-
A1 OR CN-118261952-
A OR JP-7597224-B2 
OR US-20150332102-
A1).did. 

L31 3 ("20200311227"1"20220 
129005").PN. 

L32 4201 L21 AND ((edge OR 
perimeter OR wall OR 
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 
unfixed OR haphazard 
OR chance OR 
indiscriminate OR 
unplanned OR aimless 
OR erratic) near2 
(path$3 OR pathfinding 
OR wayfind$3 OR 
navigat$3)) 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

(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, Fl, 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)) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

2026/01/22 
11 :21 AM 

2026/01/22 
11 :24 AM 

2026/01/22 
11 :29 AM 
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PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 

01/22/2026 03:49:51 PM 
Workspace: Xingmai Pool Robot 

Page 8 of 8 
NS 

Patent Owner Zodiac Pool Systems LLC 
Exhibit 2023 - Page 376 of 377



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

19/342,629 

204084 
Saleado Law, PC 
28 Geary Street 
STE 650 #2512 
San Francisco, CA 94108 

FILING OR 371(C) DATE 

09/28/2025 

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

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKETNO./TITLE 

Shilei ZHANG 2024009-016 
CONFIRMATION NO. 7873 

PUBLICATION NOTICE 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000100784331 * 

Date Mailed: 01/29/2026 

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

Publication No.US-2026-0028844-A 1 
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. 
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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. 
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