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(54) CLEANING EQUIPMENT CONTROL METHOD AND ELECTRONIC DEVICE, AND STORAGE
MEDIUM

(57) The disclosure provides a cleaning equipment
control method and an electronic device, and a storage
medium, and relates to the technical field of cleaning
equipment. The cleaning equipment includes laundry
treating equipment (110) and a cleaning robot (120) ar-
ranged below a drum (111) of the laundry treating equip-
ment (110), where the cleaning robot (120) can bemoved

out from a position below the drum (111). The method
includes: detecting whether the drum (111) satisfies a
touch condition in the case that the cleaning robot (120) is
located below the drum; and controlling the cleaning
robot (120) to move out from the position below the drum
(111) if the drum (111) satisfies the touch condition.
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Description

TECHNICAL FIELD

[0001] The disclosure relates to the technical field of
cleaningequipment, in particular to acleaningequipment
control method and an electronic equipment, and a sto-
rage medium.

BACKGROUND

[0002] With the development of cleaning equipment,
the "double washing station" which integrates laundry
treating equipment and a cleaning robot has gradually
attracted people’s attention. By integrating the cleaning
robot below the traditional laundry treating equipment,
the double washing station can reduce the space occu-
pied by the cleaning equipment to some extent.

SUMMARY

[0003] To overcome the problems existing in the re-
lated art, the disclosure provides a cleaning equipment
control method and an electronic device, and a storage
medium.
[0004] According to a first aspect of examples of the
disclosure, there is provided a cleaning equipment con-
trol method, where cleaning equipment includes laundry
treating equipment and a cleaning robot arranged below
a drum of the laundry treating equipment, where the
cleaning robot can be moved out from a position below
the drum;
the method includes:

detecting whether the drum satisfies a touch condi-
tion in the case that the cleaning robot is located
below the drum; and
controlling the cleaning robot to move out from a
position below the drum if the drum satisfies the
touch condition.

[0005] In some examples, detecting whether the drum
satisfies a touch condition includes:
determining that the drum satisfies the touch condition if
the distance between the drum and the cleaning robot is
less than a preset distance threshold.
[0006] In some examples, detecting whether the drum
satisfies a touch condition includes:
determining that the drum satisfies the touch condition if
the weight of laundry in the drum is greater than a preset
weight threshold.
[0007] In some examples, detecting whether the drum
satisfies a touch condition includes:
determining that the drum satisfies the touch condition if
the laundry treating equipment is in a spinning instruction
execution state.
[0008] In some examples, controlling the cleaning ro-
bot to move out from a position below the drum includes:

detecting a spinning rotation speed of the drum in a
spinning process in real time if the laundry treating
equipment is in a spinning instruction execution
state; and
controlling the cleaning robot to move out from a
position below the drum if it is detected that the
spinning rotation speed is within a resonance rota-
tion speed interval, where the resonance rotation
speed interval is a rotation speed interval in which
the whole cleaning equipment can resonate.

[0009] In someexamples, themethod further includes:
controlling the cleaning robot to return to the position
below the drum if it is detected that the spinning rotation
speed is outside the resonance rotation speed interval,
and the cleaning robot is in a standby state.
[0010] In someexamples, themethod further includes:

predicting a completion time of a cleaning task if the
cleaning robot is performing the cleaning task; and
extending the completion time of the cleaning task to
a time after the time at which the laundry treating
equipment stops operating if the completion time is
before the time at which the laundry treating equip-
ment stops operating; where
the cleaning robotmoves out from the position below
the drum when performing the cleaning task, and
returns to the position below the drum after complet-
ing the cleaning task.

[0011] According toasecondaspectof examplesof the
disclosure, there is provided a cleaning equipment con-
trol device, where cleaning equipment includes laundry
treating equipment and a cleaning robot arranged below
a drum of the laundry treating equipment, where the
cleaning robot can be moved out from a position below
the drum;
the device includes:

a judging module, configured to detect whether the
drum satisfies a touch condition in the case that the
cleaning robot is located below the drum; and
a control module, configured to control the cleaning
robot to move out from the position below the drum if
the drum satisfies the touch condition.

[0012] According to a third aspect of examples of the
disclosure, there is provided an electronic device, includ-
ing: a processor; and a memory, configured to store
instructions executable by the processor; where the pro-
cessor is configured to perform the method of the first
aspect of examples of the disclosure by executing the
executable instructions.
[0013] According to a fourth aspect of examples of the
disclosure, there is provided a non-transitory computer-
readable storage medium storing a computer program,
where the computer program, when executed by a pro-
cessor, implements the method of the first aspect of
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examples of the disclosure.
[0014] According to the cleaning equipment control
method provided by the examples of the disclosure, it
can be judged whether the drum will come into contact
with the cleaning robot during operation of the laundry
treating equipment under the condition that the cleaning
robot is located below the drum. When it is determined
that the drum will come into contact with the cleaning
robot during operation of the laundry treating equipment,
the cleaning robot is controlled to move out from a posi-
tion below the drum to avoid abnormal sound or damage
of the cleaning robot caused by the collision between the
drum and the cleaning robot during the operation of the
laundry treating equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1showsastructural schematicdiagramof clean-
ing equipment in an example of the disclosure.
Fig. 2 shows a flowchart of a cleaning equipment
control method in an example of the disclosure.
Fig. 3 shows a flowchart of another cleaning equip-
ment controlmethod in an example of the disclosure.
Fig. 4 shows a structural schematic diagram of a
cleaning equipment control device in an example of
the disclosure.
Fig. 5 shows a structural schematic diagram of an
electronic device in an example of the disclosure.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to exam-
ples, instances of which are illustrated in the accompa-
nying drawings.Where the following description refers to
the drawings, unless otherwise indicated, the samenum-
bers in different drawings refer to the same or similar
elements. The embodiments described in the following
examples do not represent all embodiments consistent
with the disclosure. Rather, the following examples are
merely examples of devices andmethods consistentwith
some aspects of this disclosure as detailed in the ap-
pended claims.
[0017] The terminologyused in this disclosure is for the
purpose of describing specific examples merely and is
not intended to be limiting of the disclosure. As used in
this disclosure and the appended claims, the singular
forms "a," "the," and "the" are intended to include the
plural forms as well, unless the context clearly indicates
otherwise. Itwill alsobeunderstood that the term "and/or"
as used here refers to and encompasses any and all
possible combinations of one or more of the associated
listed items.
[0018] It needs to be understood that although the
terms such as first, second and third may be employed
in this disclosure to describe various information, these
pieces of information are not limited to these terms.

These terms are merely used to distinguish the same
type of information from one another. For example, first
information may also be referred to as second informa-
tion, and, similarly, second information may also be re-
ferred to as first information, without departing from the
scope of the disclosure. The word "if" as used here may
be interpreted as "upon "or" when" or "in response to
determining", depending on the context.
[0019] In the related art, since the cleaning robot is
integrated below the laundry treating equipment in the
double washing station, when the drum of the laundry
treating equipment is loaded with a large amount of
laundry or filled with water, the drum will sink, causing
the drum to vibrate during the rotation, which will lead to
collision between the drum and the cleaning robot, thus
causing abnormal sound of the equipment and even
damaging the cleaning robot.
[0020] For the "double washing station" which inte-
grates laundry treating equipment and a cleaning robot,
since the cleaning robot is integrated below the laundry
treating equipment in the double washing station, when
the drum of the laundry treating equipment is loaded with
a largeamount of laundry or filledwithwater, the drumwill
sink, causing the drum to vibrate during the rotation,
which will lead to collision between the drum and the
cleaning robot, thus causing abnormal sound of the
equipment and even damaging the cleaning robot.
[0021] In view of this, an example of the disclosure
providesasolution that it canbe judgedwhether thedrum
will come into contact with the cleaning robot during
operation of the laundry treating equipment under the
condition that the cleaning robot is located below the
drum. When it is determined that the drum will come into
contact with the cleaning robot during operation of the
laundry treating equipment, the cleaning robot is con-
trolled to move out from a position below the drum to
avoid abnormal sound or damage of the cleaning robot
caused by the collision between the drum and the clean-
ing robot during the operation of the laundry treating
equipment.
[0022] The application scenarios of the examples of
the disclosure will be introduced below.
[0023] Referring to Fig. 1, which shows a structural
schematic diagram of cleaning equipment in an example
of the disclosure. As shown in Fig. 1, the cleaning equip-
ment 100 includes laundry treating equipment 110 and a
cleaning robot 120 arranged below the laundry treating
equipment 110.
[0024] A rotatable drum 111 is arranged in the laundry
treating equipment 110. By controlling the rotation of the
drum111, the laundry treatingequipment 110may realize
a washing function or a spinning function. The laundry
treatingequipment 110mayalsohaveother functions, for
example, a drying function, a laundry disinfection func-
tion, etc., and starting of these functions may likewise
cause the rotation of the drum 111, and examples of the
disclosure will not make limitations to these.
[0025] The cleaning robot 120may be arranged below
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the drum 111 and may freely move out from the position
below the drum 111 or return to the position below the
drum 111. For example, the cleaning robot 120 may be a
freely movable robot such as a sweeping robot, a mop-
ping robot, or a sweeping and mopping robot, and ex-
amples of the disclosure will not make limitations to
these.
[0026] In some examples, the cleaning robot 120 may
share the same set of water supply and drain hoses with
the laundry treating equipment 110, and a chargingmod-
ule adapted for the cleaning robot may be integrated
inside the laundry treating equipment 110, thus saving
the space occupied by the cleaning robot 120.
[0027] In addition, in order to further save the space
occupied by the cleaning equipment, the spacing be-
tween the cleaning robot 120 and the drum 111 may be
narrowed, thus reducing the height of the cleaning equip-
ment. When the spacing between the cleaning robot 120
and the drum 111 is small, control may be performed by
the cleaning equipment control method provided by an
example of the disclosure to avoid the collision between
the cleaning robot 120 and the drum 111.
[0028] Examples of the disclosure will be explained in
detail below in conjunction with the above application
scenarios.
[0029] First, an example of the disclosure provides a
cleaning equipment control method, which can be per-
formed by any electronic device. Cleaning equipment
may be a "double washing station" including laundry
treating equipment and a cleaning robot, where the
cleaning robot is arranged below a drum of the laundry
treating equipment.
[0030] Fig. 2 shows a flowchart of a cleaning equip-
ment controlmethod in an example of the disclosure, and
as shown in Fig. 2, the cleaning equipment control meth-
od provided in an example of the disclosure includes
steps S201 and S202.
[0031] S201, detecting whether a drum satisfies a
touchcondition in the case that a cleaning robot is located
below the drum.
[0032] It needs to be noted that the position of the
cleaning robot may be obtained by a position sensor
mounted on the robot or by calculating a movement
trajectory by a moving distance of the cleaning robot in
combination with steering data. Since an example of the
disclosure focuses on whether the cleaning robot is
located below the drum, it is also possible to judge
whether the cleaning robot is located below the drum
by installing a corresponding object detection sensor
below the drum.
[0033] The touch condition may be understood as a
condition that enables contact or collision between the
drumand the cleaning robot. In the case that it is detected
that the drum satisfies the touch condition, the drum will
come into contact with or collide with the cleaning robot
during rotation. The touch conditionmay be a predefined
operational state of the laundry treating equipment or a
specific positional or environmental scenario, under

which the cleaning robot is prompted to move out from
its position below the drum for reasons including, but not
limited to, proximity, load capacity, and operational dy-
namics of the equipment.
[0034] It needs to be noted that when the cleaning
robot is located below the drum, the drum will sink after
being loaded with laundry or filled with water, which will
cause the drum to vibrate during the rotation, thus greatly
reducing thedistancebetween thedrumand thecleaning
robot. Accordingly, it can be judged in advance whether
the drum will come into contact with the cleaning robot
during operation before the starting instruction for the
laundry treating equipment is executed. After it is con-
firmed that there is no contact, the starting instruction is
executed.
[0035] For example, a sensor may be arranged be-
tween the drum and the cleaning robot for detecting the
distancebetween thedrum in anon-moving state and the
cleaning robot so as to detect whether the drum satisfies
the touch condition. If the distance between the drumand
the cleaning robot is less than a preset distance thresh-
old, it is considered that the drum satisfies the touch
condition. That is, it can be predicted whether the drum
will come into contact with the cleaning robot while rotat-
ing according to the amount of sinking of the drum after
being loaded with laundry.
[0036] The distance threshold may be measured by
experimental calibration. Since different starting instruc-
tions of the laundry treating equipment are different for
the treatment process of laundry, the corresponding dis-
tance thresholds may be set according to the different
starting instructions. For example, after the washing in-
struction is started, the laundry in the drumwill be soaked
in water, which further exacerbates the sinking of the
drum. Thus, the amount of sinking after water filling
needs to be reserved for the distance threshold set for
the washing instruction. After the spinning instruction is
started, the amount of sinking caused by the laundry
initially containing a lot of water in the drum is already
the maximum amount of sinking during the execution of
the instruction, and the corresponding distance threshold
can be set directly according to the measured amount of
sinking.
[0037] For example, it can be detected whether the
drumsatisfies the touch condition bydetecting theweight
of the laundry in the drum. It can be understood that in
order to achieve a better washing effect of the laundry
treating equipment, a weight sensor is generally ar-
ranged in the drum of the laundry treating equipment,
so that the laundry treating equipment can automatically
adjust parameters of various laundry treatment pro-
cesses such as a water filling amount and spinning time
in a washing process according to the weight of the
laundry loaded. In the examples of the disclosure, the
weight of the laundry in the drum may be detected by
means of theweight sensor. If theweight of the laundry in
the drum is greater than a preset weight threshold, it is
considered that the drum satisfies the touch condition.
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That is, it is possible to indirectly evaluate the amount of
sinking of the drumaccording to theweight of the laundry,
thus predicting whether the drum will come into contact
with the cleaning robot while rotating.
[0038] Similar to the distance threshold, the weight
threshold may also be measured by experimental cali-
bration. Since different starting instructions of the laundry
treatingequipment aredifferent for the treatment process
of laundry, the corresponding weight thresholds may be
set according to the different starting instructions. For
example, after a washing instruction is started, the laun-
dry in the drumwill be soaked in water, at this time, which
will further aggravate the weight borne by the drum and
make the drum sink more seriously. Thus, the weight of
the water needs to be reserved for the weight threshold
set for the washing instruction. After the spinning instruc-
tion is started, theweight of the laundry initially containing
a lot of water in the drum is already the maximum weight
borne by the drumduring the execution of the instruction,
and at this time, the corresponding weight threshold can
be set directly according to the measured weight.
[0039] It will be appreciated that the above-described
manner of judging according to the distance threshold
and the weight threshold may be used separately or
simultaneously. In the simultaneous use, measurement
errors due to an excessively concentrated placement of
the laundry in the drumcan beeliminated. That is, when it
is judged that the drum satisfies the touch condition by
any of the judgment manners, it is considered that the
drumwill come into contactwith the cleaning robot during
rotation, thus avoiding as much as possible a false judg-
ment due to an error.
[0040] In some examples, the cleaning robot may not
be located below the drum when a starting instruction of
the laundry treating equipment is received. For example,
the cleaning robotmay be performing a cleaning task, for
example, cleaning the floor of a specified area. It can be
appreciated that the cleaning robot will move out from a
position below the drum when performing the cleaning
task, and returns to the position below the drum after
completing the cleaning task.
[0041] At this time, although the cleaning robot is not
currently below the drum, and will not come into contact
with the drum regardless of how the drum rotates, the
cleaning robotmay return during the rotation of the drum,
thus causing contact or collision with the drum.
[0042] In some examples, the cleaning robot may be
caused to return to the position below the drum after the
rotation of the drum is finished.
[0043] For example, if the cleaning robot is performing
a cleaning task, the completion time of the cleaning task
maybepredicted. If thecompletion time isbefore the time
at which the laundry treating equipment stops operating,
the completion timeof the cleaning taskmaybeextended
to a time after the time at which the laundry treating
equipment stops operating.
[0044] Thus, the cleaning robotmaybeprevented from
returning to the position below the drum during the rota-

tion of the drum by extending the cleaning time of the
cleaning robot, thus preventing the cleaning robot from
coming into contact with or colliding with the drum.
[0045] S202, controlling the cleaning robot tomove out
from a position below the drum if the drum satisfies the
touch condition.
[0046] In some examples, if it is determined that the
drum satisfies the touch condition, the cleaning robot
may be controlled to move out from a position below
the drum to avoid occurrence of collision.
[0047] It is worth noting that "controlling the cleaning
robot to move out from a position below the drum" de-
scribed in the example of the disclosure means that the
cleaning robot can be moved to any position other than
the position below the drum, and the cleaning robot
moved out may be in a stationary standby state or in a
moving state. For example, the cleaning robot may be
moved toa position preset by theuser that doesnot affect
the daily life of the user, or may be caused to perform a
cleaning task, that is, to move in a space where the
cleaning equipment is located according to a planned
cleaning route, and examples of the disclosure will not
make limitations to this.
[0048] In addition, it may be understood that after the
cleaning robot is moved out, the cleaning robot may be
controlled to return to the position below the drum after
the laundry treating equipment stops operating, thus
automatically restoring the original state.
[0049] Accordingly, examplesof thedisclosureprovide
a solution that can effectively prevent the drum from
coming into contact with or colliding with the cleaning
robot during rotation. By moving the cleaning robot out
from a position below the drum after detecting a possible
contact, it can be ensured that the drum will certainly not
come into contact with or collide with the cleaning robot
during rotation. Thus, by using the method provided by
the example of the disclosure to control the cleaning
equipment, the amount of interference between the
cleaning robot and thedrumdoesnotneed tobe reserved
in design, so that the height of the cleaning equipment
can be greatly reduced, thus saving more space for the
user.
[0050] In some examples, the rotation speed of the
drum when the laundry treating equipment executes the
spinning instruction is significantly higher than the rota-
tion speed of the drum when the laundry treating equip-
ment executes other instructions, for example, when the
laundry treating equipment executes the spinning in-
struction, the rotation speed of the drum may reach
1200 rmp or above, and a higher rotation speed will
aggravate the vibration amplitude of the drum, so in order
to effectively prevent the drum from coming into contact
with or colliding with the cleaning robot at a high rotation
speed, it may be considered that the drum satisfies the
touch condition detected in S201 when the laundry treat-
ing equipment is in a spinning instruction execution state,
thus controlling the cleaning robot to bemoved out froma
position below the drum. That is, regardless of the result
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of the above-described judgment according to theweight
threshold and/or judgment according to the distance
threshold, the cleaning robot ismoved out fromaposition
below the drumwhen the laundry treating equipment is in
a spinning instruction execution state, thus ensuring that
the cleaning robot and the drum will certainly not come
into contact or collision.
[0051] In some examples, when the drum resonates
with the cleaning whole equipment, the vibration ampli-
tude of the drum is the largest. In order to shorten the time
when the cleaning robot is moved out and increase the
user experience, the cleaning robot may be controlled to
move out from a position below the drum in the case that
the rotation speed of the drum is within the resonance
rotation speed interval. The resonant rotation speed
interval is the rotation speed interval in which the whole
cleaning equipment can resonate, andmaybemeasured
by experimental calibration.
[0052] Specifically, Fig. 3 shows a flowchart of another
cleaning equipment control method in an example of the
disclosure, as shown in Fig. 3, another cleaning equip-
ment control method provided in an example of the dis-
closure includes steps S301 and S302.
[0053] S301, detecting a spinning rotation speed of the
drum in a spinning process in real time if the laundry
treating equipment is in a spinning instruction execution
state.
[0054] Thespinning rotationspeedmaybeobtainedby
detecting a motor driving signal or by arranging a corre-
sponding sensor, and examples of the disclosure will not
make limitations to this.
[0055] S302, controlling the cleaning robot tomove out
from a position below the drum if it is detected that the
spinning rotation speed is within the resonance rotation
speed interval.
[0056] The inventors have found that, in practical ap-
plications, the upper limit value of the resonant rotation
speed spinning will be much smaller than the spinning
rotation speed maintained when the drum executes the
spinning instruction, for example, the resonant rotation
speed interval may be 150 to 400 rmp, while the spinning
rotation speed of the drum may be maintained at 1200
rmp when the laundry treating equipment normally per-
forms spinning. That is, the spinning rotation speed of the
drumpasses through the resonance rotation speed inter-
val merely during the initial rotation speed increase and
during the rotation speed decrease after the spinning is
finished.
[0057] Thus, if it is detected that the spinning rotation
speed is outside the resonance rotation speed interval,
and the cleaning robot is in a standby state (i.e., no
cleaning task is performed), the cleaning robot may be
controlled to return to the position below the drum. At this
time, since the drum does not resonate with the whole
cleaning equipment, it can be considered that the vibra-
tion amplitude of the drum is insufficient to enable the
drum to collide with the cleaning robot, so that the clean-
ing robot can be enabled to return to the position below

the drum.
[0058] Accordingly, by configuring that the cleaning
robot is moved out from a position below the drum when
it is detected that the spinning rotation speed is in the
resonance rotation speed interval, the time for the clean-
ing robot to be moved out can be greatly shortened, thus
reducing the hindrance caused by the moving-out of the
cleaning robot to the user.
[0059] Based on the same inventive concept, the ex-
ample of the disclosure also provides a cleaning equip-
ment control device, such as the following example.
Since theproblemsolvingprincipleof thedeviceexample
is similar to the problem solving principle of the method
example described above, the embodiment of the device
example may be referred to the embodiment of the
method example described above, and will not be re-
peated.
[0060] Fig. 4 showsastructural schematic diagramofa
cleaning equipment control device in an example of the
disclosure. Cleaning equipment may include laundry
treating equipment and a cleaning robot arranged below
a drum of the laundry treating equipment, where the
cleaning robot can be moved out from a position below
the drum. As shown in Fig. 4, the cleaning equipment
control device400 includesa judgmentmodule401anda
control module 402.
[0061] The judgment module 401 is configured to de-
tect whether the drum satisfies a touch condition in the
case that the cleaning robot is located below the drum.
[0062] The control module 402 is configured to control
the cleaning robot to be moved out from a position below
the drum if the drum satisfies the touch condition.
[0063] In some examples, the judgment module 401 is
configured to determine that the drum satisfies the touch
condition if the distance between the drumand the clean-
ing robot is less than a preset distance threshold.
[0064] In some examples, the judgment module 401 is
configured to determine that the drum satisfies the touch
condition if the weight of laundry in the drum is greater
than a preset weight threshold.
[0065] In some examples, the control module 402 is
further configured todetermine that thedrumsatisfies the
touch condition if the laundry treating equipment is in a
spinning instruction execution state.
[0066] In some examples, the control module 402 is
configured todetect a spinning rotationspeedof thedrum
in a spinning process in real time if the laundry treating
equipment is in a spinning instruction execution state.
controlling the cleaning robot to move out from the posi-
tion below the drum if it is detected that the spinning
rotation speed is within a resonance rotation speed inter-
val, where the resonance rotation speed interval is a
rotation speed interval inwhich thewhole cleaning equip-
ment can resonate.
[0067] In some examples, the control module 402 is
configured to control the cleaning robot to return to the
position below the drum if it is detected that the spinning
rotation speed is outside the resonance rotation speed
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interval, and the cleaning robot is in a standby state.
[0068] In some examples, the control module 402 is
configured to predict the completion time of a cleaning
task if the cleaning robot is performing the cleaning task.
If the completion time is before the time at which the
laundry treating equipment stops operating, the comple-
tion time of the cleaning task is extended to a time after
the time at which the laundry treating equipment stops
operating. the cleaning robot moves out the position
below the drum when performing the cleaning task,
and returns to the position below the drum after complet-
ing the cleaning task.
[0069] It needs to be noted that when the cleaning
equipment control device provided in the above example
is used for cleaning equipment control, the cleaning
equipment control device is merely illustrated by the
division of the above-mentioned functional modules. In
practical application, the above-mentioned function allo-
cation can be completed by different functional modules
as needed, that is, the internal structure of the device is
divided intodifferent functionalmodules to completeall or
part of the above-mentioned functions. In addition, the
cleaning equipment control device provided by theabove
examples belongs to the same concept as the cleaning
equipment control method example, and its specific im-
plementation process is detailed in the method example,
which will not be described in detail here.
[0070] As will be appreciated by one skilled in the art,
aspects of the disclosure may be implemented as a
system, method or program product. Accordingly, as-
pects of the disclosure may take the form of an entirely
hardware embodiment, an entirely software embodiment
(including firmware, micro-code, etc.) or an embodiment
combining hardware and software aspects that may all
generally be referred to here as a "circuit," "module" or
"system."
[0071] An electronic device 500 capable of implement-
ing an example of the disclosure is described below with
reference to Fig. 5. The electronic device 500 shown in
Fig. 5 is merely one example and does not bring any
limitation to the functionality and scope of applicability of
examples of the disclosure.
[0072] As shown in Fig. 5, the electronic device 500 is
represented in the form of a general-purpose computing
device. Components of the electronic device 500 may
include, but are not limited to, at least one processing unit
510, at least one memory unit 520, and a bus 530 that
connects various system components including the
memory unit 520 and the processing unit 510.
[0073] The memory unit stores a program code, the
program code can be executed by the processing unit
510 to cause the processing unit 510 to perform steps
according to various examples of the disclosure de-
scribed in the above "Method Example" section of the
disclosure.
[0074] In someexamples, the processing unit 510may
perform the following steps of the above-describedmeth-
od example: if the cleaning robot is located below the

drum, detecting whether the drum satisfies a touch con-
dition; if the drumsatisfies the touch condition, controlling
the cleaning robot to move out from a position below the
drum.
[0075] The memory unit 520 may include readable
media in the form of a volatile memory unit, such as a
random-accessmemory unit (RAM) 5201 and/or a cache
memory unit 5202, and may further include a read-only
memory units (ROM) 5203.
[0076] The memory unit 520 may further include a
program/utility 5204 having a set of (at least one) pro-
gram modules 5205 including, but not limited to, an
operating system, one or more applications, other pro-
gram modules, and program data, each or some combi-
nation of which may include implementations in a net-
working environment.
[0077] The bus 530 may represent one or more of
several types of bus structures, including a memory unit
bus or memory unit controller, a peripheral bus, an ac-
celerated graphics port, a processing unit, or local bus
using any of a variety of bus architectures.
[0078] The electronic device 500 may also communi-
cate with one or more external devices 540 (e.g., a key-
board, a pointing device, a Bluetooth device, etc.), and
may also communicate with one or more devices that
enable a user to interact with the electronic device 500,
and/or communicate with any device (e.g., router, mod-
em, etc.) that enables the electronic device 500 to com-
municate with one or more other computing devices.
Such communication can occur via an input/output
(I/O) interface 550. Moreover, the electronic device
500 can also communicate with one or more networks,
such as a local area network (LAN), a wide area network
(WAN), and/or a public network, such as the Internet, via
a network adapter 560. As shown in Fig. 5, the network
adapter 560 communicates with other modules of the
electronic device 500 via the bus 530. It needs to be
understood that although not shown, other hardware
and/or software modules may be used in conjunction
with the electronic device 500, including but not limited
to microcode, device drivers, redundant processing
units, external disk drive arrays, RAID systems, tape
drives, and data backup storage systems, etc.
[0079] From the above description of the embodi-
ments, those skilled in the art will readily appreciate that
the embodiments described heremay be implemented in
software or software in combinationwith necessary hard-
ware. Thus, the technical solution according to an em-
bodiment of the disclosure may be embodied in the form
of a softwareproduct, thesoftwareproductmaybestored
in a non-volatile storage medium (which may be a CD-
ROM, aUSB flash drive, amobile hard disk, or the like) or
on a network, and includes several instructions for caus-
ing a computing device (which may be a personal com-
puter, a server, a terminal device, a network device, or the
like) to perform the method according to the embodi-
ments of the disclosure.
[0080] Inanexampleof thedisclosure, anon-transitory
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computer-readable storage medium is also provided,
which may be a readable signal medium or a readable
storage medium. The computer-readable storage med-
ium stores a program product capable of implementing
the above-described method of the disclosure. In some
possible embodiments, various aspects of the disclosure
may also be implemented in the form of a program
product including a program code for causing a terminal
device to performsteps according to various examples of
the disclosure described in the above "Method Example"
section of the disclosure, when the programproduct runs
on the terminal device.
[0081] More specific examples of non-transitory com-
puter-readable storage media in the disclosure may in-
clude, but are not limited to: an electrical connection
having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-
onlymemory (EPROMorFlashmemory), anoptical fiber,
a portable compact disc read-only memory (CD-ROM),
an optical storage device, a magnetic storage device, or
any suitable combination of the foregoing.
[0082] In the disclosure, the non-transitory computer-
readable storage medium may include a data signal
propagating in baseband or as part of a carrier wave,
and a readable programcode is carried in thedata signal.
Such a propagated data signal may take a variety of
forms, including, but not limited to, an electromagnetic
signal, an optical signal, or any suitable combination of
the foregoing. The readable signal medium may also be
any readable medium other than the readable storage
medium that can send, propagate, or transmit a program
for use by or in connection with an instruction execution
system, apparatus, or device.
[0083] Optionally, the program code contained in the
non-transitory computer-readable storage medium may
be transmitted by any appropriate medium, including but
not limited to wireless medium, wired medium, optical
fiber cable, RF, etc., or any suitable combination of the
foregoing.
[0084] During specific embodiment, the program code
for carrying out operations of the disclosure may be
written in any combination of one or more programming
languages, including an object-oriented programming
language such as Java, C++ or the like and conventional
procedural programming languages, such as the "C"
language or similar programming languages. The pro-
gram codemay be executed entirely on the user comput-
ing device, partly on the user device, as a stand-alone
software package, partly on the user computing device
and partly on a remote computing device or entirely on
the remote computing device or server. In the scenario
involving a remote computing device, the remote com-
puting device may be connected to the user computing
device throughany type of network, including a local area
network (LAN) or a wide area network (WAN), or may be
connected to an external computing device (for example,
through the Internet using an Internet service provider).

[0085] It needs to be noted that although several mod-
ules or units of a device for action execution are men-
tioned in the above detailed description, this division is
not mandatory. Indeed, according to embodiments of the
disclosure, the features and functions of two or more
modules or units described above may be embodied in
one module or unit. Conversely, the features and func-
tions of one module or unit described above may be
further divided into a plurality of modules or units to be
embodied.
[0086] Moreover, although the various steps of the
method of the disclosure are depicted in the figures in
a particular order, this does not require or imply that the
steps need to beperformed in that particular order, or that
all illustrated steps need to be performed to achieve
desirable results. Additionally or alternatively, certain
steps may be omitted, multiple steps may be combined
into one step for execution, and/or one step may be
decomposed into multiple steps for execution, etc.
[0087] From the above description of the embodi-
ments, those skilled in the art will readily appreciate that
the embodiments described here may be implemented
by software or by combining software with necessary
hardware. Thus, the technical solution according to an
embodiment of the disclosure may be embodied in the
form of a software product, the software product may be
stored in a non-volatile storagemedium (which may be a
CD-ROM, a USB flash drive, a mobile hard disk, or the
like) or on a network, and includes several instructions to
cause a computing device (which may be a personal
computer, a server, a mobile terminal, or a network
device, or the like) to perform the method according to
the embodiments of the disclosure.

Claims

1. Acleaning equipment (100) controlmethod,wherein
cleaning equipment (100) comprises laundry treat-
ing equipment (110) and a cleaning robot (120) ar-
ranged below a drum (111) of the laundry treating
equipment (110), wherein the cleaning robot (120)
can be moved out from a position below the drum
(111);
the method comprises:

detecting (S201) whether the drum (111) satis-
fies a touch condition in the case that the clean-
ing robot (120) is located below the drum (111);
and
controlling (S202) the cleaning robot (120) to
move out from the position below the drum (111)
under the condition that the drum (111) satisfies
the touch condition.

2. The method according to claim 1, wherein detecting
whether the drum (111) satisfies a touch condition
comprises:
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determining that the drum (111) satisfies the touch
condition in a case of determining that a distance
between the drum (111) and the cleaning robot (120)
is less than a preset distance threshold.

3. The method according to claim 1, wherein detecting
whether the drum (111) satisfies a touch condition
comprises:
determining that the drum (111) satisfies the touch
condition in a case of determining that a weight of
laundry in the drum (111) is greater than a preset
weight threshold.

4. The method according to claim 1, wherein detecting
whether the drum (111) satisfies a touch condition
comprises:
determining that the drum (111) satisfies the touch
condition in a case of determining that the laundry
treating equipment (110) is in a spinning instruction
execution state.

5. Themethodaccording to claim4,wherein controlling
thecleaning robot (120) tomoveout from theposition
below the drum (111) comprises:

detecting (S301)aspinning rotationspeedof the
drum (111) in a spinning process in real time in a
case of determining that the laundry treating
equipment (110) is in the spinning instruction
execution state; and
controlling (S302) the cleaning robot (120) to
move out from the position below the drum (111)
in a case of determining that it is detected that
the spinning rotation speed is within a reso-
nance rotation speed interval, wherein the re-
sonance rotation speed interval is a rotation
speed interval in which the whole cleaning
equipment (100) can resonate.

6. Themethodaccording to claim5, further comprising:
controlling the cleaning robot (120) to return to the
position below the drum (111) in a case of determin-
ing that it is detected that the spinning rotation speed
is outside the resonance rotation speed interval, and
the cleaning robot (120) is in a standby state.

7. The method according to any one of claims 1 to 6,
further comprising:

predicting a completion timeof a cleaning task in
response to determining that the cleaning robot
(120) is performing the cleaning task; and
extending the completion time of the cleaning
task to a time after a time at which the laundry
treating equipment stops operating in a case of
determining that the completion time is before
the time at which the laundry treating equipment
stops operating; wherein

the cleaning robot (120) moves out the position
below the drum (111) when performing the
cleaning task, and returns to the position below
the drum (111) after completing the cleaning
task.

8. An electronic device (500), comprising:

a processor (510); and
amemory (520), configured to store instructions
executable by the processor (510); wherein
the processor (510) is configured to execute the
following a cleaning equipment (100) control
method by executing the executable instruc-
tions, wherein cleaning equipment (100) com-
prises laundry treating equipment (110) and a
cleaning robot (120) arranged below a drum
(111) of the laundry treating equipment (110),
and the cleaning robot (120) can be moved out
from a position below the drum (111):

detecting (S201) whether the drum (111)
satisfies a touch condition in the case that
the cleaning robot (120) is locatedbelow the
drum (111); and
controlling (S202) the cleaning robot (120)
to move out from the position below the
drum(111)under thecondition that thedrum
(111) satisfies the touch condition.

9. The electronic device (500) according to claim 8,
wherein the processor (510) is configured to:
determine that the drum (111) satisfies the touch
condition in a case of determining that a distance
between the drum (111) and the cleaning robot (120)
is less than a preset distance threshold.

10. The electronic device (500) according to claim 8,
wherein the processor (510) is configured to:
determine that the drum (111) satisfies the touch
condition in a case of determining that a weight of
laundry in the drum (111) is greater than a preset
weight threshold.

11. The electronic device (500) according to claim 8,
wherein the processor (510) is configured to:
determine that the drum (111) satisfies the touch
condition in a case of determining that the laundry
treating equipment (110) is in a spinning instruction
execution state.

12. The electronic device (500) according to claim 11,
wherein the processor (510) is configured to:

detect (S301) a spinning rotation speed of the
drum (111) in a spinning process in real time in a
case of determining that the laundry treating
equipment (110) is in the spinning instruction
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execution state; and
control (S302) the cleaning robot (120) to move
out from the position below the drum (111) in a
case of determining that it is detected that the
spinning rotation speed is within a resonance
rotation speed interval, wherein the resonance
rotation speed interval is a rotation speed inter-
val in which thewhole cleaning equipment (100)
can resonate.

13. The electronic device (500) according to claim 12,
wherein the processor (510) is further configured to:
control the cleaning robot (120) to return to the
position below the drum (111) in a case of determin-
ing that it is detected that the spinning rotation speed
is outside the resonance rotation speed interval, and
the cleaning robot (120) is in a standby state.

14. The electronic device (500) according to any one of
claims 8 to 13, wherein the processor (510) is further
configured to:

predict a completion time of a cleaning task in
response to determining that the cleaning robot
(120) is performing the cleaning task; and
extend the completion time of the cleaning task
toa timeafter a timeatwhich the laundry treating
equipment stops operating in a case of deter-
mining that the completion time is before the
time at which the laundry treating equipment
stops operating; wherein
the cleaning robot (120) moves out the position
below the drum (111) when performing the
cleaning task, and returns to the position below
the drum (111) after completing the cleaning
task.

15. A non-transitory computer-readable storage med-
ium, storing a computer program, wherein the com-
puter program, when executed by a processor, im-
plements the method according to any one of claims
1 to 7.
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