COMMUNICATION CONTROL METHOD AND APPARATUS OF
MOBILE CLEANING DEVICE, MEDIUM, AND CLEANING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[ 0001] This application claims priority to Chinese Patent application No.
202211131565.4 filed at China National Intellectual Property Administration (CNIPA) on
September 15, 2022 and entitled "COMMUNICATION CONTROL METHOD AND
APPARATUS OF MOBILE CLEANING DEVICE, MEDIUM, AND CLEANING
SYSTEM", the contents of which are hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The present application relates to the technical field of intelligent cleaning, and
in particular to a communication control method and apparatus of a mobile cleaning

device, a medium, and a cleaning system.

BACKGROUND

[ 0003] In recent years, mobile cleaning devices such as a sweeper or the like have
become more and more common in our lives, and may replace manual labor to clean a
floor, saving time and effort. When the sweeper is not in use, it is usually in standby or
charging in a base station of the sweeper. When the sweeper is required for cleaning, the

sweeper leaves the base station to clean the floor.

[ 0004] A data communication is usually performed between the sweeper and the base
station via Bluetooth. After the sweeper reaches a designated position and completes
cleaning operations, it returns to the base station for charging, etc. However, there is a
limited data transmission distance of Bluetooth communication, and when a distance
between the sweeper and the base station exceeds an effective data transmission distance

of Bluetooth, an effective data transmission cannot be made between the sweeper and the
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base station. The sweeper cannot return to the base station, which affects usage of the

sweeper.
SUMMARY
[ 0005] (1) Technical problem to be solved
[ 0006] The technical problem to be solved by the present application is to solve a

problem where an existing mobile cleaning device such as a sweeper or the like has a
limited data transmission distance of Bluetooth communication, and when the distance
between the sweeper and the base station exceeds the effective data transmission distance
of Bluetooth, an effective data transmission cannot be made between the sweeper and the

base station, the sweeper cannot return to the base station, which affects usage of the

sweeper.
[ 0007] (11) Technical solutions
[ 0008] In order to solve the above technical problem, the present application provides

a communication control method and apparatus of a mobile cleaning device, a medium,
and a cleaning system, which may prevent a situation where a data transmission between
the mobile cleaning device and the base station cannot be achieved after a
communication network between the mobile cleaning device and the base station is
disconnected, resulting in that the mobile cleaning device cannot return to the base

station.

[ 0009] According to a first aspect, the present application provides a communication
control method of a mobile cleaning device, the method comprises the following

operations.

[ 0010] A base station position acquisition instruction is sent to a cloud through a
second wireless communication network, after it is determined that a first wireless
communication network between the mobile cleaning device and a base station is

disconnected.

[ 0011] Base station position information sent by the cloud based on the base station
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position acquisition instruction, is received through the second wireless communication

network.

[ 0012] The base station position information is acquired by the cloud from a laundry

treatment device through the second wireless communication network.

[ 0013] In some embodiments, the method may further include the following
operations.
[ 0014] The base station position information is acquired from the base station through

the first wireless communication network, after it is determined that the first wireless
communication network between the mobile cleaning device and the base station is

connected.

[ 0015] According to a second aspect, the present application further provides a
communication control method of a mobile cleaning device, the method comprises the

following operations.

[ 0016] A base station position acquisition instruction sent by the mobile cleaning
device after it is determined that a first wireless communication network between the

mobile cleaning device and a base station is disconnected, is acquired.

[ 0017] Base station position information is acquired from a laundry treatment device
through a second wireless communication network, according to the base station position

acquisition instruction.

[ 0018] The base station position information is sent to the mobile cleaning device

through the second wireless communication network.

[ 0019] In some embodiments, the operation of acquiring the base station position
information from the laundry treatment device through the second wireless
communication network, according to the base station position acquisition instruction

may include the following operations.

[ 0020] A base station position request is sent to the laundry treatment device through
the second wireless communication network, according to the base station position

acquisition instruction.



[ 0021] The base station position information sent by the laundry treatment device
based on the base station position request, is acquired through the second wireless

communication network.

[ 0022] According to a third aspect, the present application further provides a
communication control method of a mobile cleaning device, the method comprises the

following operations.

[ 0023] A base station position request sent by a cloud through a second wireless

communication network, is acquired.

[ 0024] Base station position information is sent to the cloud through the second
wireless communication network based on the base station position request, so that the
cloud sends the base station position information to the mobile cleaning device through

the second wireless communication network.

[ 0025] The base station position request is generated by the cloud after acquiring a
base station position acquisition instruction sent by the mobile cleaning device, the base
station position acquisition instruction is sent to the cloud by the mobile cleaning device
after it is determined that a first wireless communication network between the mobile

cleaning device and a base station is disconnected.

[ 0026] In some embodiments, the method may further include the following
operations before sending the base station position information to the cloud through the

second wireless communication network based on the base station position request.

[ 0027] Position request information is sent to the base station, so that the base station
sends the base station position information to the laundry treatment device based on the

position request information.

[ 0028] In some embodiments, the laundry treatment device may be connected with the

base station through a wired or wireless communication network.

[ 0029] In some embodiments, the first communication network may include a

Bluetooth communication network.

[ 0030] In some embodiments, the second communication network may include a
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wireless fidelity (WiFi) communication network.

[ 0031] According to a fourth aspect, the present application provides a communication
control apparatus of a mobile cleaning device, the apparatus comprises a base station
position acquisition instruction sending module and a first base station position

information receiving module.

[ 0032] The base station position acquisition instruction sending module is configured
to send a base station position acquisition instruction to a cloud through a second
wireless communication network, after it is determined that a first wireless
communication network between the mobile cleaning device and a base station is
disconnected.

[ 0033] The first base station position information receiving module is configured to
receive, through the second wireless communication network, base station position

information sent by the cloud based on the base station position acquisition instruction.

[ 0034] The base station position information is acquired by the cloud from a laundry

treatment device through the second wireless communication network.

[ 0035] According to a fifth aspect, the present application further provides a
communication control apparatus of a mobile cleaning device, the apparatus comprises a
base station position acquisition instruction acquiring module, a base station position
information acquiring module, and a first base station position information sending

module.

[ 0036] The base station position acquisition instruction acquiring module is
configured to acquire a base station position acquisition instruction sent by the mobile
cleaning device after it is determined that a first wireless communication network

between the mobile cleaning device and a base station is disconnected.

[ 0037] The base station position information acquiring module is configured to
acquire base station position information from a laundry treatment device through a
second wireless communication network, according to the base station position

acquisition instruction.

[ 0038] The first base station position information sending module is configured to
5



send the base station position information to the mobile cleaning device through the

second wireless communication network.

[ 0039] According to a sixth aspect, the present application further provides a
communication control apparatus of a mobile cleaning device, the apparatus comprises a
base station position request acquiring module and a second base station position

information sending module.

[ 0040] The base station position request acquiring module is configured to acquire a
base station position request sent by a cloud through a second wireless communication

network.

[ 0041] The second base station position information sending module is configured to
send base station position information to the cloud through the second wireless
communication network based on the base station position request, so that the cloud
sends the base station position information to the mobile cleaning device through the

second wireless communication network.

[ 0042] The base station position request is generated by the cloud after acquiring a
base station position acquisition instruction sent by the mobile cleaning device, the base
station position acquisition instruction is sent to the cloud by the mobile cleaning device
after it is determined that a first wireless communication network between the mobile

cleaning device and a base station is disconnected.

[ 0043] According to a seventh aspect, the present application further provides a
computer-readable storage medium, the storage medium stores a program or an
instruction, the program or instruction enables a computer to perform the communication
control method of the mobile cleaning device according to any one of the embodiments

of the first aspect to the third aspect.

[ 0044] According to an eighth aspect, the present application provides a cleaning
system, the cleaning system comprises a mobile cleaning device, a laundry treatment
device, and a base station.

[ 0045] The mobile cleaning device sends a base station position acquisition

instruction to a cloud through a second wireless communication network, after it is
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determined that a first wireless communication network between the mobile cleaning
device and the base station is disconnected. The cloud acquires base station position
information from the laundry treatment device through the second wireless
communication network, based on the base station position acquisition instruction, and
sends the base station position information to the mobile cleaning device through the

second wireless communication network.
[ 0046] (111) Advantageous effects

[ 0047] Compared with the related art, the above technical solutions provided in the

embodiments of the present application have advantages as follows.

[ 0048] The communication control method of the mobile cleaning device provided in
the present application comprises the following operations. A base station position
acquisition instruction is sent to a cloud through a second wireless communication
network, after it is determined that a first wireless communication network between the
mobile cleaning device and a base station is disconnected; base station position
information sent by the cloud based on the base station position acquisition instruction, is
received through the second wireless communication network, here the base station
position information is acquired by the cloud from a laundry treatment device through the
second wireless communication network. Since the mobile cleaning device is usually
connected with the base station through the first wireless communication network, and
thus after the first wireless communication network is disconnected, the mobile cleaning
device cannot be communicated with the base station directly and cannot acquire the base
station position information. At this time, the mobile cleaning device of the embodiments
of the present application may acquire the base station position information from the
cloud through the second wireless communication network, so that the mobile cleaning
device may return to the base station. The present application may prevent a situation
where a data transmission between the mobile cleaning device and the base station
cannot be achieved after the first communication network between the mobile cleaning
device and the base station is disconnected, resulting in that the mobile cleaning device
cannot return to the base station.

[ 0049] It is understood that the above general descriptions and detailed descriptions

below are only exemplary and explanatory, and cannot limit the present application.
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BRIEF DESCRIPTION OF THE DRAWINGS

[ 0050] The drawings here are incorporated in the description and constitute a part of
the description, illustrate embodiments consistent with the present application, and are

intended to explain principles of the present application together with the description.

[ 0051] In order to explain the embodiments of the present application or technical
solutions in the related art more clearly, the drawings required to be used in descriptions
of the embodiments or the related art will be briefly introduced below. It is apparent that
other drawings may also be obtained by those of ordinary skill in the art according to

these drawings, without paying any creative work.

[ 0052] FIG. 1 is a schematic flowchart of a communication control method of a

mobile cleaning device provided in an embodiment of the present application.

[ 0053] FIG. 2 is a schematic flowchart of another communication control method of a

mobile cleaning device provided in an embodiment of the present application.

[ 0054] FIG. 3 is a schematic flowchart of yet another communication control method

of a mobile cleaning device provided in an embodiment of the present application.

[ 0055] FIG. 4 is a structural block diagram of a communication control apparatus of a

mobile cleaning device provided in an embodiment of the present application.

[ 0056] FIG. 5 is a structural block diagram of another communication control
apparatus of a mobile cleaning device provided in an embodiment of the present

application.

[ 0057] FIG. 6 is a structural block diagram of yet another communication control
apparatus of a mobile cleaning device provided in an embodiment of the present

application.

[ 0058] FIG. 7 is a schematic structural diagram of a cleaning system provided in an

embodiment of the present application.



DETAILED DESCRIPTION

[ 0059] In order to make purposes, technical solutions and advantages of the
embodiments of the present application clearer, the technical solutions of the
embodiments of the present application will be described clearly and fully below. It is
apparent that the described embodiments are only some embodiments of the present
application, rather than all embodiments of the present application. Based on the
embodiments of the present application, all other embodiments obtained by those of
ordinary skill in the art without paying any creative work fall within the scope of

protection of the present application.

[ 0060] An embodiment of the present application provides a communication control
method of a mobile cleaning device. The method may be performed by a communication
control apparatus of a mobile cleaning device provided in an embodiment of the present
application, and the communication control apparatus of the mobile cleaning device may
be implemented by way of software and/or hardware. The communication control
apparatus of the mobile cleaning device may be integrated in the mobile cleaning device.
The communication control method of the mobile cleaning device provided in the
embodiment of the present application may be applied to an application scenario where
the mobile cleaning device performs cleaning operations. Types of the mobile cleaning
device are not limited in the embodiment of the present application. FIG. 1 is a schematic
flowchart of a communication control method of a mobile cleaning device provided in an
embodiment of the present application, the communication control method of the mobile

cleaning device comprises the following operations S110 and S120.

[ 0061] At S110, a base station position acquisition instruction is sent to a cloud
through a second wireless communication network, after it is determined that a first
wireless communication network between the mobile cleaning device and a base station
is disconnected.

[ 0062] The mobile cleaning device is usually connected with the base station through
the first wireless communication network. The base station sends base station position
information to the mobile cleaning device through the first wireless communication
network. When the mobile cleaning device is used, the mobile cleaning device will leave

the base station and perform cleaning operations on a floor. When it needs to control the
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mobile cleaning device to return to the base station to perform charging or other
operations, in a case that the first wireless communication network is disconnected due to
a weak signal or a too far distance between the mobile cleaning device and the base
station, the mobile cleaning device cannot directly acquire the base station position
information from the base station, that is, cannot return to the base station. After it is
determined that the first wireless communication network is disconnected, the mobile
cleaning device does not communicate with the base station through the first wireless
communication network any more. Since the mobile cleaning device is connected with
the cloud through the second wireless communication network, the mobile cleaning
device may send the base station position acquisition instruction to the cloud through the

second wireless communication network.

[ 0063] At S120, base station position information sent by the cloud based on the base
station position acquisition instruction, is received through the second wireless

communication network.

[ 0064] The mobile cleaning device is connected with the cloud through the second
wireless communication network. The cloud receives the base station position acquisition
instruction sent by the mobile cleaning device and then acquires the base station position
information. Then, the mobile cleaning device receives, through the second wireless
communication network, the base station position information acquired by the cloud.
Therefore, after the first wireless communication network is disconnected, the mobile
cleaning device may acquire the base station position information from the cloud through

the second wireless communication network, to return the base station.

[ 0065] The base station position information is acquired by the cloud from a laundry

treatment device through the second wireless communication network.

[ 0066] Exemplarily, the mobile cleaning device is a sweeper, and the laundry
treatment device is a washing machine. The sweeper is connected with the cloud through
the first wireless communication network. The sweeper will leave the base station when
the sweeper performs sweep operations, and the sweeper needs to return to the base
station for charging when its quantity of electricity is low. However, in a case that the
sweeper moves by a far distance to go beyond a communication distance of the first

wireless communication network, the communication network between the sweeper and
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the base station is disconnected, so that the sweeper cannot communicate with the base
station, cannot determine the position of the base station, and thus cannot return to the
base station for charging. At this time, after confirming that the first wireless
communication network between the sweeper and the base station is disconnected, the
sweeper may send, through the second wireless communication network, the base station
position acquisition instruction to the cloud connected therewith, the cloud acquires the
base station position information from the washing machine through the second wireless
communication network, the sweeper acquires the base station position information from
the cloud and then may return to the base station. Therefore, it meets that after the first
wireless communication network is disconnected, the base station position information

may still be acquired through the second wireless communication network.

[ 0067] According to the communication control method provided in the embodiment
of the present application, when the first wireless communication network between the
mobile cleaning device and the base station is disconnected, and the mobile cleaning
device cannot be directly connected with the base station and cannot acquire the base
station position information at this time, the base station position information may be
acquired through the second wireless communication network, and the mobile cleaning
device may return to the base station. The laundry treatment device may acquire the base
station position information, and the cloud acquires the base station position information
from the laundry treatment device through the second wireless communication network.
The present application may prevent a situation where a data transmission between the
mobile cleaning device and the base station cannot be achieved after the communication
network between the mobile cleaning device and the base station is disconnected,
resulting in that the mobile cleaning device cannot return to the base station. Since the
mobile cleaning device may communicate with the cloud through the second wireless
communication network, the cloud may also communicate with a laundry cleaning
device through the second wireless communication network, the mobile cleaning device
may also indirectly acquire the base station position information even though it is far
away from the base station. Therefore, the embodiment of the present application may

also increase a range of motion of the mobile cleaning device.

[ 0068] In some embodiments, the communication control method of the mobile

cleaning device provided in the embodiment of the present application may further

11



include the following operations.

[ 0069] The base station position information is acquired from the base station through
the first wireless communication network, after it is determined that the first wireless
communication network between the mobile cleaning device and the base station is

connected.

[ 0070] During usage of the mobile cleaning device, in a case that the first wireless
communication network between the mobile cleaning device and the base station is
always in a normal connection state, it means that the mobile cleaning device may
directly communicate with the base station through the first wireless communication
network at this time. When the mobile cleaning device needs to return to the base station,
the mobile cleaning device may acquire the base station position information through the
first wireless communication network, and return to the base station according to the

acquired base station position information.

[ 0071] Optionally, a communication coverage distance of the first wireless
communication network is smaller than that of the second wireless communication
network. Therefore, after the first wireless communication network is disconnected, the
second wireless communication network with a large communication coverage distance
may be used to perform data transmission. Furthermore, in order to reduce cost, only
communication modules of the first wireless communication network may be included in
the base station, therefore it may save cost and it is unnecessary to add other

communication modules to the base station.

[ 0072] An embodiment of the present application further provides a communication
control method of a mobile cleaning device. The method may be performed by another
communication control apparatus of a mobile cleaning device provided in an
embodiment of the present application, and the communication control apparatus of the
mobile cleaning device may be implemented by way of software and/or hardware. The
communication control apparatus of the mobile cleaning device may be integrated in the
cloud. The communication control method of the mobile cleaning device provided in the
embodiment of the present application may be applied to an application scenario where
the mobile cleaning device performs cleaning operations. Types of the mobile cleaning

device are not limited in the embodiment of the present application. FIG. 2 is a schematic

12



flowchart of another communication control method of a mobile cleaning device
provided in an embodiment of the present application, and as shown in FIG. 2, the
communication control method of the mobile cleaning device comprises the following
operations S210 to S230.

[ 0073] At S210, a base station position acquisition instruction sent by the mobile
cleaning device after it is determined that a first wireless communication network

between the mobile cleaning device and a base station is disconnected, is acquired.

[ 0074] After the first wireless communication network between the mobile cleaning
device and the base station is disconnected, the mobile cleaning device may send the base
station position acquisition instruction to the cloud. The cloud is connected with the
mobile cleaning device through a second wireless communication network, and the cloud
may be acquire the base station position acquisition instruction sent by the mobile

cleaning device, through the second wireless communication network.

[ 0075] At S220, base station position information is acquired from a laundry treatment
device through a second wireless communication network, according to the base station

position acquisition instruction.

[ 0076] After receiving the base station position acquisition instruction, the cloud
acquires the base station position information according to the base station position
acquisition instruction. The cloud is connected with the laundry treatment device through
the second wireless communication network, and the laundry treatment device may
obtain the base station position information. Therefore, the cloud may acquire the base
station position information from the laundry treatment device through the second

wireless communication network.

[ 0077] At S230, the base station position information is sent to the mobile cleaning

device through the second wireless communication network.

[ 0078] After acquiring the base station position information, the cloud sends the base
station position information to the mobile cleaning device through the second wireless
communication network. Therefore, the mobile cleaning device may also obtain the base
station position information in a case that the first wireless communication network is
disconnected, and then may return to the base station according to the acquired base
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station position information.

[ 0079] The communication control method of the mobile cleaning device provided in
the embodiment of the present application may prevent a situation where a data
transmission between the mobile cleaning device and the base station cannot be achieved
after the communication network between the mobile cleaning device and the base
station is disconnected, resulting in that the mobile cleaning device cannot return to the
base station. The base station position information may be indirectly obtained through
information interaction between the mobile cleaning device and the cloud, which ensures
that the mobile cleaning device may also acquire the base station position information
after the communication network between the mobile cleaning device and the base
station is disconnected, and then may return to the base station according to the acquired
base station position information.

[ 0080] In some embodiments, the operation of acquiring the base station position
information from the laundry treatment device through the second wireless
communication network, according to the base station position acquisition instruction

comprises the following operations S221 and S222.

[ 0081] At S221, a base station position request is sent to the laundry treatment device
through the second wireless communication network, according to the base station

position acquisition instruction.

[ 0082] After receiving the base station acquisition instruction sent by the mobile
cleaning device, the cloud may send the base station position request to the laundry
treatment device connected with the cloud through the second wireless communication
network, to request the laundry treatment device to send the base station position

information.

[ 0083] At S222, the base station position information sent by the laundry treatment
device based on the base station position request, is acquired through the second wireless

communication network.

[ 0084] For example, the base station position information may be stored in the
laundry treatment device in advance, or a wired or wireless communication connection
may be established between the laundry treatment device and the base station. For
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example, the base station is arranged near the laundry treatment device, and they are
connected by wired communication. Or, the laundry treatment device is connected with
the base station through Bluetooth communication. Therefore, the laundry treatment
device may obtain the base station position information. In a case that the laundry
treatment device receives the base station position request sent by the cloud, the laundry
treatment device may send the base station position information to the cloud through the

second wireless communication network.

[ 0085] An embodiment of the present application further provides a communication
control method of a mobile cleaning device. The method may be performed by a
communication control apparatus of a mobile cleaning device provided in an
embodiment of the present application, and the communication control apparatus of the
mobile cleaning device may be implemented by way of software and/or hardware. The
communication control apparatus of the mobile cleaning device may be integrated in the
laundry treatment device. The communication control method of the mobile cleaning
device provided in the embodiment of the present application may be applied to an
application scenario where the mobile cleaning device performs cleaning operations.
Types of the mobile cleaning device are not limited in the embodiment of the present
application. FIG. 3 is a schematic flowchart of yet another communication control
method of a mobile cleaning device provided in an embodiment of the present
application, and as shown in FIG. 3, the communication control method of the mobile

cleaning device comprises the following operations S310 and S320.

[ 0086] At S310, a base station position request sent by a cloud through a second

wireless communication network, is acquired.

[ 0087] The laundry treatment device is connected with the cloud through the second
wireless communication network, therefore the laundry treatment device and the cloud
transmit information to each other through the second wireless communication network,
and the laundry treatment device may acquire the base station position request sent by the
cloud.

[ 0088] At S320, base station position information is sent to the cloud through the
second wireless communication network based on the base station position request, so

that the cloud sends the base station position information to the mobile cleaning device
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through the second wireless communication network.

[ 0089] The base station position request is generated by the cloud after acquiring a
base station position acquisition instruction sent by the mobile cleaning device, the base
station position acquisition instruction is sent to the cloud by the mobile cleaning device
after determining that a first wireless communication network between the mobile

cleaning device and a base station is disconnected.

[ 0090] The laundry treatment device may obtain the base station position information,
and then send the base station position information to the cloud according to the base
station position request, and the cloud may send the base station position information to
the mobile cleaning device. The base station position request is generated by the cloud
and is sent to the laundry treatment device, and the base station position acquisition
instruction is sent by the mobile cleaning device to the cloud after the first wireless
communication network between the mobile cleaning device and the base station is
disconnected and it is impossible to directly transmit data between the mobile cleaning

device and the base station.

[ 0091] The communication control method of the mobile cleaning device provided in
the embodiment of the present application may prevent a situation where a data
transmission between the mobile cleaning device and the base station cannot be achieved
after the communication network between the mobile cleaning device and the base
station is disconnected, resulting in that the mobile cleaning device cannot return to the

base station.

[ 0092] In some embodiments, the method further comprises the following operations
before sending the base station position information to the cloud through the second

wireless communication network based on the base station position request.

[ 0093] Position request information is sent to the base station, so that the base station
sends the base station position information to the laundry treatment device based on the

position request information.

[ 0094] After acquiring the base station position request, the laundry treatment device
needs to acquire the base station position information. There is a communication
connection between the laundry treatment device and the base station, the laundry
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treatment device and the base station may communicate with each other and transmit data
to each other. Therefore, the laundry treatment device may send the position request
information to the base station through the communication connection. After receiving
the above request, the base station may send its own position to the laundry treatment
device, and then the laundry treatment device acquires the base station position
information. When the cloud needs the base station position information, the cloud may

also acquire the base station position information from the laundry treatment device.

[ 0095] In some embodiments, the laundry treatment device is connected with the base

station through a wired or wireless communication network.

[ 0096] The laundry treatment device may be connected through the wired or wireless
communication network, to ensure that the laundry treatment device and the base station
may communicate with each other. For example, the base station may be arranged near
the laundry treatment device. The laundry treatment device communicates with the base
station through wires, which may reduce length of a data connection line. Furthermore,
since the laundry treatment device is also configured to clean clothes, there are water
pipes or sewer pipes around the laundry treatment device, which is also convenient to
clean the mobile cleaning device when the mobile cleaning device returns to the base
station. In a case that the laundry treatment device is directly connected with the base
station through the wireless communication network, types of the wireless
communication network may be selected based on a distance between the laundry
treatment device and the base station, for example, Bluetooth communication is
applicable. Since the base station is connected with the mobile cleaning device through
the first wireless communication network, and relevant modules of the first wireless
communication network are included in the base station, the laundry treatment device
may be configured to be connected with the base station through the first wireless

communication network, without changing structure of the base station to save cost.

[ 0097] In some embodiments, the first wireless communication network comprises a

Bluetooth communication network.

[ 0098] Communication between the mobile cleaning device and the base station is
implemented through the first wireless communication network, and the first wireless

communication network may be the Bluetooth communication network. The Bluetooth

17



communication network is mainly used for short-distance data interaction. Using the
Bluetooth communication network, the device has lower power consumption, strong anti-
interference capability and low cost, and is suitable for large-scale usage. A distance
between the mobile cleaning device and the base station may not be too far in most cases,

and therefore communication requirements in most cases may be met.

[ 0099] In some embodiments, the second wireless communication network comprises

a wireless fidelity (WiFi) communication network.

[ 00100] The mobile cleaning device is connected with the cloud through the second
wireless communication network, and the cloud is also connected with the laundry
treatment device through the second wireless communication network. The WiFi
communication network has strong flexibility and mobility. The network may be
accessed at any position within a coverage area of a wireless signal, and users connected
to a wireless Local Area Network (LAN) may move and maintain network connections.
Even when the mobile cleaning device moves in a large range, communication
connection of the mobile cleaning device with the cloud may also be maintained. The
laundry treatment device usually brings the second wireless communication network by
itself, therefore the cloud may also be connected with the laundry treatment device
through the second wireless communication network, that is, the WiFi communication
network. It may not result in a situation where connection of the communication network
between the above devices is disconnected, and it ensures that the mobile cleaning device

may acquire the base station position information.

[ 00101] It needs to be noted that selecting the first wireless communication network or
the second wireless communication network is not limited in the embodiments of the
present application, the above embodiments are only exemplary descriptions, and the
selection may be made according to actual conditions.

[ 00102] An embodiment of the present application further provides a communication
control apparatus of a mobile cleaning device. The communication control apparatus of
the mobile cleaning device may be integrated in the mobile cleaning device. FIG. 4 is a
structural block diagram of a communication control apparatus of a mobile cleaning
device provided in an embodiment of the present application, and as shown in FIG. 4, the

communication control apparatus of the mobile cleaning device comprises a base station
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position acquisition instruction sending module 41 and a first base station position

information receiving module 42.

[ 00103] The base station position acquisition instruction sending module 41 is
configured to send a base station position acquisition instruction to a cloud through a
second wireless communication network, after it is determined that a first wireless
communication network between the mobile cleaning device and a base station is
disconnected. The first base station position information receiving module 42 is
configured to receive, through the second wireless communication network, base station
position information sent by the cloud based on the base station position acquisition
instruction. The base station position information is acquired by the cloud from a laundry

treatment device through the second wireless communication network.

[ 00104] Optionally, the communication control apparatus of the mobile cleaning device
further comprises a second base station position information receiving module. The
second base station position information receiving module 43 is configured to acquire the
base station position information from the base station through the first wireless
communication network, after it is determined that the first wireless communication

network between the mobile cleaning device and the base station is connected.

[ 00105] An embodiment of the present application further provides a communication
control apparatus of a mobile cleaning device. The communication control apparatus of
the mobile cleaning device may be integrated in the cloud. FIG. 5 is a structural block
diagram of another communication control apparatus of a mobile cleaning device
provided in an embodiment of the present application, and as shown in FIG. 5, the
communication control apparatus of the mobile cleaning device comprises a base station
position acquisition instruction acquiring module 51, a base station position information

acquiring module 52, and a first base station position information sending module 53.

[ 00106] The base station position acquisition instruction acquiring module 51 is
configured to acquire a base station position acquisition instruction sent by the mobile
cleaning device after it is determined that a first wireless communication network
between the mobile cleaning device and a base station is disconnected. The base station
position information acquiring module 52 is configured to acquire base station position

information from a laundry treatment device through a second wireless communication
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network, according to the base station position acquisition instruction. The first base
station position information sending module 53 is configured to send the base station
position information to the mobile cleaning device through the second wireless

communication network.

[ 00107] Optionally, the base station position information acquiring module 52 is also
configured to: send a base station position request to the laundry treatment device
through the second wireless communication network, according to the base station
position acquisition instruction; and acquire, through the second wireless communication
network, the base station position information sent by the laundry treatment device based

on the base station position request.

[ 00108] An embodiment of the present application further provides a communication
control apparatus of a mobile cleaning device. The communication control apparatus of
the mobile cleaning device may be integrated in a laundry treatment device. FIG. 6 is a
structural block diagram of yet another communication control apparatus of a mobile
cleaning device provided in an embodiment of the present application, and as shown in
FIG. 6, the communication control apparatus of the mobile cleaning device comprises a
base station position request acquiring module 61 and a second base station position

information sending module 62.

[ 00109] The base station position request acquiring module 61 is configured to acquire
a base station position request sent by a cloud through a second wireless communication
network. The second base station position information sending module 62 is configured
to send base station position information to the cloud through the second wireless
communication network based on the base station position request, so that the cloud
sends the base station position information to the mobile cleaning device through the
second wireless communication network. The base station position request is generated
by the cloud after acquiring a base station position acquisition instruction sent by the
mobile cleaning device, the base station position acquisition instruction is sent to the
cloud by the mobile cleaning device after determining a first wireless communication

network between the mobile cleaning device and a base station is disconnected.

[ 00110] Optionally, a position request information sending module 63 is configured to

send position request information to the base station, so that the base station sends the

20



base station position information to the laundry treatment device based on the position

request information.

[ 00111] The present application further provides a computer-readable storage medium,
the storage medium stores a program or an instruction, the program or instruction enables
a computer to perform operations of the communication control method of the mobile
cleaning device according to any one of the above embodiments, and thus it has
advantageous effects described in the above embodiments, which are not elaborated here

in the embodiments of the present application.

[ 00112] It is noted that examples of the readable storage medium include, but are not
limited to electrical, magnetic, optical, electromagnetic, infrared or semiconductor
systems, apparatuses or devices, or any combination of the above items. More specific
examples (non-exhaustive list) of the readable storage medium include: an electrical
connection with one or more wires, a portable computer disk, a hard disk, a Random
Access Memory (RAM), a Read-Only Memory (ROM), an Electrical Programmable
Read Only Memory (EPROM), an optical fiber, a portable Compact Disc Read-Only
Memory (CD-ROM), an optical storage device, a magnetic storage device, or any
suitable combination of the above items. Here, the readable storage medium may be any
tangible medium containing or storing a program, the program may be used by or in

combination with an instruction execution system, apparatus or device.

[ 00113] The computer storage medium provided in the above embodiment of the
present application is based on the same inventive concept as the methods provided in the
embodiments of the present application, and has the same advantageous effect as the
methods used, performed or implemented by an application program or an instruction

stored in the computer storage medium.

[ 00114] An embodiment of the present application further provides a cleaning system,
the cleaning system comprises a mobile cleaning device, a laundry treatment device, and
a base station. The mobile cleaning device sends a base station position acquisition
instruction to a cloud through a second wireless communication network, after
determining that a first wireless communication network between the mobile cleaning
device and the base station is disconnected. The cloud acquires base station position

information from the laundry treatment device through the second wireless
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communication network, based on the base station position acquisition instruction, and
sends the base station position information to the mobile cleaning device through the

second wireless communication network.

[ 00115] Exemplarily, FIG. 7 is a schematic structural diagram of a cleaning system
provided in an embodiment of the present application, and as shown in FIG. 7, the
mobile cleaning device is a sweeper, the laundry treatment device is a washing machine
and a base station of the sweeper, the first wireless communication network is a
Bluetooth connection, and the second wireless communication network is a WiFi
connection. A sweeper Al and a sweeper A2 are sweepers in different connection states,
the sweeper Al represents that the sweeper is connected with the base station through the
first wireless communication network, and the sweeper A2 represents that the first
wireless communication network between the sweeper and the base station is

disconnected.

[ 00116] In a case that the sweeper is connected with the base station by a Bluetooth to
perform information interaction therebetween, when the sweeper needs to return to the
base station, the sweeper may receive the position of the base station through the
Bluetooth connection, and then the sweeper may return to the base station successfully.
However, in a case that the direct Bluetooth connection between the sweeper and the
base station is disconnected, for example, the sweeper moves too far, the sweeper cannot
acquire the base station position information and cannot return to the base station by
itself. Therefore, after it is determined that the direct Bluetooth connection between the
sweeper and the base station is disconnected, the sweeper may send the base station
position acquisition instruction to the cloud through the WiFi connection. After receiving
the instruction, the cloud may send a request to the washing machine through the WiFi
connection, the washing machine may obtain the base station position information, then
the washing machine sends the acquired base station position information to the cloud
through the WIiFi connection, and then the cloud sends the base station position
information to the sweeper through the WiFi connection, so that the sweeper may return

to the position of the base station after obtaining the base station position information.

[ 00117] It is noted that in FIG. 7, the washing machine and the base station may be
integrated as an all-in-one machine. In other embodiments, the washing machine and the

base station may also be provided separately. FIG. 7 only makes exemplary descriptions.
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[ 00118] It is noted that relational terms here such as “first”, “second” or the like are
only intended to distinguish an entity or operation from another entity or operation, and
do not necessarily require or imply that any such actual relationship or sequence is

present between these entities or operations. Furthermore, terms “include™ "contain" or
any other variants thereof are intended to cover a non-exclusive inclusion, so that a
process, method, article or device comprising a series of elements comprises not only
those elements, but also other elements which are not clearly listed, or elements inherent
to the process, method, article or device. Without further limitation, an element defined
by a sentence "include a..." does not exclude presence of additional identical elements in

a process, method, article or device comprising the element.

[ 00119] The above descriptions are only specific implementations of the present
application, to enable those skilled in the art to understand or implement the present
application. Various modifications to these embodiments will be apparent to those skilled
in the art, and general principles defined here may be implemented in other embodiments
without departing from the spirit or scope of the present application. Therefore, the
present application will not be limited to these embodiments described here, instead,
should conform to the widest scope consistent with principles and novel characteristics
disclosed here.

INDUSTRIAL APPLICABILITY

[ 00120] The communication control method of the mobile cleaning device provided in
the present application comprises the following operations. A base station position
acquisition instruction is sent to a cloud through a second wireless communication
network, after it is determined that a first wireless communication network between the
mobile cleaning device and a base station is disconnected; base station position
information sent by the cloud based on the base station position acquisition instruction, is
received through the second wireless communication network, here the base station
position information is acquired by the cloud from a laundry treatment device through the
second wireless communication network. Since the mobile cleaning device is usually
connected with the base station through the first wireless communication network, and
thus after the first wireless communication network is disconnected, the mobile cleaning
device cannot be communicated and connected with the base station directly and cannot

acquire the base station position information. At this time, the mobile cleaning device of
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the embodiments of the present application may acquire the base station position
information from the cloud through the second wireless communication network, so that
the mobile cleaning device may return to the base station. The present application may
prevent a situation where a data transmission between the mobile cleaning device and the
base station cannot be achieved after the first communication network between the
mobile cleaning device and the base station is disconnected, resulting in that the mobile

cleaning device cannot return to the base station.
INDUSTRIAL APPLICABILITY

[ 00121] The comfort acquisition method for a binocular stereo video based on motion
perception provided in the present application may effectively calculate comfort of the
binocular stereo video, consider impacts of positive and negative depth ranges and
objects” motion on comfort well, and obtain more accurate comfort estimation, and thus

has strong industrial applicability.
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CLAIMS

1. A communication control method of a mobile cleaning device, characterized in that the
communication control method comprises:

sending a base station position acquisition instruction to a cloud through a second
wireless communication network, after it is determined that a first wireless communication
network between the mobile cleaning device and a base station is disconnected; and

receiving, through the second wireless communication network, base station position
information sent by the cloud based on the base station position acquisition instruction,

wherein the base station position information is acquired by the cloud from a laundry

treatment device through the second wireless communication network.

2. The communication control method of the mobile cleaning device of claim 1, characterized
in that the communication control method further comprises:

acquiring the base station position information from the base station through the first
wireless communication network, after it is determined that the first wireless communication

network between the mobile cleaning device and the base station is connected.

3. A communication control method of a mobile cleaning device, characterized in that the
communication control method comprises:

acquiring a base station position acquisition instruction sent by the mobile cleaning
device after it is determined that a first wireless communication network between the mobile
cleaning device and a base station is disconnected,

acquiring base station position information from a laundry treatment device through a
second wireless communication network, according to the base station position acquisition
instruction; and

sending the base station position information to the mobile cleaning device through

the second wireless communication network.

4. The communication control method of the mobile cleaning device of claim 3, characterized
in that acquiring the base station position information from the laundry treatment device
through the second wireless communication network, according to the base station position
acquisition instruction comprises:

sending a base station position request to the laundry treatment device through the
25



second wireless communication network, according to the base station position acquisition
instruction; and

acquiring, through the second wireless communication network, the base station
position information sent by the laundry treatment device based on the base station position

request.

5. A communication control method of a mobile cleaning device, characterized in that the
communication control method further comprises:

acquiring a base station position request sent by a cloud through a second wireless
communication network; and

sending base station position information to the cloud through the second wireless
communication network based on the base station position request, so that the cloud sends the
base station position information to the mobile cleaning device through the second wireless
communication network,

wherein the base station position request is generated by the cloud after acquiring a
base station position acquisition instruction sent by the mobile cleaning device, the base
station position acquisition instruction is sent to the cloud by the mobile cleaning device after
it is determined that a first wireless communication network between the mobile cleaning

device and a base station is disconnected.

6. The communication control method of the mobile cleaning device of claim 5, characterized
in that the communication control method further comprises before sending the base station
position information to the cloud through the second wireless communication network based
on the base station position request:

sending position request information to the base station, so that the base station sends
the base station position information to a laundry treatment device based on the position

request information.

7. The communication control method of the mobile cleaning device of claim 5, characterized
in that the laundry treatment device is connected with the base station through a wired or
wireless communication network.

8. The communication control method of the mobile cleaning device of any one of claims 1 to
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7, characterized in that the first communication network comprises a Bluetooth

communication network.

9. The communication control method of the mobile cleaning device of any one of claims 1 to
7, characterized in that the second communication network comprises a wireless fidelity

(WiFi) communication network.

10. A communication control apparatus of a mobile cleaning device, characterized in that the
communication control apparatus comprises:

a base station position acquisition instruction sending module, configured to send a
base station position acquisition instruction to a cloud through a second wireless
communication network, after it is determined that a first wireless communication network
between the mobile cleaning device and a base station is disconnected; and

a first base station position information receiving module, configured to receive,
through the second wireless communication network, base station position information sent
by the cloud based on the base station position acquisition instruction,

wherein the base station position information is acquired by the cloud from a laundry
treatment device through the second wireless communication network.

11. A communication control apparatus of a mobile cleaning device, characterized in that the
communication control apparatus comprises:

a base station position acquisition instruction acquiring module, configured to acquire
a base station position acquisition instruction sent by the mobile cleaning device after it is
determined that a first wireless communication network between the mobile cleaning device
and a base station is disconnected;

a base station position information acquiring module, configured to acquire base
station position information from a laundry treatment device through a second wireless
communication network, according to the base station position acquisition instruction; and

a first base station position information sending module, configured to send the base
station position information to the mobile cleaning device through the second wireless

communication network.

12. A communication control apparatus of a mobile cleaning device, characterized in that the
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communication control apparatus comprises:

a base station position request acquiring module, configured to acquire a base station
position request sent by a cloud through a second wireless communication network; and

a second base station position information sending module, configured to send base
station position information to the cloud through the second wireless communication network
based on the base station position request, so that the cloud sends the base station position
information to the mobile cleaning device through the second wireless communication
network,

wherein the base station position request is generated by the cloud after acquiring a
base station position acquisition instruction sent by the mobile cleaning device, the base
station position acquisition instruction is sent to the cloud by the mobile cleaning device after
it is determined that a first wireless communication network between the mobile cleaning

device and a base station is disconnected.

13. A computer-readable storage medium, characterized in that the storage medium is
configured for storing a program or an instruction, the program or instruction enabling a
computer to perform a communication control method of a mobile cleaning device of any one

of claims 1 to 9.

14. A cleaning system, characterized in that the cleaning system comprises:

a mobile cleaning device, a laundry treatment device, and a base station,

wherein the mobile cleaning device sends a base station position acquisition
instruction to a cloud through a second wireless communication network, after it is
determined that a first wireless communication network between the mobile cleaning device
and the base station is disconnected; and the cloud acquires base station position information
from the laundry treatment device through the second wireless communication network based
on the base station position acquisition instruction, and sends the base station position
information to the mobile cleaning device through the second wireless communication

network.
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