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CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND
SINKING AND FLOATING CONTROL METHOD FOR SWIMMING POOL
ROBOT

FIELD OF THE INVENTION
[0001] The present disclosure relates to the field of underwater robots, and in particular
to a controllable sinking and floating swimming pool robot and a sinking and floating

control method for a swimming pool robot.

BACKGROUND OF THE INVENTION

[0002] With the development of artificial intelligence technologies, swimming pool
robots have gradually become one of main solutions in the field of household and
commercial swimming pool cleaning. Compared with traditional manual cleaning
methods, the swimming pool robots can independently clean a bottom and wall surfaces
of a swimming pool, which is faster, more effective and more economical.

[0003] The swimming pool robots needs to float or sink underwater and surface
according to instructions or operational states to clean the bottom, walls and a waterline
of the swimming pool and can be conveniently taken out of the swimming pool by users.
The existing sinking and floating control method for the swimming pool robots realizes
floating or sinking by changing a quality of the swimming pool robots themselves through
water absorption and drainage, and the whole sinking and floating process takes a long

time, resulting in a decrease in the working efficiency of the swimming pool robots.

SUMMARY OF THE INVENTION
[0004] The present disclosure is provided in view of the above problem. The present
disclosure provides a controllable sinking and floating swimming pool robot and a sinking

and floating control method for a swimming pool robot.
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[0005] According to one aspect of the present disclosure, there is provided a controllable
sinking and floating swimming pool robot, including: a sinking and floating control unit
configured to control a swimming pool robot to float and sink; a waterline detection unit
configured to detect a positional relationship between the swimming pool robot and a
waterline of a liquid surface of a swimming pool where the swimming pool robot is
located; and a main control unit configured to control a working state of the sinking and
floating control unit, wherein the main control unit is capable of controlling the swimming
pool robot to find a side wall or a slope based on operational requirement information of
the swimming pool robot and enabling the swimming pool robot to crawl along the side
wall or the slope; controlling the waterline detection unit to detect the positional
relationship between the swimming pool robot and the waterline of the liquid surface of
the swimming pool where the swimming pool robot is located; and controlling the sinking
and floating control unit to enter a floating working state based on detection results to
realize a floating of the swimming pool robot.

[0006] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, further including a posture detection unit
configured to detect a posture of the swimming pool robot, wherein the main control unit
controls the waterline detection unit to start detecting the positional relationship in
response to the posture meeting a first predetermined condition.

[0007] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the operational requirement information includes
remote control command information sent by a user, clock information, operational task
progress information, fault information, power information or swimming pool bottom
environment information.

[0008] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, further including a distance measurement unit or
a map storage unit, wherein the main control unit controls the swimming pool robot to
find the nearest side wall or the nearest slope based on distance measurement results of

the distance measurement unit or map data in the map storage unit.
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[0009] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the waterline detection unit includes an outlet
water detection subunit configured to detect whether at least a part of the swimming
pool robot has come out of water.

[0010] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the waterline detection unit further includes a
proximity waterline detection subunit configured to detect whether the swimming pool
robot has crawled to a distance less than or equal to a predetermined distance from the
waterline.

[0011] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the sinking and floating control unit includes an
inflation and deflation subunit and a switch subunit, wherein in response to the outlet
water detection subunit detecting that at least a part of the swimming pool robot has
come out of the water, the inflation and deflation subunit is controlled to start sucking air
and the switch subunit is controlled to open, so that the sinking and floating control unit
enters the floating working state.

[0012] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the sinking and floating control unit includes an
inflation and deflation subunit and a switch subunit, wherein in response to the proximity
waterline detection subunit detecting that the swimming pool robot has crawled to the
distance less than or equal to the predetermined distance from the waterline, the
inflation and deflation subunit is controlled to start sucking air, and in response to the
outlet water detection subunit detecting that at least a part of the swimming pool robot
has come out of the water, the switch subunit is controlled to open, so that the sinking
and floating control unit enters the floating working state.

[0013] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the sinking and floating control unit further

includes an airbag subunit connected to the inflation and deflation subunit, wherein the
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airbag subunit is connected to or disconnected from outside atmosphere through the
inflation and deflation subunit and the switch subunit.

[0014] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the sinking and floating control unit further
includes an air inlet and outlet subunit, wherein the switch subunit is connected to the
outside atmosphere through the air inlet and outlet subunit.

[0015] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the main control unit is further capable of
controlling the sinking and floating control unit to enter a sinking working state based on
the operational requirement information of the swimming pool robot to realize a sinking
of the swimming pool robot.

[0016] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, controlling the sinking and floating control unit
to enter the sinking working state includes controlling the switch subunit to open and
controlling the inflation and deflation subunit to discharge air in the airbag subunit.

[0017] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the inflation and deflation subunit includes an air
pump assembly, and the switch subunit includes an electromagnetic valve assembly or a
two-position three-way valve assembly.

[0018] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, in response to the outlet water detection subunit
detecting that at least a part of the swimming pool robot enters underwater again and/or
the posture detection unit detecting that the posture of the swimming pool robot meets
a second predetermined condition, the inflation and deflation subunit and the switch
subunit are controlled to be closed.

[0019] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, the inflation and deflation subunit and the switch
subunit are controlled to be closed after the sinking and floating control unit enters the

floating working state for a predetermined time.
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[0020] In addition, the controllable sinking and floating swimming pool robot according
to one aspect of the present disclosure, further including a water pump unit configured
to pump liquid in the swimming pool where the swimming pool robot is located and
discharge the liquid to drive the swimming pool robot, wherein a power of the water
pump unit is changed after the sinking and floating control unit enters the floating
working state or after the swimming pool robot climbs the side wall or the slope.

[0021] According to another aspect of the present disclosure, there is provided a sinking
and floating control method for a swimming pool robot, including: controlling a swimming
pool robot to find a side wall or a slope based on operational requirement information of
the swimming pool robot, and enabling the swimming pool robot to crawl along the side
wall or the slope; detecting a positional relationship between the swimming pool robot
and a waterline of a liquid surface of a swimming pool where the swimming pool robot is
located; and controlling a sinking and floating control unit to enter a floating working state
based on detection results to realize a floating of the swimming pool robot.

[0022] In addition, the sinking and floating control method for a swimming pool robot
according to another aspect of the present disclosure, detecting the positional
relationship between the swimming pool robot and the waterline of the liquid surface of
the swimming pool where the swimming pool robot is located includes: starting detecting
the positional relationship in response to a posture of the swimming pool robot meeting
a first predetermined condition.

[0023] In addition, the sinking and floating control method for a swimming pool robot
according to another aspect of the present disclosure, the operational requirement
information includes remote control command information sent by a user, clock
information, operational task progress information, fault information, power information
or swimming pool bottom environment information.

[0024] In addition, the sinking and floating control method for a swimming pool robot
according to another aspect of the present disclosure, controlling the sinking and floating
control unit to enter the floating working state based on detection results to realize the

floating of the swimming pool robot includes: controlling the sinking and floating control

5
BEATBOT
Ex. 1002
Page 7 of 178



unit to enter the floating working state in response to detecting that at least a part of the
swimming pool robot has come out of water.

[0025] In addition, the sinking and floating control method for a swimming pool robot
according to another aspect of the present disclosure, further including: controlling the
sinking and floating control unit to stop working in response to detecting that at least a
part of the swimming pool robot enters underwater again and/or detecting that the
posture of the swimming pool robot meets a second predetermined condition.

[0026] As described in detail below, the controllable sinking and floating swimming pool
robot and the sinking and floating control method for the swimming pool robot according
to embodiments of the present disclosure, the sinking and floating control of the
swimming pool robot can be realized by inflating and deflating the airbag with the air
above the water level line, thereby having a faster sinking and floating speed compared
to the solution of changing a quality of the swimming pool robot itself to realize floating
or sinking through water absorption and drainage, and simplifying the configuration of
internal components. In the sinking and floating control method, by monitoring the
working state and the posture of the swimming pool robot based on operational
requirements of the swimming pool robot, starting detecting the positional relationship
between the swimming pool robot and the waterline of the liquid surface of the
swimming pool where the swimming pool robot is located, and starting each component
of the sinking and floating control unit in stages according to detection results of the
positional relationship, more accurate floating and sinking control can be realized, and
the correct posture of the swimming pool robot in the whole operational process can be

ensured.

BRIEF DESCRIPTION OF DRAWINGS
[0027] Through a more detailed description of embodiments of the present disclosure in
combination with the drawings, the foregoing and other features and advantages of the
present disclosure are more obvious. The drawings are used to provide a further

understanding of embodiments of the present disclosure present disclosure, constitute a
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part of this specification, and are used, together with the embodiments of the present
disclosure, to explain the present disclosure, but do not constitute limitations to the
present disclosure. In the drawings, the same reference numerals generally represent the
same components or steps.

[0028] FIG. 1 is a component block diagram illustrating a swimming pool robot according
to an embodiment of the present disclosure.

[0029] FIG. 2A and FIG. 2B are schematic diagrams illustrating a swimming pool robot
according to an embodiment of the present disclosure.

[0030] FIG. 3 is a schematic diagram illustrating a sinking and floating control unit of a
swimming pool robot according to an embodiment of the present disclosure.

[0031] FIG. 4 is a schematic diagram further illustrating an example of a sinking and
floating control unit of a swimming pool robot according to an embodiment of the present
disclosure.

[0032] FIG. 5 is a schematic diagram further illustrating another example of a sinking and
floating control unit of a swimming pool robot according to an embodiment of the present
disclosure.

[0033] FIG. 6 is a flowchart illustrating a sinking and floating control method for a
swimming pool robot according to an embodiment of the present disclosure.

[0034] FIG. 7 is a schematic diagram illustrating a sinking and floating control method for
a swimming pool robot according to an embodiment of the present disclosure.

[0035] FIG. 8A to FIG. 8E are schematic diagrams further illustrating a sinking and floating
control method for a swimming pool robot according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION OF THE INVENTION
[0036] In order to make technical solutions and advantages of the present disclosure
more obvious, exemplary embodiments according to the present disclosure are described
in detail below with reference to the drawings. Apparently, the described embodiments

are merely some but not all of the embodiments of the present disclosure. It is to be
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understood that, the present disclosure is not limited by the exemplary embodiments
described herein.

[0037] First, a swimming pool robot according to embodiments of the present disclosure
will be described with reference to FIG. 1, FIG. 2A and FIG. 2B. FIG. 1 is a component block
diagram illustrating a swimming pool robot according to an embodiment of the present
disclosure. FIG. 2A is an overall schematic diagram illustrating a swimming pool robot
according to an embodiment of the present disclosure. FIG. 2B is a schematic diagram
illustrating cross-sectional components of a swimming pool robot according to an
embodiment of the present disclosure.

[0038] As shown in FIG. 1, FIG. 2A and FIG. 2B, the swimming pool robot 1 according to
the embodiments of the present disclosure at least includes a main control unit 10, a
sinking and floating control unit 20, a waterline detection unit 30, a posture detection
unit 40, a distance measurement unit 50, a map storage unit 60 and a water pump unit
70. It should be understood that only components related to the sinking and floating
control method according to the embodiments of the present disclosure are shown in
FIG. 1, FIG. 2A and FIG. 2B, and the swimming pool robot 1 according to the embodiments
of the present disclosure is not limited to this, but can further include a driving unit, a
cleaning unit, a communication unit and the like. In addition, it should be understood that
the position and the number of each component in FIG. 2B are only exemplary, and the
swimming pool robot 1 according to the embodiments of the present disclosure is not
limited to this.

[0039] The main control unit 10 is configured to control each component of the
swimming pool robot 1 according to the embodiments of the present disclosure. For
example, in the sinking and floating control method for a swimming pool robot according
to the embodiments of the present disclosure described in detail below, the main control
unit 10 controls the sinking and floating control unit 20 based on operational
requirements of the swimming pool robot 1 and according to detection results of the
waterline detection unit 30, the posture detection unit 40, the distance measurement

unit 50, and the like, so as to control a floating and a sinking of the swimming pool robot
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1. Specifically, the main control unit 10 can control the swimming pool robot 1 to find a
side wall or a slope based on operational requirement information of the swimming pool
robot 1, and enable the swimming pool robot 1 crawl along the side wall or the slope;
further, control the waterline detection unit 30 to detect a positional relationship
between the swimming pool robot 1 and a waterline of a liquid surface of a swimming
pool where the swimming pool robot 1 is located; and control the sinking and floating
control unit 20 to enter a floating working state based on detection results to realize a
floating of the swimming pool robot 1. Accordingly, the main control unit 10 can further
control the sinking and floating control unit 20 to enter a sinking working state based on
the operational requirement information to realize a sinking of the swimming pool robot
1.

[0040] More specifically, the operational requirement information includes remote
control command information sent by a user, clock information, operational task progress
information, fault information, power information or swimming pool bottom
environment information. That is, the remote control command information, the clock
information, the operational task progress information, the fault information, the power
information or the swimming pool bottom environment information instruct the
swimming pool robot 1 to switch to a floating state to clean a waterline area, come out
of water and charge or maintain; or instruct the swimming pool robot 1 to switch to a
sinking state to clean a pool bottom and/or a sidewall area.

[0041] The sinking and floating control unit 20 is configured to control the swimming pool
robot 1 to float and sink. As shown in FIG. 2B, the sinking and floating control unit 20
includes an airbag subunit 201, an inflation and deflation subunit 202, a switch subunit
203 and an air inlet and outlet subunit 204. The airbag subunit 201 is connected to the
inflation and deflation subunit 202, so that the airbag subunit 201 is connected to the
outside atmosphere through the inflation and deflation subunit 202, the switch subunit
203 and the air inlet and outlet subunit 204. In the floating working state, the inflation
and deflation subunit 202 is turned on to suck air from the outside and the switch subunit

203 is turned on. The air above a water level line enters the airbag subunit 201 through
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the air inlet and outlet subunit 204, the switch subunit 203 and the inflation and deflation
subunit 202, so that a volume of the airbag subunit 201 becomes larger and a buoyancy
of the swimming pool robot 1 is increased to float. In the floating state, the inflation and
deflation subunit 202 and the switch subunit 203 are turned off, the airbag subunit 201 is
disconnected from the outside atmosphere, and the swimming pool robot 1 remains
floating. In the sinking working state, the inflation and deflation subunit 202 is turned on
to extract air from the airbag subunit 201, and the switch subunit 203 is turned on, the
air in the airbag subunit 201 is discharged through the inflation and deflation subunit 202,
the switch subunit 203 and the air inlet and outlet subunit 204, so that the volume of the
airbag subunit 201 becomes smaller and the buoyancy of the swimming pool robot 1 is
reduced to sink.

[0042] Further, a sinking and floating control unit of a swimming pool robot according to
the embodiments of the present disclosure will be described with reference to FIG. 3. FIG.
3 is a schematic diagram illustrating a sinking and floating control unit of a swimming pool
robot according to an embodiment of the present disclosure.

[0043] As shown in FIG. 3, the sinking and floating control unit 20 of the swimming pool
robot according to the embodiment of the present disclosure includes two airbag
subunits 201 connected in series. The two airbag subunits 201 are respectively arranged
at a front and a rear of the swimming pool robot 1, thereby facilitating the balance of the
swimming pool robot 1 and the inflation of the airbag subunits 201. The airbag subunits
201, the inflation and deflation subunit 202, the switch subunit 203 and the air inlet and
outlet subunit 204 are connected to each other through an air pipe.

[0044] Further, the sinking and floating control unit of the swimming pool robot
according to the embodiments of the present disclosure will be described with reference
to FIG. 4 and FIG. 5. FIG. 4 is a schematic diagram further illustrating an example of a
sinking and floating control unit of a swimming pool robot according to an embodiment
of the present disclosure. FIG. 5 is a schematic diagram further illustrating another
example of a sinking and floating control unit of a swimming pool robot according to an

embodiment of the present disclosure.
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[0045] As shown in FIG. 4, the inflation and deflation subunit 202 includes a first air pump
assembly 2021 and a second air pump assembly 2022, and the switch subunit 203 includes
a first electromagnetic valve assembly 2023 and a second electromagnetic valve assembly
2024. An inlet 2033 of the first electromagnetic valve assembly 2023 is connected to the
air inlet and outlet subunit 204, an outlet 2043 of the first electromagnetic valve assembly
2023 is connected to an air inlet port 2031 of the first air pump assembly 2021, an air
outlet port 2041 of the first air pump assembly 2021 is connected to the airbag subunit
201, and an inlet 2034 of the second electromagnetic valve assembly 2024 is connected
to an air outlet port 2042 of the second air pump assembly 2022. An outlet 2044 of the
second electromagnetic valve assembly 2024 is connected to the air inlet and outlet
subunit 204, and an air inlet port 2032 of the second air pump assembly 2022 is connected
to the airbag subunit 201.

[0046] In the floating working state, the first air pump assembly 2021 and the second air
pump assembly 2022 are in a power-on working state, and the first electromagnetic valve
assembly 2023 and the second electromagnetic valve assembly 2024 are in a power-off
state. The air above the water level where the swimming pool robot 1 is located enters
the first air pump assembly 2021 through the air inlet and outlet subunit 204 and the first
electromagnetic valve assembly 2023, and is filled into the airbag subunit 201 through
the first air pump assembly 2021.

[0047] In the sinking working state, the first air pump assembly 2021 and the second air
pump assembly 2022 are in the power-off state, the first electromagnetic valve assembly
2023 and the second electromagnetic valve assembly 2024 are in the power-on working
state. The air in the airbag subunit 201 enters the second air pump assembly 2023 and is
discharged through the second air pump assembly 2023, the second electromagnetic
valve assembly 2024 and the air inlet and outlet subunit 204.

[0048] As shown in FIG. 5, the inflation and deflation subunit 202 includes a third air
pump assembly 2025, and the switch subunit 203 includes a first two-position three-way
valve assembly 2026 and a second two-position three-way valve assembly 2027. A first

port 2036 of the first two-position three-way valve assembly 2026 is connected to the air
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inlet and outlet subunit 204, a second port 2046 of the first two-position three-way valve
assembly 2026 is connected to the airbag subunit 201, and a third port 2056 of the first
two-position three-way valve assembly 2026 is connected to an air inlet port 2035 of the
third air pump assembly 2025. A first port 2037 of the second two-position three-way
valve assembly 2027 is connected to the air inlet and outlet subunit 204, a second port
2047 of the second two-position three-way valve assembly 2027 is connected to the
airbag subunit 201, and a third port 2057 of the second two-position three-way valve
assembly 2027 is connected to an air outlet port 2045 of the third air pump assembly
2025.

[0049] In the floating working state, the first two-position three-way valve assembly 2026
and the third air pump assembly 2025 are in the power-on working state, and the second
two-position three-way valve assembly 2027 is in the power-off state. The air above the
water level line where the swimming pool robot 1 is located enters the third air pump
assembly 2025 through the air inlet and outlet subunit 204 and the first two-position
three-way valve assembly 2026, and is filled into the airbag subunit 201 through the third
air pump assembly 2025.

[0050] In the sinking working state, the first two-position three-way valve assembly 2026
is in the power-off state, the second two-position three-way valve assembly 2027 and the
third air pump assembly 2025 are in the power-on working state, and the air in the airbag
subunit 201 enters the third air pump assembly 2025 and is discharged through the third
air pump assembly 2025, the first two-position three-way valve assembly 2026 and the
air inlet and outlet subunit 204.

[0051] Referring back to FIG. 1, the main control unit 10 controls the sinking and floating
control unit 20 based on the detection results of the waterline detection unit 30, the
posture detection unit 40 and the distance measurement unit 50 will be further
described.

[0052] The waterline detection unit 30 is configured to detect the positional relationship
between the swimming pool robot 1 and the waterline of the liquid surface of the

swimming pool where the swimming pool robot 1 is located. Specifically, the waterline
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detection unit 30 includes an outlet water detection subunit 301 and a proximity
waterline detection subunit 302. The outlet water detection subunit 301 is configured to
detect whether at least a part of the swimming pool robot 1 has come out of water. In
one embodiment of the present disclosure, the outlet water detection subunit 301 is
configured by, for example, a capacitive sensor or an ultrasonic ranging device. The
proximity waterline detection subunit 302 is configured to detect whether the swimming
pool robot 1 has crawled to a distance less than or equal to a predetermined distance
from the waterline (for example, the predetermined distance is 10cm to 20cm). In one
embodiment of the present disclosure, the proximity waterline detection subunit 302 is
configured by, for example, an ultrasonic ranging device.

[0053] In one embodiment of the present disclosure, when the outlet water detection
subunit 301 detects that at least a part of the swimming pool robot 1 has come out of the
water, the inflation and deflation subunit 202 is controlled to start sucking air and the
switch subunit 203 is controlled to open, so that the sinking and floating control unit 20
enters the floating working state.

[0054] Alternatively, in one embodiment of the present disclosure, when the proximity
waterline detection subunit 302 detects that the swimming pool robot 1 has crawled to
the distance less than or equal to the predetermined distance from the waterline, the
inflation and deflation subunit 202 is controlled to start sucking air, and when the outlet
water detection subunit 301 detects that at least a part of the swimming pool robot 1 has
come out of the water, the switch subunit 203 is controlled to open, so that the sinking
and floating control unit 20 enters the floating working state. In this case, the inflation
and deflation subunit 202 and the switch subunit 203 are controlled to open in stages
based on the detection of the outlet water detection subunit 301 and the proximity
waterline detection subunit 302, and the air in the air pipe is filled into the airbag subunit
201 in advance, thereby further improving the working efficiency of the sinking and
floating control unit 20.

[0055] Further, in response to the outlet water detection subunit 301 detecting that at

least a part of the swimming pool robot 1 enters underwater again, the inflation and
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deflation subunit 202 and the switch subunit 203 are controlled to be closed. In this state,
the swimming pool robot 1 remains floating. Alternatively, in one embodiment of the
present disclosure, in response to that the outlet water detection subunit 301 does not
detect that at least a part of the swimming pool robot 1 enters underwater again after
the sinking and floating control unit 20 enters the floating working state for a
predetermined time (for example, 40 seconds), the inflation and deflation subunit 202
and the switch subunit 203 are controlled to be closed. In another embodiment of the
present disclosure, after the sinking and floating control unit 20 enters the floating
working state, the outlet water detection subunit 301 stops working, and after a
predetermined time (for example, 40 seconds), the inflation and deflation subunit 202
and the switch subunit 203 are controlled to be closed.

[0056] In this case, inflation and deflation subunit 202 and switch subunit 203 are
prevented from inflating the airbag subunit 201 for a long time, and airbag subunit 201 is
protected from being damaged.

[0057] The posture detection unit 40 is configured to detect a posture of the swimming
pool robot 1. In one embodiment of the present disclosure, the posture detection unit 40
is configured by, for example, an inertial sensor (IMU). The main control unit 10 controls
the waterline detection unit to start to perform the detection of the positional
relationship when posture detection results of the posture detection unit 40 meet a first
predetermined condition (for example, changing from a state parallel to the bottom
surface of the swimming pool to a state parallel to the side wall of the swimming pool).
In one embodiment of the present disclosure, in the floating working state, in response
to the posture detection unit 40 detecting that the posture of the swimming pool robot 1
meets a second predetermined condition (for example, changing from a state parallel to
the side wall of the swimming pool to a state parallel to the bottom surface of the
swimming pool), the inflation and deflation subunit 202 and the switch subunit 203 are
controlled to be closed. Further, after the sinking and floating control unit 20 enters the
floating working state for a predetermined time, the inflation and deflation subunit 202

and the switch subunit 203 are controlled to be closed. Alternatively, in response to a
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predetermined time after the sinking and floating control unit 20 enters the floating
working state, if the posture detection unit 40 does not detect that the posture of the
swimming pool robot 1 meets the second predetermined condition, the inflation and
deflation subunit 202 and the switch subunit 203 are controlled to be closed.

[0058] The distance measurement unit 50 performs distance measurement to control the
swimming pool robot 1 to find the nearest side wall or slope in response to the
operational requirement information of the swimming pool robot 1. For example, the
swimming pool robot 1 rotates once in situ to detect a distance between the swimming
pool robot 1 and each side wall of the swimming pool where the swimming pool robot 1
is located, so as to determine the nearest side wall or slope. After that, the main control
unit 10 controls the swimming pool robot 1 to move to the nearest side wall or slope, and
further makes the swimming pool robot 1 crawl along the side wall or slope to move to a
liquid surface of the swimming pool.

[0059] The map storage unit 60 is configured to store map data of the swimming pool.
The main control unit 10 controls the swimming pool robot to find the nearest side wall
or slope based on the map data in the map storage unit. The main control unit 10 controls
the swimming pool robot 1 to move to the nearest side wall or slope, and further makes
the swimming pool robot crawl along the side wall or slope to move to the liquid surface
of the swimming pool.

[0060] The water pump unit 70 is configured to extract liquid in the swimming pool where
the swimming pool robot 1 is located, and discharge the liquid to propel the swimming
pool robot 1. When the swimming pool robot 1 performs cleaning work, the extracted
liquid is discharged after being filtered inside the swimming pool robot 1. In the
embodiment of the present disclosure described above, a power of the water pump unit
70 is changed in response to the sinking and floating control unit 20 entering the floating
working state or the swimming pool robot climbing the side wall or slope. That is, when
at least a part of the swimming pool robot 1 is out of the water, a running power of the
water pump unit 70 is reduced, thereby reducing an adsorption force between the

swimming pool robot 1 and the side wall or slope, and facilitating the swimming pool
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robot 1 to gradually enter a floating state with the inflation and deflation subunit 202 and
the switch subunit 203 inflating the airbag subunit 201. In addition, in the process that
the swimming pool robot 1 crawls along the side wall or slope until at least a part of the
swimming pool robot 1 comes out of the water, the water pump unit 70 and a driving
wheel of the swimming pool robot 1 jointly push the swimming pool robot 1 to move to
the liquid surface of the swimming pool where the swimming pool robot 1 is located.
Further, after the swimming pool robot 1 is in the floating state, the water pump unit 70
can be controlled to operate at an appropriate power based on the operational
requirement information of the swimming pool robot 1 to perform cleaning work such as
the waterline area.

[0061] Above, the swimming pool robot according to the embodiments of the present
disclosure has been described with reference to FIG. 1 to FIG. 5. The swimming pool robot
according to the embodiments of the present disclosure, the sinking and floating control
of the swimming pool robot can be realized by inflating and deflating the airbag with the
air above the water level line, thereby having a faster sinking and floating speed
compared to the solution of changing a quality of the swimming pool robot itself to realize
floating or sinking through water absorption and drainage, and simplifying the
configuration of internal components. By monitoring the working state and the posture
of the swimming pool robot based on operational requirements of the swimming pool
robot, starting detecting the positional relationship between the swimming pool robot
and the waterline of the liquid surface of the swimming pool where the swimming pool
robot is located, and starting each component of the sinking and floating control unit in
stages according to detection results of the positional relationship, more accurate floating
and sinking control can be realized, and the correct posture of the swimming pool robot
in the whole operational process can be ensured.

[0062] Hereinafter, a sinking and floating control method for a swimming pool robot
according to embodiments of the present disclosure will be described with further
reference to FIG. 6 to FIG. 8E. FIG. 6is a flowchart illustrating a sinking and floating control

method for a swimming pool robot according to an embodiment of the present
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disclosure. FIG. 7 is a schematic diagram illustrating a sinking and floating control method
for a swimming pool robot according to an embodiment of the present disclosure. FIG.
8A to FIG. 8E are schematic diagrams further illustrating a sinking and floating control
method for a swimming pool robot according to an embodiment of the present
disclosure.

[0063] As shown in FIG. 6, the sinking and floating control method for a swimming pool
robot according to the embodiment of the present disclosure includes the following steps.

[0064] In step S601, a swimming pool robot is controlled to find a side wall or a slope
based on operational requirement information of the swimming pool robot, and the
swimming pool robot is enabled to crawl along the side wall or the slope.

[0065] In one embodiment of the present disclosure, the operational requirement
information includes remote control command information sent by a user, clock
information, operational task progress information, fault information, power information
or swimming pool bottom environment information. That is, the remote control
command information, the clock information, the operational task progress information,
the fault information, the power information or the swimming pool bottom environment
information instruct the swimming pool robot 1 to switch to a floating state to clean the
waterline area, come out of water and charge or maintain; or instruct the swimming pool
robot 1 to switch to a sinking state to clean the pool bottom and/or the sidewall area.

[0066] In one embodiment of the present disclosure, the distance measurement unit 50
performs distance measurement to control the swimming pool robot 1 to find the nearest
side wall or slope in response to the operational requirement information of the
swimming pool robot 1. Specifically, referring to FIG. 7, the swimming pool robot 1 rotates
once in situ to detect distances L1, L2, L3 and L4 among the swimming pool robot 1 and
side walls of the swimming pool where the swimming pool robot 1 is located, so as to
determine the nearest side wall Wr. The distance between the swimming pool robot 1
and the side wall Wr is L4, and L4 is smaller than any of L1, L2 and L3. After that, the main

control unit 10 controls the swimming pool robot 1 to move to the nearest side wall Wr,
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and further makes the swimming pool robot 1 crawl along the side wall Wr to move to
the liquid surface of the swimming pool.

[0067] Alternatively, the map storage unit 60 is configured to store map data of the
swimming pool. The main control unit 10 controls the swimming pool robot 1 to find the
nearest side wall Wr based on the map data in the map storage unit 60. The main control
unit 10 controls the swimming pool robot 1 to move to the nearest side wall Wr, and
further makes the swimming pool robot 1 crawl along the side wall Wr to move to the
liquid surface of the swimming pool.

[0068] In one embodiment of the present disclosure, when the swimming pool robot 1
performs cleaning work at the bottom of the swimming pool, the water pump unit 70
extracts the liquid in the swimming pool where the swimming pool robot 1 is located, the
extracted liquid is discharged after being filtered inside the swimming pool robot 1, and
the discharged liquid pushes the swimming pool robot 1. When the swimming pool robot
1 crawls along the side wall Wr, the water pump unit 70 and the driving wheel of the
swimming pool robot 1 jointly push the swimming pool robot 1 to move to the liquid
surface Wt of the swimming pool where the swimming pool robot 1 is located.

[0069] In step S602, a positional relationship between the swimming pool robot and a
waterline of a liquid surface of a swimming pool where the swimming pool robot is
located is detected.

[0070] In one embodiment of the present disclosure, a posture of the swimming pool
robot 1 is detected by a posture detection unit 40 configured by an inertial sensor (IMU).
The main control unit 10 controls the waterline detection unit 30 to start to perform the
detection of the positional relationship when posture detection results of the posture
detection unit 40 meet a first predetermined condition (for example, changing from a
state parallel to the bottom surface of the swimming pool to a state parallel to the side
wall of the swimming pool). That is, as shown in FIG. 8A, when the swimming pool robot
1 crawls along the side wall Wr to move to the liquid surface of the swimming pool where

the swimming pool robot 1 is located, the detection of the positional relationship
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between the swimming pool robot 1 and the waterline Wt of the liquid surface of the
swimming pool where the swimming pool robot 1 is located is performed.

[0071] As described above, the waterline detection unit 30 is configured to detect the
positional relationship between the swimming pool robot 1 and the waterline Wt of the
liquid surface of the swimming pool where the swimming pool robot 1 is located.
Specifically, the waterline detection unit 30 includes an outlet water detection subunit
301 and a proximity waterline detection subunit 302. The outlet water detection subunit
301 is configured to detect whether at least a part of the swimming pool robot 1 has come
out of water. In one embodiment of the present disclosure, the outlet water detection
subunit 301 is configured by, for example, a capacitive sensor or an ultrasonic ranging
device. The proximity waterline detection subunit 302 is configured to detect whether
the swimming pool robot 1 has crawled to a distance less than or equal to a
predetermined distance from the waterline (for example, the predetermined distance is
10cm to 20cm). In one embodiment of the present disclosure, the proximity waterline
detection subunit 302 is configured by, for example, an ultrasonic ranging device.

[0072] In step S603, a sinking and floating control unit is controlled to enter a floating
working state based on detection results to realize a floating of the swimming pool robot.

[0073] In one embodiment of the present disclosure, when the outlet water detection
subunit 301 detects that at least a part of the swimming pool robot 1 has come out of the
water (for example, a state shown in FIG. 8C), the inflation and deflation subunit 202 is
controlled to start sucking air and the switch subunit 203 is controlled to open, so that
the sinking and floating control unit 20 enters the floating working state.

[0074] Alternatively, in one embodiment of the present disclosure, when the proximity
waterline detection subunit 302 detects that the swimming pool robot 1 has crawled to
the distance less than or equal to the predetermined distance from the waterline (for
example, a state shown in FIG. 8B, the swimming pool robot 1 has crawled to a distance
less than or equal to a predetermined distance H), the inflation and deflation subunit 202
is controlled to start sucking air, and when the outlet water detection subunit 301 detects

that at least a part of the swimming pool robot 1 has come out of the water (for example,
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the state shown in FIG. 8C), the switch subunit 203 is controlled to open, so that the
sinking and floating control unit 20 enters the floating working state. In this case, the
inflation and deflation subunit 202 and the switch subunit 203 are controlled to open in
stages based on the detection of the outlet water detection subunit 301 and the proximity
waterline detection subunit 302, and the air in the air pipe is filled into the airbag subunit
201 in advance, thereby further improving the working efficiency of the sinking and
floating control unit 20.

[0075] In one embodiment of the present disclosure, a power of the water pump unit 70
is changed in response to the sinking and floating control unit 20 entering the floating
working state. That is, when at least a part of the swimming pool robot 1 is out of the
water, a running power of the water pump unit 70 is reduced, thereby reducing an
adsorption force between the swimming pool robot 1 and the side wall or slope, and
facilitating the swimming pool robot 1 to gradually enter a floating state with the inflation
and deflation subunit 202 and the switch subunit 203 inflating the airbag subunit 201. For
example, as shownin FIG. 8D, as the sinking and floating control unit 20 enters the floating
working state, an end of the swimming pool robot 1 that does not come out of the water
gradually floats.

[0076] In step S604, the sinking and floating control unit is controlled to stop working in
response to detecting that at least a part of the swimming pool robot enters underwater
again and/or detecting that the posture of the swimming pool robot meets a second
predetermined condition.

[0077] In one embodiment of the present disclosure, in the floating working state, in
response to the outlet water detection subunit 301 detecting that at least a part of the
swimming pool robot 1 enters underwater again, the inflation and deflation subunit 202
and the switch subunit 203 are controlled to be closed. Alternatively, in response to the
posture detection unit 40 detecting that the posture of the swimming pool robot 1 meets
a second predetermined condition (for example, changing from a state parallel to the side
wall of the swimming pool to a state parallel to the bottom surface of the swimming pool),

the inflation and deflation subunit 202 and the switch subunit 203 are controlled to be
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closed. For example, as shown in FIG. 8, when the swimming pool robot 1 gradually floats
to the state parallel to the bottom surface of the swimming pool, that is, when the
swimming pool robot 1 enters the floating state, the sinking and floating control unit is
controlled to stop working.

[0078] In addition, in response to the sinking and floating control unit 20 entering the
floating working state, the outlet water detection subunit 301 and the posture detection
unit 40 are closed, and after a predetermined time (for example, 40 seconds), the inflation
and deflation subunit 202 and the switch subunit 203 are controlled to be closed.
Alternatively, in one embodiment of the present disclosure, in response to that the outlet
water detection subunit 301 does not detect that at least a part of the swimming pool
robot 1 enters underwater again after the sinking and floating control unit 20 enters the
floating working state for a predetermined time (for example, 40 seconds), the inflation
and deflation subunit 202 and the switch subunit 203 are controlled to be closed.
Alternatively, in response to the predetermined time after the sinking and floating control
unit 20 enters the floating working state, if the posture detection unit 40 does not detect
that the posture of the swimming pool robot 1 meets the second predetermined
condition, the inflation and deflation subunit 202 and the switch subunit 203 are
controlled to be closed. In this case, inflation and deflation subunit 202 and switch subunit
203 are prevented from inflating the airbag subunit 201 for a long time, and airbag
subunit 201 is protected from being damaged.

[0079] Further, after the swimming pool robot 1 is in the floating state, the water pump
unit 70 can be controlled to operate at an appropriate power based on the operational
requirement information of the swimming pool robot 1 to perform cleaning work such as
the waterline area.

[0080] Above, the controllable sinking and floating swimming pool robot and the sinking
and floating control method for the swimming pool robot according to embodiments of
the present disclosure are described with reference to the drawings, the sinking and
floating control of the swimming pool robot can be realized by inflating and deflating the

airbag with the air above the water level line, thereby having a faster sinking and floating
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speed compared to the solution of changing a quality of the swimming pool robot itself
to realize floating or sinking through water absorption and drainage, and simplifying the
configuration of internal components. In the sinking and floating control method, by
monitoring the working state and the posture of the swimming pool robot based on
operational requirements of the swimming pool robot, starting detecting the positional
relationship between the swimming pool robot and the waterline of the liquid surface of
the swimming pool where the swimming pool robot is located, and starting each
component of the sinking and floating control unit in stages according to detection results
of the positional relationship, more accurate floating and sinking control can be realized,
and the correct posture of the swimming pool robot in the whole operational process can
be ensured.

[0081] The above describes basic principles of the present disclosure with reference to
specific embodiments. However, the advantages, effects, and the like mentioned in the
present disclosure are merely examples but not limitations. These advantages, effects,
and the like cannot be considered to be necessary for the embodiments of the present
disclosure. In addition, the specific details disclosed above are only for illustrative
purposes and easy-to-understand functions rather than limitation, and the foregoing
details do not limit the present disclosure for implementation of the foregoing specific
details.

[0082] The block diagrams of the device, apparatus, equipment, and system involved in
the present disclosure are merely illustrative examples and are not intended to require
or imply that the device, apparatus, equipment, and system need to be connected,
arranged, and configured in the manner shown in the block diagrams. Those skilled in the
art realize that the device, apparatus, equipment, and system can be connected,
arranged, and configured in any manner. Terms such as “include”, “comprise”, “have”,
and the like are open terms that mean “including but not limited to” and may be used
interchangeably. The terms “or” and “and” used herein refer to the terms “and/or” and

may be used interchangeably, unless the context clearly dictates otherwise. The
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expression “such as” used herein refers to the phrase “such as but not limited to” and
may be used interchangeably with “such as”.

[0083] In addition, as used herein, “or” used in a listing of items beginning with “at least
one” indicates a separate listing. Therefore, for example, a listing of “at least one of A, B,
or C” means A, or Bor C, or AB or AC or BC, or ABC (that is, A and B and C). In addition,
the word “exemplary” does not mean that the described example is preferred or better
than other examples.

[0084] In the system and method of the present disclosure, the components or steps may
be decomposed and/or recombined. These decompositions and/or recombinations shall
be regarded as equivalent solutions of the present disclosure.

[0085] Various changes, substitutions, and alterations may be made to the technology
described herein without departing from the technology taught by the appended claims.
In addition, the scope of the claims of the present disclosure is not limited to the foregoing
specific aspects such as the processing, the machine, the manufacturing, the event
composition, the means, the methods, and the actions. Existing or to-be-developed
processing, machines, manufacturing, event composition, means, methods, or actions
later performing substantially the same functions or achieving substantially the same
results as the corresponding aspects described herein may be used. Therefore, the
attached claims include such processing, machine, manufacturing, event composition,
means, methods or actions within its scope.

[0086] The foregoing description of the disclosed aspects is provided to enable a person
skilled in the art to make modifications to or use the present disclosure. Various
modifications to these aspects are apparent to a person skilled in the art, and the general
principles defined herein can be applied to other aspects without departing from the
scope of the present disclosure. Therefore, the present disclosure is not intended to be
limited to the aspects shown herein but in accordance with the widest scope consistent
with the principles and novel features disclosed herein.

[0087] The foregoing description has been given for the purposes of illustration and

description. In addition, this description is not intended to limit the embodiments of the
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present disclosure to the form disclosed herein. Although a plurality of example aspects
and embodiments have been discussed above, those skilled in the art realize some

variations, modifications, changes, additions, and sub-combinations thereof.
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Claims

1. A controllable sinking and floating swimming pool robot, comprising:
a sinking and floating control unit configured to control a swimming pool robot to float and sink;
a waterline detection unit configured to detect a positional relationship between the swimming
pool robot and a waterline of a liquid surface of a swimming pool where the swimming pool robot
is located; and
a main control unit configured to control a working state of the sinking and floating control unit,
wherein the main control unit is capable of controlling the swimming pool robot to find a side wall
or a slope based on operational requirement information of the swimming pool robot and
enabling the swimming pool robot to crawl along the side wall or the slope;
controlling the waterline detection unit to detect the positional relationship between the
swimming pool robot and the waterline of the liquid surface of the swimming pool where the
swimming pool robot is located; and
controlling the sinking and floating control unit to enter a floating working state based on

detection results to realize a floating of the swimming pool robot.

2. The controllable sinking and floating swimming pool robot according to claim 1, further
comprising a posture detection unit configured to detect a posture of the swimming pool robot,
wherein the main control unit controls the waterline detection unit to start detecting the

positional relationship in response to the posture meeting a first predetermined condition.

3. The controllable sinking and floating swimming pool robot according to claim 1, wherein the
operational requirement information comprises remote control command information sent by a
user, clock information, operational task progress information, fault information, power

information or swimming pool bottom environment information.

4. The controllable sinking and floating swimming pool robot according to claim 1, further
comprising a distance measurement unit or a map storage unit, wherein the main control unit
controls the swimming pool robot to find the nearest side wall or the nearest slope based on
distance measurement results of the distance measurement unit or map data in the map storage

unit.
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The controllable sinking and floating swimming pool robot according to claim 1, wherein the
waterline detection unit comprises an outlet water detection subunit configured to detect

whether at least a part of the swimming pool robot has come out of water.

The controllable sinking and floating swimming pool robot according to claim 1, wherein the
waterline detection unit further comprises a proximity waterline detection subunit configured to
detect whether the swimming pool robot has crawled to a distance less than or equal to a

predetermined distance from the waterline.

The controllable sinking and floating swimming pool robot according to claim 5, wherein the
sinking and floating control unit comprises an inflation and deflation subunit and a switch subunit,
wherein in response to the outlet water detection subunit detecting that at least a part of the
swimming pool robot has come out of the water, the inflation and deflation subunit is controlled
to start sucking air and the switch subunit is controlled to open, so that the sinking and floating

control unit enters the floating working state.

The controllable sinking and floating swimming pool robot according to claim 5, wherein the
sinking and floating control unit comprises an inflation and deflation subunit and a switch subunit,
wherein in response to the proximity waterline detection subunit detecting that the swimming
pool robot has crawled to the distance less than or equal to the predetermined distance from the
waterline, the inflation and deflation subunit is controlled to start sucking air, and in response to
the outlet water detection subunit detecting that at least a part of the swimming pool robot has
come out of the water, the switch subunit is controlled to open, so that the sinking and floating

control unit enters the floating working state.

The controllable sinking and floating swimming pool robot according to claim 7, wherein the
sinking and floating control unit further comprises an airbag subunit connected to the inflation
and deflation subunit, wherein the airbag subunit is connected to or disconnected from outside

atmosphere through the inflation and deflation subunit and the switch subunit,
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10.

11.

12.

13.

14.

15.

and wherein the sinking and floating control unit further comprises an air inlet and outlet subunit,
wherein the switch subunit is connected to the outside atmosphere through the air inlet and

outlet subunit.

The controllable sinking and floating swimming pool robot according to claim 1, wherein the main
control unit is further capable of controlling the sinking and floating control unit to enter a sinking
working state based on the operational requirement information of the swimming pool robot to

realize a sinking of the swimming pool robot.

The controllable sinking and floating swimming pool robot according to claim 10, wherein
controlling the sinking and floating control unit to enter the sinking working state comprises
controlling the switch subunit to open and controlling the inflation and deflation subunit to

discharge air in the airbag subunit.

The controllable sinking and floating swimming pool robot according to claim 7, wherein the
inflation and deflation subunit comprises an air pump assembly, and the switch subunit comprises

an electromagnetic valve assembly or a two-position three-way valve assembly.

The controllable sinking and floating swimming pool robot according to claim 7, wherein in
response to the outlet water detection subunit detecting that at least a part of the swimming pool
robot enters underwater again and/or the posture detection unit detecting that the posture of
the swimming pool robot meets a second predetermined condition, the inflation and deflation

subunit and the switch subunit are controlled to be closed.

The controllable sinking and floating swimming pool robot according to claim 7, wherein the
inflation and deflation subunit and the switch subunit are controlled to be closed after the sinking

and floating control unit enters the floating working state for a predetermined time.
The controllable sinking and floating swimming pool robot according to claim 7, further

comprising a water pump unit configured to pump liquid in the swimming pool where the

swimming pool robot is located and discharge the liquid to drive the swimming pool robot,
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wherein a power of the water pump unit is changed after the sinking and floating control unit
enters the floating working state or after the swimming pool robot climbs the side wall or the

slope.

16. A sinking and floating control method for a swimming pool robot, comprising:
controlling a swimming pool robot to find a side wall or a slope based on operational requirement
information of the swimming pool robot, and enabling the swimming pool robot to crawl along
the side wall or the slope;
detecting a positional relationship between the swimming pool robot and a waterline of a liquid
surface of a swimming pool where the swimming pool robot is located; and
controlling a sinking and floating control unit to enter a floating working state based on detection

results to realize a floating of the swimming pool robot.

17. The sinking and floating control method for the swimming pool robot according to claim 16,
wherein detecting the positional relationship between the swimming pool robot and the
waterline of the liquid surface of the swimming pool where the swimming pool robot is located
comprises:
starting detecting the positional relationship in response to a posture of the swimming pool robot

meeting a first predetermined condition.

18. The sinking and floating control method for the swimming pool robot according to claim 17,
wherein the operational requirement information comprises remote control command
information sent by a user, clock information, operational task progress information, fault

information, power information or swimming pool bottom environment information.

19. The sinking and floating control method for the swimming pool robot according to claim 18,
wherein controlling the sinking and floating control unit to enter the floating working state based
on detection results to realize the floating of the swimming pool robot comprises:
controlling the sinking and floating control unit to enter the floating working state in response to

detecting that at least a part of the swimming pool robot has come out of water.
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20. The sinking and floating control method for the swimming pool robot according to claim 18,
further comprising:
controlling the sinking and floating control unit to stop working in response to detecting that at
least a part of the swimming pool robot enters underwater again and/or detecting that the

posture of the swimming pool robot meets a second predetermined condition.
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Abstract

The present disclosure relates to the field of underwater robots, and in particular to a
controllable sinking and floating swimming pool robot and a sinking and floating control method
for a swimming pool robot. The controllable sinking and floating swimming pool robot of the
present disclosure includes a sinking and floating control unit configured to control a swimming
pool robot to float and sink; a waterline detection unit configured to detect a positional
relationship between the swimming pool robot and a waterline of a liquid surface of a swimming
pool where the swimming pool robot is located; and a main control unit configured to control a
working state of the sinking and floating control unit to enter a floating working state based on

detection results to realize a floating of the swimming pool robot.
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56F9E4E831DA9C74598EF5ES5C58E514C6153A6C5B184002E6
0C84D2E77D4A7A427A24D097E581022

351845E8F2B7612F48D6A0CC319128C77CA66EB1CED561BD
A4F3A080F3898AC8D4F54E5210795E61A87E0F6D07FB1366A
491F3A6D45FBI3EG6EA68602C5B4003

FAB6E3B195D36CF7088BA65BEDE6FBID0229EAC3A3623E25A
A1E3CD2D40E36C1735D5616B50C46FD4F1A47453EC3BAE39
F833C35313DE206699631A542FECAC28

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 CFFBEATBOT
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and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES
PATENT AND TRADEMARK OFFICE
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P.O. Box 1450
Alexandria, VA 22313 - 1450
WWWw.uspto.gov

ELECTRONIC PAYMENT RECEIPT

APPLICATION #
18/822,334

RECEIPT DATE / TIME

09/02/2024 10:08:10 AM Z ET

ATTORNEY DOCKET #
3720-24P06732US

Title of Invention

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Application Information

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

CONFIRMATION # 6388
PATENT CENTER # 66995027
CUSTOMER # 92940

CORRESPONDENGE
ADDRESS

Payment Information

PATENT #

FILED BY

AUTHORIZED BY

FILING DATE

FIRST NAMED
INVENTOR

Na Xu

Xiaofeng LIU

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY
CARD / 5684 E202492A08536900 Na Xu
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
PROCESSING FEE, EXCEPT IN
2830 PROVISIONAL APPLICATIONS 56.00 1 56.00
REQUEST FOR PRIORITIZED
2817 D IATION 1680.00 1 1680.00
o111 UTILITY PATENT APPL. SEARCH 250,00 1 260,00
FEE
4011 BASIC FILING FEE- UTILITY 64.00 1 64.00
EXAMINATION OF ORIGINAL
2311 PATENT APPLICATION 520.00 1 520.00
TOTAL
AMOUNT: $2,400.00
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Swimming Pool Robot 1

FIG. 2A
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FIG. 2B
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S601

Swimming pool robot is controlled to find a side wall or a slope based on operational
requirement information of the swimming pool robot, and the swimming pool robot is

enabled to crawl along the side wall or the slope

S602
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Positional relationship between the swimming pool robot and a waterline of a liquid surface

of a swimming pool where the swimming pool robot is located is detected

S603
\ a

Sinking and floating control unit is controlled to enter a floating working state based on

detection results to realize a floating of the swimming pool robot

S604
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The sinking and floating control unit is controlled to stop working in response to detecting
that at least a part of the swimming pool robot enters underwater again and/or detecting that

the posture of the swimming pool robot meets a second predetermined condition

FIG. 6
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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 X f |_| U Nonprovisional Application Number (if

Inventor: 1ao eng known):

Title of

Invention: CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

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

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

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

3. The applicable box is checked below:

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.

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

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

ii. Ifthe 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), oris
a national stage entry under 35 U.S.C. 371.

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

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

Signature/NA XU/ Date2024_08_30
E\IParmte/Typed) NA X U Ereagcitsi:irggi:\ Number 64 3 69

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

*Total of 1 forms are submitted.
BEATBOT
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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.

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

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

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

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

Arecord 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)).

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

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

Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Do Code: PA.. FTOIAIAB2A (07-13)
N . . ~T3
Document Description: Power of Attorney Approvsd for uss through 11/30/2014. OMB 0851-0051

U5, Patent and Tragemark Cifice; U5, REPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond fo a collection of information unless it dispiays 3 valid OMB contral number.

e o

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is 1o be submilted with the Power of Attorsey by Applicant form (PTO/AIABZE) to identify the applicalion to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. I neither form PTO/AIAE2A nor form PTO/AIAS2B identifies the application to which the Power of Atforney is
directed, the Power of Allorney will not be recegnized in the application.

Application Number

Filing Date Concurrently submilted

First Namad Inventor Kiaofeng LIU

Title CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT
AND SINKING AND FLOATING CONTROL METHOD FOR SWIMMING
POCL ROBOT

Art Unit

Examiner Name

Aftorney Docket Number [3720-24P0OB732US

SIGNATURE of Applicant or Patent Practitioner
Signature i’N A Xu i Date {Optional)

Name NA XU Registration 84389

Numbaer

Tithe (if Applicantis a
juristic entity}

Applicant Name {if Applicant is a juristic entity}

NOTE: This form musti be signed in accordancs with 37 CFR 1.33. See 37 CFR 1.4{d) for signature requirements and certifications. if
more than ong applicant, use multiple forms.

*Total of ] forms are submitled.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required o 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 US.C. 122 and 37 CFR
1.11 and 1.14. This collection is eslimated to iske 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire
o complete this form andfer suggestions for reducing this burden, should be sent o the Chief Information Officer, U.S. Patent and
Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandrig, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ARDRESS. SERD TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 223131480,

I you need assistance in complating the form, call 1-800-PT(-8198 and seiect opfion 2.
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FOWER OF ATTORNEY BY APPLICANTY
3

| hiershy revoke all previous powers of sftvrmeygiven in 1he appliceion identified in aither the strached ransritial ietierar
the boxes below,

Spplication Numbery Filing Date

{Mote! The boxes above mgy be heft Biank if infoovation fs provided op form FTOMWB.?A. 3
[w‘* § § Tiarghy appoit the Patant Pracilions:
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ntlar o ths boxes abowe o
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Lam ihe Applinant (f the Applicant is ajusistic subity, lst the Applicant same in e box):

! E Invenioran Joint nveriter (fitle ol raquired balow)
Legsl Feprassntalive of & Deceasad or Legally Incapsciiatad Inventor (e not requirad below)
EV i Aasignes’ or Person o Wham the Inventor is Under an Obfigetion 1o Assign (provide sigheds fithe ¥ applicantis & juristic entity}

§ Rersgiy who Qthaniss Bhows Sufficient Proprintary Interest (e, @ petition under 3T OFR 1 48(0H2) was pranted i the
wiaplicstion or e eoncurrenly being filed with this document) (provide signeds tille If applicant is & juristic antity)

SIGNATURE of Applicant for Patent

Thg undersigoed fwhose titls is supphe'i :e!ow} i sut’;iiarimd fo act on behalf of the appiivent (s, whnre the spplicant &z janstis snte).

Signalure | Date (Optional) |
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Till: Director of Intellectual Property Department
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 3720-24P06732US

Application Data Sheet 37 CFR 1.76

Application Number

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING

Title of Invention | ~o\TroI METHOD FOR SWIMMING POOL ROBOT

The application data sheet is part of the provisional or nonprovisional application for which it 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:

[ 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

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Xiaofeng LIV

Residence Information (Select One) (O US Residency  (8) Non US Residency () Active US Military Service

City |Singapore Country of Residence ! SG

Mailing Address of Inventor:

Address 1 60 Paya Lebar Road #12-03, Paya Lebar Square

Address 2

City Singapore | State/Province

Postal Code | Country SG

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Yongfei HUA

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City |Singapore Country of Residence ! SG

Mailing Address of Inventor:

Address 1 60 Paya Lebar Road #12-03, Paya Lebar Square
Address 2

City Singapore | State/Province
Postal Code | | Country SG

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

BEATBOT
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 3720-24P06732US

Application Data Sheet 37 CFR 1.76 —
Application Number

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING

Title of Invention | ~o\TroI METHOD FOR SWIMMING POOL ROBOT

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 92940

Email Address contact@us-ip.com

Application Information:

Title of the Ivention | CONTROLLASLE STILG AND PTG SIS FO0T ROROT AVD SIKING A10
Attorney Docket Number| 3720-24P06732US Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

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).

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

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

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

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

Representative Information:

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

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

Please Select One: (® Customer Number (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
BEATBOT
Customer Number 92940 Ex. 100
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

. . Attorney Docket Number | 3720-24P06732US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING
CONTROL METHOD FOR SWIMMING POOL ROBOT

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

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

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 PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
2024110176973 CN 2024-07-26 560C

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

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 3720-24P06732US

Application Data Sheet 37 CFR 1.76

Application Number

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING

Title of Invention | ~o\TroI METHOD FOR SWIMMING POOL ROBOT

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

).

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

BEATBOT
Ex. 1002
EFS Web 2.2.12 Page 54 of 178



PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 3720-24P06732US

Application Data Sheet 37 CFR 1.76 —
Application Number

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING

Title of Invention | ~o\TroI METHOD FOR SWIMMING POOL ROBOT

Applicant Information:

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

Applicant 1

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

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

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name | xjner Global Pte. Ltd,

Mailing Address Information For Applicant:

Address 1 60 Paya Lebar Road #12-03, Paya Lebar Square
Address 2

City Singapore State/Province
Country | sG Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

. . Attorney Docket Number | 3720-24P06732US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING
CONTROL METHOD FOR SWIMMING POOL ROBOT

Assignee 1

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

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

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

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country Postal Code

Phone Number Fax Number

Email Address

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

Signature:

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

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

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

Signature |/Na Xu/ Date (YYYY-MM-DD)| 2024-08-29

First Name | Na Last Name | Xu Registration Number | 64369

Additional Signature may be generated within this form by selecting the Add button.
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | 3720-24P06732US

Application Data Sheet 37 CFR 1.76

Application Number

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING

Title of Invention | ~o\TroI METHOD FOR SWIMMING POOL ROBOT

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APIEI{JII\?IEE;ON 35{](::L)NSA?11:E GI?JII)\I?II"{T FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/822,334 09/02/2024 664 3720-24P06732US 20 2
CONFIRMATION NO. 6388
92940 FILING RECEIPT
IPro, PLLC
e G o Plasa MW
PMB# 816

Sterling, VA 20164
Date Mailed: 09/13/2024

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Xiaofeng LIU, Singapore, SINGAPORE;
Yongfei HUA, Singapore, SINGAPORE;
Applicant(s)
Aiper Global Pte. Ltd., Singapore, SINGAPORE;

Power of Attorney: The patent practitioners associated with Customer Number 92940

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 2024110176973 07/26/2024 Access Code Provided

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/11/2024

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/822,334

Projected Publication Date: 01/29/2026

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Preliminary Class

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

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://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-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/822,334
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A
SEARCH FEE
AT o N/A N/A N/A 280 N/A
EXAMINATION FEE
(37 CFR 1.16(0). (). or (a) N/A N/A N/A 320 N/A
TOTAL CLAIMS - * -
(37 GFR 1.16(i)) 20 minus 20 = 0 X B 0 OR
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h)) 2 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 664 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total g i - =
= @7 ch ?.160)) Minus X = OR =
[a) - - =
E (:I;g%erRe? .?g(nht)) s x = OR =
<§E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = X =
= (a7 ch ?.160)) OR =
% Independent * Minus | ** = M _ OR _
L (37 CFR 1.16(h)) = -
<§E Application Size Fee (37 CFR 1.16(s))
R
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) ©
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
herHi Preyi Pai " egends i ahi L hoxincolumn
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United States Patent and Trademark Office

Under Sacretary of Commerce for intellectual Property and
Director of the United States Pafent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

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

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

New to the process? The Patent Basics page will take vou from Contact us:

“What is a patent?” to assistance with the application process s General information: USPTO Contact Center

*  www.usplo.gov/PaleniBasics - www.uspto.gov/heip

*  Patent Center
Patent Electronic Business Center
- www.uspto.gov/EBC

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

o www,uspto.gov/ EntityStatus = Pre or post-examination: Application Assistance Unit

- www.uspto.gov/PatentAssistance
Become a registered electronic filer (eFiler). You'll gain access
to the full capabilities of Patent Center. As a registerad eFiler,
you can electronically view your submission, track the progress *  Access our free services all in one spot. Find all of our
of your application, and respond to USPTO correspondence. contact centers, natinnwide services, evenis, aducation,
and training.
- www.uspto.gov/ FreeServices

Want to learn more?

= www.uspio.gov/NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
tha USPTO intellectual Property (IP) Identifier,

«  Connect with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube,

° ipidentifier.uspto.gov »  Hear about resources for startups, inventors, and
Wa also provide Pro Se Assistance, support specifically entrapreneurs, as well as our initiatives engaging women,
gearaed for independent inventors without an attorney or the military community, and others. These programs offer
agent. Follow the link below, call us at B&6-767-3R4E, or emnail helpful tips and tricks on identifying and managing your P
prosaassistancecenter@uspto.gov. finding options for funding, and expanding your network to
= www.usplto.gov/ProSePatents support your business.

- www.usplo.gov/startups
MNeead help near yvou? Wa have regional offices across the

country, as well as Patent and Trademark Rescurce Centers in
libraries in nearly every state, with specialists standing by 1o - www.uspto.gov/initiatives
help you at no cost.

- www.uspto.gov/inventors

= We hope you connect with us by subscribing to receive

° i . . e . o
www.uspto.gov/locations important notifications by amaii.

* WWW.uspio.gov/ptrc - www.uspto.gov/subscribe

. 0 7 r
o Vidal_ Y Y

Kathi Vidal Derrick Brent
Under Secretary of Commerce for Intellectual Property and Deputy Under Secretary of Commerce for Intellectu ? g
Director of the United States Patent and Trademark Office Deputy Director of the United States Patent and T emark sre
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388
92940 7590 10/02/2024 | A AMINGR |
IPro, PLLC
12332 Towncenter Plaza CENTRAL, DOCKET
PMB# 816
Sterling, VA 20164 | arronm ] eapsRNUMBER |
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
10/02/2024 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@us-ip.com
uspto+949965 @dockettrak.com

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

18/822,334 LIU et al.

Decision Granting Request for

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

1. THE REQUEST FILED 02 September 2024 IS GRANTED .

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

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

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

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

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

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

mailing of a final Office action;

r o mmo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/
PROGRAM SUPPORT SPECIALIST, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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WIPO

. . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

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

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

Document details:  Country/Office: CN
Filing date: 26 Jul 2024 (26.07.2024)

Application number: 202411017697.3

Date of availability of document: 31 Jul 2024 (31.07.2024)

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

AR, AT, AU, BE, BR, CA, CH, CL, DE, DK, EA, EE, EM, EP, ES, FI, FR, GB,
GE, IB, IL, IN, IR, IT, JP, LT, LV, MA, MC, MX, NL, NO, NZ, PE, SE, TR, US

Date of issue of this certificate: 10 Oct 2024 (10.10.2024)

*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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PATENT
Customer No. 92940
Attorney Docket No. 3720-24P06732US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

Xiaofeng LIU Group Art Unit: Not Yet Assigned

Application No.: 18/822,334 Examiner: Not Yet Assigned

Filed: September 2, 2024 Confirmation No: 6388

For: CONTROLLABLE SINKING AND
FLOATING SWIMMING POOL ROBOT
AND SINKING AND FLOATING
CONTROL METHOD FOR SWIMMING
POOL ROBOT

e N N e N N N e S e

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
PRELIMINARY AMENDMENT
Prior to examination of the above-referenced application, please enter the following
amendments and remarks:

Amendments to the Drawings begin on page 2 of this paper.

Remarks follow the amendments section of this paper.
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Application No.: 18/822,334
Attorney Docket No.: 3720-24P06732US

AMENDMENTS TO THE DRAWINGS

Please replace the sheet containing figures 4, 5, 7 and 8D with the concurrently filed

replacement sheet.
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Application No.: 18/541,041
Attorney Docket No.: 3720-23P07108US

REMARKS

Because figures 4, 5, 7 and 8D submitted previously had improperly generated lines from

objection conversion during PDF generation, the figure is amended to reflect the original accurate
view. No new matter is added.

Respectfully submitted,

By: [ NAXU /
NA XU
Registration N0.64369
Phone:6178330649
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control AND waterline
ADJ detect$3
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waterline ADJ detection
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(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
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(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
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08:37 AM

2024/11/01
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L17

L18

L19

L20

L21

L22

("5435031" |
"20070067930" |
"20150101135").pn. OR
("11124982").urpn.
AND (PGPB | USPT |
USOC).dbnm.

("20150337556" |
"20210079679" |
"20210254359" |
"20220066456").pn. OR
("12018509").urpn.
AND (PGPB | USPT |
USOC).dbnm.

114/313 AND swimming
ADJ pool AND robot
AND sink$3 AND
float$3 AND control$3

b639g8/00.cpc. AND
swimming ADJ pool
AND robot AND sink$3
AND float$3 AND
control$3

b63g8/001.cpc. AND
swimming ADJ pool
AND robot AND sink$3
AND float$3 AND
control$3

b639g8/24.cpc. AND
swimming ADJ pool
AND robot AND sink$3
AND float$3 AND
control$3

g05d1/467.cpc. AND
swimming ADJ pool
AND robot AND sink$3
AND float$3 AND
control$3

DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

OR
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AND

AND

AND

AND

AND

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/11/04
11:14 AM

2024/11/04
11:17 AM

2024/11/04
11:20 AM

2024/11/04
11:20 AM

2024/11/04
11:20 AM

2024/11/04
11:24 AM

2024/11/04
11:24 AM

11/04/2024 11:55:08 AM
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SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L23 106 €04h4/1654.cpc. AND [(US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:24 AM
AND robot AND sink$3 |[AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L24 0 g05d2107/29.cpc. AND [(US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:45 AM
AND robot AND sink$3 |[AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
2. A Request for Prioritized Examination (Track 1) was filed by the applicant on
September 2, 2024, and granted on October 2, 2024.

3. A preliminary amendment was filed by the applicant on October 18, 2024.

Drawings
4. The replacement drawings were received on October 18, 2024. These drawings

are acceptable.

Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claim 11 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor (or for applications subject to pre-

AlA 35 U.S.C. 112, the applicant), regards as the invention.
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7. Claim 11 recites the limitation "the switch subunit" in line 3. There is insufficient
antecedent basis for this limitation in the claim.

8. Claim 11 recites the limitation "the inflation and deflation subunit" in line 3. There
is insufficient antecedent basis for this limitation in the claim.

9. Claim 11 recites the limitation "the airbag subunit" in line 4. There is insufficient

antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103
10.  In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis (i.e., changing from AlA to pre-AlA) for the rejection will
not be considered a new ground of rejection if the prior art relied upon, and the rationale
supporting the rejection, would be the same under either status.
11.  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.

12.  Claim(s) 1, 3, 5, 10 and 16-19 are rejected under 35 U.S.C. 103 as being
unpatentable over Korenfeld et al. (US 11,124,982) in view of Tryber et al.
(US 11,274,462).

Korenfeld et al. discloses a pool cleaner robot, as shown in Figures 1-18, which
is comprised of a body or housing, defined as Part #14, a first track/wheels set, defined

as Part #11, a second track/wheels set, defined as Part #12, one or more fluid outlets
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including a center fluid outlet, defined as Part #51, and a side fluid outlet, defined as
Part #55, a bottom fluid inlet, a controller, defined as Part #50, and a yaw sensor or
inclinometer, defined as Part #52, where said pool cleaner robot is configured to detect
and maintain a required waterline angle with a waterline, defined as Part #222, based
on readings from said yaw sensor or inclinometer, as shown in Figure 18, and is
configured to crawl or move from a pool bottom, defined as Part #220, onto a sidewall,
defined as Part #210 of a swimming pool, as shown in Figure 9.

Korenfeld et al. also discloses a control method for a pool cleaner robot which is
comprised of the steps of controlling a pool cleaner robot to find a sidewall, defined as
Part #210, or a slope based on information of said pool cleaner robot, and enable said
pool cleaner robot to crawl or move along said sidewall or slope, as shown in Figure 9,
and detecting a positional relationship between said pool cleaner robot and a waterline,
defined as Part #222, by means of a yaw sensor or inclinometer, defined as Part #52,
as shown in Figure 18.

Korenfeld et al., as set forth above, shows all of the features claimed except for
the use of a sinking and floating control unit that is configured to control a pool cleaner
robot to float and sink.

Tryber et al. discloses a pool cleaning robot, as shown in Figures 1-18, which
includes an electronic control unit, defined as Part #510, a gyroscope, defined as Part
#520, a geometrical sensor, defined as Part #530, and a ballast tank that is comprised
of a compartment, defined as Part #174, with a compressed gas cylinder, defined as
Part #172, and a piston, defined as Part #171, as shown in Figure 8A, which sucks in

water to make said pool cleaning robot heavy so that it will sink from a waterline in a
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sinking working state, defined as Part #340, and expels water to make said pool
cleaning robot lighter so that it will float to said waterline in a floating working state, as
shown in Figure 10. Said electronic control unit is configured to control the generation
of fluid jets, ballast tank actuation and steering a rudder, defined as Part #32, and right
and left diving planes, defined as Parts #31 and 33, of a steering module, as described
in lines 27-29 of column 6.

Therefore, it would have been obvious before the effective filing date of the
claimed invention to one of ordinary skill in the art, to utilize a pool cleaning robot with a
ballast tank and a control unit to allow said pool cleaning robot to sink or float, as taught
by Tryber et al., in combination with the pool cleaner robot and method as disclosed by
Korenfeld et al. for the purpose of providing a pool cleaner robot with ballasting means

to allow said pool cleaner robot to sink from a waterline or float to a waterline.

Allowable Subject Matter
13. Claims 2, 4, 6-9, 12-15 and 20 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all

of the limitations of the base claim and any intervening claims.

Conclusion
14.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LARS A OLSON whose telephone number is (571) 272-

6685. The examiner can normally be reached Monday to Friday 8:00am - 4:00pm.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, SAMUEL J MORANO can be reached on 571-272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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.

November 4, 2024

/LARS A OLSON/
Primary Examiner, Art Unit 3615
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of Group Art Unit: 3615

Xiaofeng LIU Examiner: OLSON, LARS A

Application No.: 18/822,334 Confirmation No.: 6388

Filed: 09/02/2024 Attorney Docket: 3720-24P06732US

For: CONTROLLABLE SINKING AND FLOATING
SWIMMING POOL ROBOT AND SINKING
AND FLOATING CONTROL METHOD FOR
SWIMMING POOL ROBOT

)
)
)
)
)
)
)
)
)
)

Response to Non-Final Office Action

Mail Stop: AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In reply to the Non-Final Office Action dated November 07, 2024, please amend the
above identified application as follows.

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks/Arguments begin on page 8 of this paper.
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IN THE CLAIMS:

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

1. (Currently Amended) A controllable sinking and floating swimming pool robot,
comprising:
a sinking and floating control unit configured to control a swimming pool robot to float
and sink;
a waterline detection unit configured to detect a positional relationship between the
swimming pool robot and a waterline of a liquid surface of a swimming pool where the
swimming pool robot is located; and
a main control unit configured to control a working state of the sinking and floating
control unit,
wherein the main control unit is capable of controlling the swimming pool robot to find
a side wall or a slope based on operational requirement information of the swimming
pool robot and enabling the swimming pool robot to crawl along the side wall or the
slope;
controlling the waterline detection unit to detect the positional relationship between
the swimming pool robot and the waterline of the liquid surface of the swimming pool
where the swimming pool robot is located; and
controlling the sinking and floating control unit to enter a floating working state based
on detection results to realize a floating of the swimming pool robot,

wherein the sinking and floating control unit is controlled to stop working after the

sinking and floating control unit enters the floating working state for a predetermined

time.

2. (Original) The controllable sinking and floating swimming pool robot according to claim
1, further comprising a posture detection unit configured to detect a posture of the

swimming pool robot,
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wherein the main control unit controls the waterline detection unit to start detecting
the positional relationship in response to the posture meeting a first predetermined

condition.

3. (Original) The controllable sinking and floating swimming pool robot according to claim
1, wherein the operational requirement information comprises remote control
command information sent by a user, clock information, operational task progress
information, fault information, power information or swimming pool bottom

environment information.

4. (Original) The controllable sinking and floating swimming pool robot according to claim
1, further comprising a distance measurement unit or a map storage unit, wherein the
main control unit controls the swimming pool robot to find the nearest side wall or the
nearest slope based on distance measurement results of the distance measurement unit

or map data in the map storage unit.

5. (Original) The controllable sinking and floating swimming pool robot according to claim
1, wherein the waterline detection unit comprises an outlet water detection subunit
configured to detect whether at least a part of the swimming pool robot has come out

of water.

6. (Original) The controllable sinking and floating swimming pool robot according to claim
1, wherein the waterline detection unit further comprises a proximity waterline
detection subunit configured to detect whether the swimming pool robot has crawled

to a distance less than or equal to a predetermined distance from the waterline.

7. (Original) The controllable sinking and floating swimming pool robot according to claim
5, wherein the sinking and floating control unit comprises an inflation and deflation

subunit and a switch subunit, wherein in response to the outlet water detection subunit
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detecting that at least a part of the swimming pool robot has come out of the water, the
inflation and deflation subunit is controlled to start sucking air and the switch subunit is
controlled to open, so that the sinking and floating control unit enters the floating

working state.

8. (Original) The controllable sinking and floating swimming pool robot according to claim
5, wherein the sinking and floating control unit comprises an inflation and deflation
subunit and a switch subunit, wherein in response to the proximity waterline detection
subunit detecting that the swimming pool robot has crawled to the distance less than or
equal to the predetermined distance from the waterline, the inflation and deflation
subunit is controlled to start sucking air, and in response to the outlet water detection
subunit detecting that at least a part of the swimming pool robot has come out of the
water, the switch subunit is controlled to open, so that the sinking and floating control

unit enters the floating working state.

9. (Original) The controllable sinking and floating swimming pool robot according to claim
7, wherein the sinking and floating control unit further comprises an airbag subunit
connected to the inflation and deflation subunit, wherein the airbag subunit is
connected to or disconnected from outside atmosphere through the inflation and
deflation subunit and the switch subunit,
and wherein the sinking and floating control unit further comprises an air inlet and
outlet subunit, wherein the switch subunit is connected to the outside atmosphere

through the air inlet and outlet subunit.

10. (Original) The controllable sinking and floating swimming pool robot according to claim
1, wherein the main control unit is further capable of controlling the sinking and floating
control unit to enter a sinking working state based on the operational requirement

information of the swimming pool robot to realize a sinking of the swimming pool robot.
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11. (Currently Amended) The controllable sinking and floating swimming pool robot

according to claim 10, wherein_the sinking and floating control unit comprises an

inflation and deflation subunit, a switch subunit and an airbag subunit connected to the

inflation and deflation subunit, controlling the sinking and floating control unit to enter

the sinking working state comprises controlling the switch subunit to open and

controlling the inflation and deflation subunit to discharge air in the airbag subunit.

12. (Original) The controllable sinking and floating swimming pool robot according to claim
7, wherein the inflation and deflation subunit comprises an air pump assembly, and the
switch subunit comprises an electromagnetic valve assembly or a two-position three-

way valve assembly.

13. (Original) The controllable sinking and floating swimming pool robot according to claim
7, wherein in response to the outlet water detection subunit detecting that at least a
part of the swimming pool robot enters underwater again and/or the posture detection
unit detecting that the posture of the swimming pool robot meets a second
predetermined condition, the inflation and deflation subunit and the switch subunit are

controlled to be closed.

14. (Canceled)

15. (Original) The controllable sinking and floating swimming pool robot according to claim
7, further comprising a water pump unit configured to pump liquid in the swimming
pool where the swimming pool robot is located and discharge the liquid to drive the
swimming pool robot,
wherein a power of the water pump unit is changed after the sinking and floating
control unit enters the floating working state or after the swimming pool robot climbs

the side wall or the slope.
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16. (Currently Amended) A sinking and floating control method for a swimming pool robot,
comprising:
controlling a swimming pool robot to find a side wall or a slope based on operational
requirement information of the swimming pool robot, and enabling the swimming pool
robot to crawl along the side wall or the slope;
detecting a positional relationship between the swimming pool robot and a waterline of
a liquid surface of a swimming pool where the swimming pool robot is located; [[and]]
controlling a sinking and floating control unit to enter a floating working state based on
detection results to realize a floating of the swimming pool robot; and

controlling the sinking and floating control unit to stop working after the sinking and

floating control unit enters the floating working state for a predetermined time.

17. (Original) The sinking and floating control method for the swimming pool robot
according to claim 16, wherein detecting the positional relationship between the
swimming pool robot and the waterline of the liquid surface of the swimming pool
where the swimming pool robot is located comprises:
starting detecting the positional relationship in response to a posture of the swimming

pool robot meeting a first predetermined condition.

18. (Original) The sinking and floating control method for the swimming pool robot
according to claim 17, wherein the operational requirement information comprises
remote control command information sent by a user, clock information, operational
task progress information, fault information, power information or swimming pool

bottom environment information.

19. (Original) The sinking and floating control method for the swimming pool robot
according to claim 18, wherein controlling the sinking and floating control unit to enter
the floating working state based on detection results to realize the floating of the

swimming pool robot comprises:
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controlling the sinking and floating control unit to enter the floating working state in
response to detecting that at least a part of the swimming pool robot has come out of

water.

20. (Original) The sinking and floating control method for the swimming pool robot
according to claim 18, further comprising:
controlling the sinking and floating control unit to stop working in response to detecting
that at least a part of the swimming pool robot enters underwater again and/or
detecting that the posture of the swimming pool robot meets a second predetermined

condition.
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REMARKS

Claims 1, 11 and 16 have been amended, and claim 14 is canceled adaptively.

Reconsideration and allowance of the application are respectfully requested.

Rejections under 35 U.S.C. § 112

Claim 11 have been rejected under 35 U.S.C. 112 as being indefinite.

The applicant has amended claim 14 to incorporate the limitation “the sinking and
floating control unit comprises an inflation and deflation subunit, a switch subunit and an
airbag subunit connected to the inflation and deflation subunit” which is at least supported by
the original claims 7, 8, 9 and the descriptions as filed. The limitations “the switch subunit” and
“the inflation and deflation subunit” in the original line 3 and “the airbag subunit” in the
original line 4 thus possess the antecedent bases.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of 35 U.S.C.

§ 112 rejections of the claims.

Rejections under 35 U.S.C. § 103

Claims 1-3, 5, 10 and 16-19 are rejected under 35 U.S.C. 103 as being unpatentable over
Korenfeld et al (US 11,124,982). and in view of Tryber et al (US 11,274,462).

Applicant gratefully acknowledges Examiner’s indication that claims 2, 4, 6-9, 12-15 and
20 are patentable.

Applicant has amended the independent claims 1 and 16 to include the limitations of

the allowable claim 14 with minor expression adjustment for the sake of clarity. Accordingly,
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Applicant respectfully requests reconsideration and withdrawal of 35 U.S.C. 103 rejection of the

pending claims.

Conclusion

It is believed that all of the pending claims have been addressed. However, the absence
of a reply to a specific rejection, issue or comment does not signify agreement with or
concession of that rejection, issue or comment. In addition, because the arguments made
above may not be exhaustive, there may be reasons for patentability of any or all pending
claims (or other claims) that have not been expressed. Finally, nothing in this paper should be
construed as an intent to concede any issue with regard to any claim, except as specifically
stated in this paper, and the amendment of any claim does not necessarily signify concession of
unpatentability of the claim prior to its amendment.

Should the Examiner have any questions about this application, Applicant’s undersigned

representative can be reached at the telephone number given below.

Respectfully submitted,
/ NAXU /

NA XU
Registration No. 64341
Phone: 617-5125149
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E AMENDMENT PAID FOR
Total * ! *k _ _
E (37 OFF 11660} 19 Minus 20 =0 x $40 = 0
<Z | Independent * ; *xx _ _
g (270Fﬁ)?1.16(h)) 2 Minus 3 =0 x $192 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; . = =
= | (37CFR 1.160) Minus = x $0 =
O | Independent . ; xx _ _
E (37 CFFI)? 1.16(h) Minus = x $0 =
E ] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()

TOTAL ADD'L FEE

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

Examiner

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

/Theresa OKON/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reguire to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and sefect option 2.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 18/822.334 LIU et al.
H“m H “H “H“‘ ‘ ““ o s
LARS A OLSON 3615
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed = | Restricted | | Interference O | Objected
CLAIMS
(J Claims renumbered in the same order as presented by applicant O cpPA O 1.D. (J R.1.47
CLAIM DATE
Final Original | 11/04/2024 [ 11/29/2024

1 1 v =
2 2 O =
3 3 v =
4 4 O =
5 5 v =
6 6 O =
7 7 O =
8 8 O =
9 9 O =
10 10 v =
11 11 v =
12 12 O =
13 13 O =
14 O -
14 15 O =
15 16 v =
16 17 v =
17 18 v =
18 19 v =
19 20 O =
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 18/822.334 LIU et al.
L
LARS A OLSON 3615
CPC - Searched”
Symbol Date Examiner
B63G 8/00 11/29/2024 LO
B63G 8/001 11/29/2024 LO
B63G 8/24 11/29/2024 LO
GO05D 1/467 11/29/2024 LO
GO05D 2107/29 11/29/2024 LO
EO4H 4/1654 11/29/2024 LO
B25J 3/00 11/29/2024 LO
GO05D 1/02 11/29/2024 LO
GO05D 1/10 11/29/2024 LO
CPC Combination Sets - Searched*
Symbol Date Examiner
All listed above 11/29/2024 LO
US Classification - Searched”
Class Subclass Date Examiner
114 313 11/29/2024 LO

* 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

See attached search history

11/29/2024

LO

BEATBO

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper Hox 2034)
Page 138 of 178



Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 18/822.334 LIU et al.
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LARS A OLSON 3615
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
PE2E Search All listed above 11/29/2024 LO
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | g5 334 LU et al.
H “ ““H Examiner Art Unit
LARS A OLSON 3615
CPC
Symbol Type Version
B63G F 2013-01-01
EO04H | 2013-01-01
B63G | 2013-01-01
G05D | 2024-01-01
B25J | 2013-01-01
G05D A 2024-01-01
B63G A 2013-01-01
G05D A 2024-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19

/LARS A OLSON/
Primary Examiner, Art Unit 3615

(Primary Examiner)

29 November 2024

(Date)

O.G. Print Claim(s} | O.G. Print Figure

15

1
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/822,334 LIU et al.
Examiner Art Unit
LARS A OLSON 3615

INTERNATIONAL CLASSIFICATION

CLAIMED

B63G

E04H

B25J

G05D

B63G

| |wWw]|]|

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

114

313

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

19

/LARS A OLSON/
Primary Examiner, Art Unit 3615

(Primary Examiner)

29 November 2024

(Date)

O.G. Print Claim(s} | O.G. Print Figure

15

1
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/822,334 LIU et al.
Examiner Art Unit
LARS A OLSON 3615

(Assistant Examiner)

(J Claims renumbered in the same order as presented by applicant [J CPA (O T.D. [ R.1.47
CLAIMS
Final |Original|Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original]Final |Original
1 1 10 10 18 19
2 2 11 11 19 20
3 3 12 12
4 4 13 13
5 5 14
6 6 14 15
7 7 15 16
8 8 16 17
9 9 17 18
NONE

(Date)

Total Claims Allowed:

19

/LARS A OLSON/
Primary Examiner, Art Unit 3615

(Primary Examiner)

29 November 2024

(Date) 15

O.G. Print Claim(s} | O.G. Print Figure

1
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Part of Paper No.: 20241129
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 0 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/10/31
AND robot AND control |USOCR; FIT (AU, AP, 03:42 PM
AND waterline ADJ AT, CA, CH, CN, DD,
detection AND crawl DE, EA, EP, ES, FR,
near5 side ADJ wall GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L2 0 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/10/31
AND robot AND control |USOCR; FIT (AU, AP, 03:42 PM
AND waterline ADJ AT, CA, CH, CN, DD,
detection AND crawl DE, EA, EP, ES, FR,
AND side ADJ wall GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L3 1 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/10/31
AND robot AND control |USOCR; FIT (AU, AP, 03:42 PM
AND waterline AND AT, CA, CH, CN, DD,
detection AND crawl DE, EA, EP, ES, FR,
AND side ADJ wall GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L4 75 swimming ADJ pool (US-PGPUB; USPAT; |AND ON ON 2024/11/01
AND robot AND sink$3 [USOCR; FIT (AU, AP, 08:14 AM
AND float$3 AND AT, CA, CH, CN, DD,
control AND waterline |DE, EA, EP, ES, FR,
AND detect$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L5 4 ("20150337556" | (US-PGPUB; USPAT; |AND ON ON 2024/11/01
"20210079679" | USOCR) 08:16 AM
"20210254359" |
"20220066456").pn. OR
("12018509").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L6 15 ("6412133" | (US-PGPUB; USPAT; |AND ON ON 2024/11/01
"20040260428" | USOCR) 08:18 AM
"20080250581" |
"20090301522" |
"20100306931" |
"20110020139" |
"20130031729" |
"20140015959" |
"20140096329").pn. OR
("10246894").urpn.
AND (PGPB | USPT |
11/29/2024 09:14:18 AM Pagex o002
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L7 188

("0747574" | "2556022"
| "2605902" | "2641015"
| "2846711" | "3011643"
| "3019462" | "3074087"
| "3178024" | "3252575"
| "3640390" | "3795027"
| "3950809" | "3959838"
| "3960809" | "4254525"
| "4304022" | "4498206"
| "4536908" | "4558479"
| "4589986" | "4656683"
| "4683599" | "4722110"
| "4817991" | "D304505"
| "4920599" | "5001800"
| "5033149" | "5097559"
| "5099535" | "5172445"
| "5197158" | "5269913"
| "5293659" | "5337434"
| "5338446" | "5351355"
| "5363877" | "5379473"
| "5428854" | "5454129"
| "5469596" | "5507058"
| "5554277" | "5557822"
| "D376450" | "5604950"
| "5617600" | "5692542"
| "5799351" | "5933899"
| "D417047" |

"D418640" | "D421512"
| "D429393" | "6094764"
| "6115864" | "6131227"
| "D433545" | "6155657"
| "6187181" | "6199237"
| "6212725" | "6237175"
| "D443737" |

"D444280" | "D445225"
| "6289918" | "6292970"
| "6298513" | "D456101"
| "6460564" | "6473927"
| "D469589" |

"D471330" | "6560808" |
"6564417" | "6665900" |
"6691811" | "6706175" |
"D489150" | "6716348" |
"6733046" | "6782578" |
"6820297" | "6854148" |
"6886205" | "6942790" |
"6954960" | "D521696" |
"7060182" | "7117554" |
"7118632" | "7293314" |
"D575915" | "D580114"
| "7464429" | "7506770"
| "7520282" | "D594610"
| "D599967" | "7805792"
| "7849547" | "7908697"
| "7945981" | "8168065"
| "D670462" | "8307485"
| "8341789" | "8402585"
| "8402586" | "8424142"

(US-PGPUB; USPAT:
USOCR)

AND

ON

ON 2024/11/01
08:18 AM

BEATBOT

11/28/2024 09:14:18 AM
Workspace: 18822334
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| "D684738" | "8459384"
| "8474081" | "8561240"
| "8590090" | "8784652"
| "8869337" | "D721460"
| "D728873" |
"D730598" | "9032575" |
"D733374" | "9145699" |
"D747573" | "9328525" |
"D787761" | "D788860"
| "9675913" | "9885194"
| "10036175" |
"10138646" |
"10145137" |
"10167650" |
"10221584" |
"10246894" |
"10407930" |
"10425903" |
"10584507" |
"10851558" |
"20030224889" |
"20040074024" |
"20040181884" |
"20050035021" |
"20060143841" |
"20080092322" |
"20080222821" |
"20080237103" |
"20080244842" |
"20080283456" |
"20090229061" |
"20090300862" |
"20100299863" |
"20110088181" |
"20110154585" |
"20110154586" |
"20110258789" |
"20110314617" |
"20120060307" |
"20120144605" |
"20120210527" |
"20130000677" |
"20130031729" |
"20130031734" |
"20130152316" |
"20140115796" |
"20150246304" |
"20150322684" |
"20160002941" |
"20160153210" |
"20160207204" |
"20160230623").pn. OR
("11124983").urpn.
AND (PGPB | USPT |

USOC).dbnm.
L8 7 ("9399877" | (US-PGPUB; USPAT; |AND ON ON 2024/11/01
"20160145884").pn. OR [USOCR) 08:19 AM
11/29/2024 09:14:18 AM Pageg o002
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("10221584").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L9 10 ("6815918" | "7621014" [(US-PGPUB; USPAT; |AND ON ON 2024/11/01
| "7690066" | USOCR) 08:20 AM
"20040194237").pn. OR
("9145699").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L10 57 ("3950809" | "5001800" [(US-PGPUB; USPAT; |AND ON ON 2024/11/01
| "6245723" | "5327611" |USOCR) 08:22 AM
| "56435031" | "6013178"
| "6212725" | "6292970"
| "20010050093" |
"20020104790" |
"20040007522" |
"20040045104" |
"20060174430" |
"20070157413" |
"20080250580").pn. OR
("8424142").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L11 112 ("4521933" | "4536908" [(US-PGPUB; USPAT; |AND ON ON 2024/11/01
| "5086535" | "5197158" |USOCR) 08:24 AM
| "56256207" |
"5337434").pn. OR
("5435031").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L12 4 ("5435031" | (US-PGPUB; USPAT; |AND ON ON 2024/11/01
"20070067930" | USOCR) 08:25 AM
"20150101135").pn. OR
("11124982").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L13 0 swimming ADJ pool (US-PGPUB; USPAT; |AND ON ON 2024/11/01
AND robot AND sink$3 [USOCR; FIT (AP, AT, 08:37 AM
AND float$3 AND AU, CA, CH, CN, DD,
control AND waterline |DE, EA, EP, ES, FR,
ADJ detect$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L14 0 swimming ADJ pool (US-PGPUB; USPAT; |AND ON ON 2024/11/01
AND robot AND USOCR; FIT (AP, AT, 08:38 AM
waterline ADJ detection |AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L15 1 robot AND waterline (US-PGPUB; USPAT; |AND ON ON 2024/11/01
ADJ detection USOCR; FIT (AP, AT, 08:38 AM
AU, CA, CH, CN, DD,
BEATBOT —
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DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L16 ("5435031" | (US-PGPUB; USPAT; [OR ON ON 2024/11/04
"20070067930" | USOCR) 11:14 AM
"20150101135").pn. OR
("11124982").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L17 ("20150337556" | (US-PGPUB; USPAT; [OR ON ON 2024/11/04
"20210079679" | USOCR) 11:17 AM
"20210254359" |
"20220066456").pn. OR
("12018509").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L18 114/313 AND swimming | (US-PGPUB; USPAT; [(AND ON ON 2024/11/04
ADJ pool AND robot USOCR; FIT (AP, AT, 11:20 AM
AND sink$3 AND AU, CA, CH, CN, DD,
float$3 AND control$3 |DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L19 b639g8/00.cpc. AND (US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:20 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L20 b63g8/001.cpc. AND (US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:20 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L21 b639g8/24.cpc. AND (US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:24 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L22 g05d1/467.cpc. AND (US-PGPUB; USPAT; [AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:24 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
BEATBOT —
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SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L23 106 €04h4/1654.cpc. AND |(US-PGPUB; USPAT; |AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:24 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L24 0 g05d2107/29.cpc. AND |(US-PGPUB; USPAT; |AND ON ON 2024/11/04
swimming ADJ pool USOCR; FIT (AP, AT, 11:45 AM
AND robot AND sink$3 |AU, CA, CH, CN, DD,
AND float$3 AND DE, EA, EP, ES, FR,
control$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L25 3 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |USOCR; FIT (AP, AT, 08:42 AM
AND robot AND side AU, CA, CH, CN, DD,
ADJ wall AND crawl DE, EA, EP, ES, FR,
AND detect$3 AND GB, JP, KR, OA, RU,
position$3 AND SU, WO); FPRS; EPO;
waterline AND stop JPO; DERWENT;
IBM_TDB)
L26 3 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |USOCR; FIT (AP, AT, 08:44 AM
AND robot AND side AU, CA, CH, CN, DD,
near3 wall AND crawl DE, EA, EP, ES, FR,
AND detect$3 AND GB, JP, KR, OA, RU,
position$3 AND SU, WO); FPRS; EPO;
waterline AND stop JPO; DERWENT;
IBM_TDB)
L27 4 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |USOCR; FIT (AP, AT, 08:44 AM
AND robot AND wall AU, CA, CH, CN, DD,
AND crawl AND DE, EA, EP, ES, FR,
detect$3 AND GB, JP, KR, OA, RU,
position$3 AND SU, WO); FPRS; EPO;
waterline AND stop JPO; DERWENT;
IBM_TDB)
L28 2 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |USOCR; FIT (AP, AT, 08:45 AM
AND robot AND wall AU, CA, CH, CN, DD,
AND crawl AND DE, EA, EP, ES, FR,
detect$3 AND GB, JP, KR, OA, RU,
position$3 AND SU, WO); FPRS; EPO;
waterline AND stop JPO; DERWENT;
AND ballast$3 IBM_TDB)
L29 6 ("4835809" | "4837886" |[(US-PGPUB; USPAT; |AND ON ON 2024/11/29
| "4939980" | "5771987" |USOCR) 08:48 AM
| "5985156" |
"20130146106").pn. OR
BEATBOT —
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("11274462").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L30 4 ("5435031" | (US-PGPUB; USPAT; |AND ON ON 2024/11/29
"20070067930" | USOCR) 08:54 AM
"20150101135").pn. OR
("11124982").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L31 112 ("4521933" | "4536908" [(US-PGPUB; USPAT; |AND ON ON 2024/11/29
| "5086535" | "5197158" |USOCR) 08:54 AM
| "56256207" |
"5337434").pn. OR
("5435031").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L32 127 ("3384914" | "3392738" [(US-PGPUB; USPAT; |AND ON ON 2024/11/29
| "3675261" | "3805815" |USOCR) 09:00 AM
| "3921654" | "4040864"
| "4129904" | "4154680"
| "4281995" | "4463525"
| "4569361" | "4589986"
| "4592378" | "4652366"
| "4686728" | "4749478"
| "4778599" | "4784171"
| "4835809" | "4837886"
| "4849024" | "4994178"
| "56029600" | "5077853"
| "5128031" | "5133854"
| "56350508" | "5435031"
| "56788850".pn. OR
("5985156").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L33 0 114/313 AND sink$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND float$3 AND USOCR; FIT (AP, AT, 09:05 AM
control AND pool AND |AU, CA, CH, CN, DD,
robot AND wall AND DE, EA, EP, ES, FR,
crawl AND detect$3 GB, JP, KR, OA, RU,
AND position$3 AND SU, WO); FPRS; EPO;
waterline AND stop JPO; DERWENT;
IBM_TDB)
L34 0 b639g8/00.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:05 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L35 0 b63g8/001.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:05 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO; BEATBOT
11/20/2024 09:14:18 AM Pagex of002
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position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L36 b639g8/24.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:05 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L37 g05d1/467.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:06 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L38 g05d2107/29.cpc. AND |(US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:06 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L39 €04h4/1654.cpc. AND |(US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:06 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L40 g05d1/10.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:07 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L41 g05d1/02.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:07 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND SU, WO); FPRS; EPO;
position$3 AND JPO; DERWENT;
waterline AND stop IBM_TDB)
L42 g05d1/10.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:08 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
BEATBOT —
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detect$3 SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L43 199 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |[USOCR; FIT (AP, AT, 09:08 AM
AND robot AND wall AU, CA, CH, CN, DD,
AND crawl AND DE, EA, EP, ES, FR,
detect$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L44 4 sink$3 AND float$3 (US-PGPUB; USPAT; |AND ON ON 2024/11/29
AND control AND pool |[USOCR; FIT (AP, AT, 09:10 AM
AND robot AND wall AU, CA, CH, CN, DD,
AND crawl AND DE, EA, EP, ES, FR,
detect$3 AND waterline (GB, JP, KR, OA, RU,
AND surface SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L45 1 b25j3/00.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:11 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 AND waterline [SU, WO); FPRS; EPO;
AND surface JPO; DERWENT;
IBM_TDB)
L46 1 b25j3/00.cpc. AND (US-PGPUB; USPAT; |AND ON ON 2024/11/29
sink$3 AND float$3 USOCR; FIT (AP, AT, 09:11 AM
AND control AND pool [AU, CA, CH, CN, DD,
AND robot AND wall DE, EA, EP, ES, FR,
AND crawl AND GB, JP, KR, OA, RU,
detect$3 SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
PE2E SEARCH - Search History (Interference)
There are no Interference searches to show.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
92940 7590 12/18/2024
IPro, PLLC OLSON, LARS A
12332 Towncenter Plaza
PMB# 8 1 6 | ART UNIT | PAPER NUMBER |
Sterling, VA 20164 3615
DATE MAILED: 12/18/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388

TITLE OF INVENTION: CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING CONTROL METHOD FOR
SWIMMING POOL ROBOT

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

nonprovisional SMALL $516 $0.00 $0.00 $516 03/18/2025

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

BEATBOT
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
92940 7590 12/18/2024 Certificate of Mailing or Transmission
IPro, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
12332 Towncenter Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
PMB# 816 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.

Sterling, VA 20164 .
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388

TITLE OF INVENTION: CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING CONTROL METHOD FOR
SWIMMING POOL ROBOT

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $516 $0.00 $0.00 $516 03/18/2025
| EXAMINER | ART UNIT | CLASS SUBCLASS |
OLSON, LARS A 3615 114-313000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
BEATBOT
Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388
| EXAMINER |
92940 7590 12/18/2024
IPro, PLLC OLSON, LARS A
12332 Towncenter Plaza
PMB# 8 1 6 | ART UNIT PAPER NUMBER |
Sterling, VA 20164 3615

DATE MAILED: 12/18/2024

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. 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).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

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) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
] N 18/822,334 LIU et al,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
LARS A OLSON 3615 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment filed on 11/21/2024.

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

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

3. The allowed claim(s) is/are 1-13 and 15-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

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

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/LARS A OLSON/

Primary Examiner, Art Unit 3615

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241129
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Application/Control Number: 18/822,334 Page 2
Art Unit: 3615

DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
2. An amendment was filed by the applicant on November 21, 2024.
3. Claim 14 has been cancelled.

4. Claims 1-13 and 15-20 are allowed.

Reasons for Allowance
5. The following is an examiner’s statement of reasons for allowance. The sinking
and floating swimming pool robot and method are not shown or suggested in the prior
art because of the use of a robot and method which include a sinking and floating
control unit that is controlled to stop working after said unit enters a floating working
state for a predetermined time.
6. The prior art as disclosed by Korenfeld et al. (US 11,124,982) shows the use of a
pool cleaner robot which is comprised of a body or housing, first and second track and
wheels sets, one or more fluid outlets, a controller, and a yaw sensor or inclinometer,
where said robot is configured to detect and maintain a required waterline angle with a
waterline of a swimming pool, and is configured to crawl from a pool bottom onto a side
wall of said swimming pool. Tryber et al. (US 11,274,462) discloses a pool cleaning
robot which includes a control unit, a gyroscope, a geometrical sensor, and a ballast

tank with a compressed gas cylinder and a piston which is configured to intake water to

BEATBOT
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Application/Control Number: 18/822,334 Page 3
Art Unit: 3615

make said robot heavy and sink from a waterline to a bottom of a pool in a sinking
working state, and expel water to make said robot lighter and float from said bottom to
said waterline of said pool in a floating working state. Newly cited reference by Henkin
et al. (US 5,985,156) discloses a pool cleaning apparatus with a body and fluid jets that
allow said body to move from a pool bottom in a sinking working state to a waterline of

said pool in a floating working state.

Conclusion

7. Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LARS A OLSON whose telephone number is (571) 272-
6685. The examiner can normally be reached Monday to Friday 8:00am - 4:00pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, SAMUEL J MORANO can be reached on 571-272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 18/822,334 Page 4
Art Unit: 3615

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.

November 29, 2024

/LARS A OLSON/
Primary Examiner, Art Unit 3615
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Corrected Notice of Allowance - Correction of Issue Fee Amount

Due to a technical problem, the Notice of Allowance and Fee(s) Due mailed in this application specified an incorrect fee amount (the amount
effective on January 19, 2025 for Notices of Allowance mailed on or after January 19, 2025). Corrected Notices of Allowance are being
mailed to all applicants who are affected. This is necessary because the statute requires the applicant to pay the fee that is specified on the
Notice of Allowance.

A Corrected Notice of Allowance is attached which specifies the correct issue fee. The time period for payment of the issue fee set forth in
the previous Notice of Allowance and Fee(s) Due is being restarted to run THREE MONTHS from the "DATE MAILED" of the attached
Corrected Notice of Allowance. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH
PERIOD IS NOT EXTENDABLE

For applicants who replied prior to receiving the Corrected Notice of Allowance:

Applicant must still file a completed Part B — Fee(s) Transmittal, Form PTOL-85 Part B, or an equivalent, in reply to the Corrected Notice
of Allowance since the Corrected Notice of Allowance sets forth a time period for reply. This applies to those situations in which applicant's
reply was not processed before the Corrected Notice of Allowance was mailed (e.g., the reply crossed in the mail with the Corrected Notice of
Allowance) and those situations in which applicant’s reply was already processed. Applicants should check the appropriate box in section 4b
of Form PTOL-85 Part B, such as the box authorizing the Director to “charge the required fee(s), any deficiency, or credit any overpayment”
to a deposit account number. If this box is checked, the applicant will be refunded the amount of any overpayment to the designated deposit
account. In addition, by checking the appropriate box in section 4b of Form PTOL-85, Part B, the applicant requests the Office to “first
reapply any previously paid fee shown above,” as stated on the form. Applicant may also include an explanatory cover letter, if desired. If,
however, applicant prefers to file an equivalent of Form PTOL-85, Part B, and if applicant paid an increased issue fee amount as specified on
the Notice of Allowance, applicant may request a refund of the difference between the incorrect amount specified on the Notice of Allowance
and the correct amount specified on the Corrected Notice of Allowance.

For questions regarding the issue fee amount calculation, please contact the Application Assistance Unit at 888-786-0101 or
HelpAAU@uspto.gov..

For assistance with Patent Center or other Patent Electronic Systems, please contact the Patent EBC at 1-866-217-9197 or ¢#
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CORRECTED
NOTICE OF ALLOWANCE AND FEE(S) DUE
| EXAMINER |
92940 7590 12/20/2024
IPro, PLLC OLSON, LARS A
12332 Towncenter Plaza
PMB# 816 | ART UNIT | PAPER NUMBER |
Sterling, VA 20164 3615
DATE MAILED: 12/20/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388

TITLE OF INVENTION: CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING CONTROL METHOD FOR
SWIMMING POOL ROBOT

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

nonprovisional SMALL $480 $0.00 $0.00 $480 03/20/2025

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

BEATBOT
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
92940 7590 12/20/2024 Certificate of Mailing or Transmission
IPro, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
12332 Towncenter Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
PMB# 816 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.

Sterling, VA 20164 .
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388

TITLE OF INVENTION: CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND FLOATING CONTROL METHOD FOR
SWIMMING POOL ROBOT

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 03/20/2025
| EXAMINER | ART UNIT | CLASS SUBCLASS |
OLSON, LARS A 3615 114-313000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
BEATBOT
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388
| EXAMINER |
92940 7590 12/20/2024
IPro, PLLC OLSON, LARS A
12332 Towncenter Plaza
PMB# 8 1 6 | ART UNIT PAPER NUMBER |
Sterling, VA 20164 3615

DATE MAILED: 12/20/2024

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. 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).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

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) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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P.O. Box 1450
Alexandria, Virginia 22313-1450
wWww.uspto.gov

FEE ADDRESS CHANGE

APPLICATION # FILING OR 371(C) DATE REQUEST ID

18/822,334 09/02/2024 24605681

The following fields have been changed to Customer Number 172975 on 12/30/2024 via Patent Center in view of the certification copied below
that authorized the change.

» Maintenance Fee Address

The address for Customer Number 172975 is:

172975 - Beijing UNIPAT Intellectual Property Law Firm
China Electronics Plaza Room 606, Building B

Dan Ling Street 3, Haidian District

Beijing,

CHINA

I certify, in accordance with 37 CFR 1.4(d)(4), that I am :

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given power of attorney in this
application

Signature Name Registration #

BEATBOT
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Doc Code: IFEE

Description: Issue Fee Payment (PTO-85B) PTO/85B

; T AT P.O. Box 1450
UNITED STATES Alexandria, VA 2231 ??X 1450

PATENT AND TRADEMARK OFFICE www.uspto.gov

ISSUE FEE TRANSMITTAL FORM

APPLICATION # FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET #
18822334 09/02/2024 Xiaofeng LIU 3720-24P06732US

Title of Invention

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Application Information

APPLICATION TYPE  Nonprovisional Application under 35 DATE DUE 03/18/2025
USC 111(a)
CONFIRMATION # 6388 ISSUE FEE DUE $ 480
EXAMINER LARS OLSON PUBLICATIONDUE $0
GROUP ARTUNIT 3615 TOTAL FEES DUE  $480
CLASS - SUBCLASS  114/313000 PREV. PAIDFEE $0

ENTITY STATUS  Small

1. CHANGE OF CORRESPONDENCE ADDRESS AND/OR INDICATION OF FEE ADDRESS (37 CFR 1.33 & 1.363)

Correspondence Address Maintenance Fee Address
CURRENT ADDRESS CURRENT ADDRESS
BEATBOT
IFEE 1.0 Page 1 of 3 Ex. 1002
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\\\\\\\‘\‘\ Fee address indication requested, system
generatedSB/47-PC form attached

Change of correspondence address
requested,system generated AlA/122-PC form
attached

2. ENTITY STATUS

Change in Entity Status

NEW STATUS

3. THE FOLLOWING FEES ARE SUBMITTED

W
LN Issue Fee

Publication Fee

4. FEE AUTHORIZATION

| authorize USPTO to apply my previously paid issue fee to the current fees due

The Director is herby authorized to apply my previously paid issue fee to the current fee due and to charge
deficient fees to Deposit Account Number:

; If in addition to the payment of the issue fee amount submitted with this form, there are any discrepencies in
b any amount(s) due, the Director is authorized to charge any deficiency, or credit any overpayment, to Deposit
Account Number:

5. FIRM AND/OR ATTORNEY NAMES TO BE PRINTED

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

IPRO, PLLC

6. ASSIGNEE NAME(S) AND RESIDENCE DATA TO BE PRINTED

NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been

BEATBOT
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filed for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a susbstitute for filing an assignment.

Aiper Global Pte. Ltd. Singapore, SINGAPORE Corporation

Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the
Patent and Trademark Office who has filed and has been granted power of attorney in this application. | also
certify that this Fee(s) Transmittal form is being transmitted to the USPTO via Patent Center on the date
indicated below.

Signature Name Registration # Date
/NA XU/ Na Xu 64369 12/30/2024
BEATBOT
IFEE 1.0 Page 3 of 3 Ex. 1002
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Doc Code: MFEE.C.AD

Description: Maintenance Fee Address Change PTO/SB/47

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OFFICE Alexandria, e eto g0y

FEE ADDRESS INDICATION FORM

APPLICATION # ATTORNEY DOCKET # FILING DATE
18822334 3720-24P06732US 09/02/2024

Title of Invention

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Application Information

ARTUNIT 3615 FIRST NAMED INVENTOR Xiaofeng LIU

EXAMINER | ARS OLSON

INSTRUCTIONS: In order for the fee address identified on this form to be effective, the issue fee must have been paid for the
application listed on this form. Only an address represented by a customer number can be established as the fee address for
maintenance fee purposes (hereatfter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application. For more information
on customer numbers, see the Manual of Patent Examining Procedure (MPEP) § 403

Maintenance Fee Address
Please recognize as the Fee Address under the provisions of 37 CFR 1.363 the address associated with:

172975 - Beijing UNIPAT Intellectual
Property Law Firm, Dan Ling Street 3,
Haidian District

China Electronics Plaza Room 606,
Building B

Dan Ling Street 3, Haidian District
Beljlln i

CHIN

Signature
| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the

Patent and Trademark Office who has filed and has been granted power of attorney in this application.

Signature Name Registration # Date

BEATBOT
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/NA XU/ Na Xu 64369 12/30/2024
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,334 12/30/2024 04:12:26 PM Z ET 3720-24P06732US

Title of Invention

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Application Information

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

CONFIRMATION # 6388 FILEDBY Na Xu
PATENT CENTER # 68556007 AUTHORIZED BY -
CUSTOMER # 92940 FILING DATE 09/02/2024
CORRESPONDENCE - FIRST NAMED  Xiaofeng LIU
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

CARD / 5684 E2024BTG12345016 Na Xu

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

2501 UTILITY ISSUE FEE 480.00 1 480.00
TOTAL

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 3 ﬁ&gl\"BOT
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a nationa ét)?gei 002
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submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/822,334 12/30/2024 04:12:26 PM Z ET 3720-24P06732US

Title of Invention

CONTROLLABLE SINKING AND FLOATING SWIMMING POOL ROBOT AND SINKING AND
FLOATING CONTROL METHOD FOR SWIMMING POOL ROBOT

Application Information

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

CONFIRMATION # 6388 FILEDBY NaXu
PATENT CENTER # 68556007 FILING DATE  09/02/2024
CUSTOMER # 92940 FIRST NAMED  Xiaofeng LIU
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
web85bfeeaddress.pdf 2 Maintenance Fee Address 27 KB
Change
web85b.pdf 3 Issue Fee Payment (PTO-85B) 58 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

E5B4404F623C25B217831DEEE3B244D63503BCCF1EDDB286
web85bfeeaddress.pdf 814CD81FD0BB3F6920E702659D13C571183D59C6DC566BAC
9990F782C8CC2F22ABC78DDB3E82D463

9818AC5A3D9EFF817BAE9AD12143AD77C53B6277DCCEBEC
web85b.pdf BEATBOT
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312566B873124D5BC9743243A32DFC12D21802340A3DE3071
CD7AF41D425E25766A2B4F68335C79C9

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/822,334 02/11/2025 12221196 3720-24P06732US 6388
92040 7590 01/22/2025
IPro, PLLC
12332 Towncenter Plaza
PMB# 816

Sterling, VA 20164

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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

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

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Xiaofeng LIU, Singapore, SINGAPORE;
Yongfei HUA, Singapore, SINGAPORE;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Aiper Global Pte. Ltd., Singapore, SINGAPORE;

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/822,334 09/02/2024 Xiaofeng LIU 3720-24P06732US 6388
92940 7590 02/11/2025 | A AMINGR |
IPro, PLLC
12332 Towncenter Plaza OLSON, LARS A
PMB# 816
Sterling, VA 20164 | arronm ] eapsRNUMBER |
3615
| NOTIFICATION DATE | DELIVERY MODE |
02/11/2025 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@us-ip.com
uspto+949965 @dockettrak.com
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APPLICATION NO. ISSUE DATE PATENT NO.
18/822,334 11-Feb-2025 12221196
IPro, PLLC
12332 Towncenter Plaza
Sterling, VA 20164
EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants
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