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Description

FIELD OF TECHNOLOGY

[0001] The present disclosure relates to the technical
field of cleaning apparatuses, in particular to a method for
controlling a cleaning apparatus, a machine-readable
storage medium, and the cleaning apparatus.

BACKGROUND

[0002] Inmodernlife,a variety of cleaning apparatuses
have been widely used in production and life of people to
achieve corresponding cleaning tasks. Typically, a clean-
ing apparatus may include a motor and a cleaning mem-
ber (e.g., a roller brush), and the motor of the cleaning
apparatus may drive the cleaning member to rotate, so
that the cleaning member, when in contact with a surface
of an object, such as afloor, is able to separate dirt on the
surface of the object from the surface. In the case where
the cleaning apparatus includes a fluid tank, the cleaning
apparatus may also pump a fluid stored in the fluid tank,
such as water, to the cleaning member, and achieve
cleaning of the surface of the object in combination with
rotation of the cleaning member.

[0003] Typically, the cleaning apparatus is fitted with an
infrared sensing device for sensing different levels of dirt
and generating different measurement values. The
cleaning apparatus may compare the sensing measure-
ment values with a preset reference value to determine
the dirt level based on comparison results, and may also
control the power of the cleaning apparatus, the water
output of the fluid tank, and other parameters based on
the determined dirt level, thereby achieving control over
the cleaning apparatus.

[0004] However, with the use of the cleaning appara-
tus, various random factors such as aging of internal
components of the cleaning apparatus and residual dirt
may lead to misjudgment of the cleaning apparatus,
which affects accurate control over the cleaning appara-
tus, thereby reducing the cleaning efficiency and even
causing a waste of power.

SUMMARY

[0005] The present disclosure provides a method for
controlling a cleaning apparatus, a machine-readable
storage medium, and the cleaning apparatus to address
atleast one of the foregoing and other potential problems
in the prior art.

[0006] According to one aspect of the present disclo-
sure, a method for controlling a cleaning apparatus is
provided. The method includes: acquiring a first dirt
measurement value of the cleaning apparatus at a first
moment. The method further includes: determining,
based on a comparison of the first dirt measurement
value with a dirtreference value of the cleaning apparatus
at the first moment, a dirt reference value of the cleaning
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apparatus at a second moment, the second moment
being a moment following the first moment. The step
includes: in response to the first dirt measurement value
being less than the dirt reference value of the cleaning
apparatus at the first moment, maintaining the dirt refer-
ence value of the cleaning apparatus at the second
moment as the dirt reference value of the cleaning ap-
paratus at the first moment; or in response to the first dirt
measurement value being greater than the dirt reference
value of the cleaning apparatus at the first moment,
updating the dirt reference value of the cleaning appa-
ratus at the second moment to the first dirt measurement
value.

[0007] In the above embodiment, by continuously up-
dating a dirt reference value based on the comparison of
a measurement value with a dirt reference value during
the operation of the cleaning apparatus, the dirtreference
value may be continuously calibrated in accordance with
the actual situation, thereby ensuring the timeliness of
detection and meanwhile reducing the influence of weak-
ening of light transmittance of a suction pipe caused by
suction of obstructions in the suction pipe, aging of the
suction pipe and the like in the process of controlling the
cleaning apparatus. Thus, the cleaning efficiency of the
cleaning apparatus may be improved, and the power of
the cleaning apparatus may be reduced, thereby greatly
achieving an intelligent balance between power saving
and efficiency.

[0008] In some embodiments, the method may further
include: updating, within at least one moment from a
second moment, in chronological order, a dirt reference
value of the cleaning apparatus at a next moment of a
corresponding moment to a dirt measurement value of
the cleaning apparatus at the corresponding moment that
is greater than a dirt reference value of the cleaning
apparatus at the corresponding moment.

[0009] Inthe above embodiment, during the operation
of the cleaning apparatus, as the obstructions, such as
dirt, are further flushed or sucked away from the suction
pipe, the dirt reference value may also be continuously
adjusted, so that the reference value may be continu-
ously calibrated in accordance with the actual situation,
and an intelligent balance between power saving and
efficiency is achieved continuously in real time.

[0010] In some embodiments, the method may further
include: acquiring at least one initial dirt measurement
value within a predetermined time interval between a
moment when the cleaning apparatus is activated and
a moment when a fan of the cleaning apparatus is acti-
vated; and determining, based on the at least one initial
dirt measurement value, an initial dirt reference value of
the cleaning apparatus.

[0011] In the above embodiment, by determining the
dirt reference value by initial calibration within the pre-
determined time interval between the moment when the
cleaning apparatus is activated and the moment when
the fan is activated, conditions in the suction pipe may be
prevented from affecting a calibration result of the clean-
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ing apparatus after the fan of the cleaning apparatus
starts to operate.

[0012] In some embodiments, the determining, based
on the atleast one initial dirt measurement value, aninitial
dirt reference value of the cleaning apparatus includes:
determining, based on the at least one initial dirt mea-
surement value, an initial dirt calculation value; and de-
termining, based on the initial dirt calculation value, the
initial dirt reference value of the cleaning apparatus, the
initial dirt reference value being not less than a first dirt
threshold value and not greater than a second dirt thresh-
old value.

[0013] In some embodiments, the determining, based
on the initial dirt calculation value, the initial dirt reference
value includes: in response to the initial dirt calculation
value being less than the first dirt threshold value, select-
ing the first dirt threshold value or another preset value as
the initial dirt reference value.

[0014] Inthe above embodiment, by selecting the first
dirt threshold value or another preset value as the dirt
reference value in the case where the initial dirt calcula-
tion value is less than the first dirt threshold value, a
serious deviation caused by the presence of a relatively
large obstruction in the suction pipe or the aging of the
suction pipe to a certain extent on setting of the dirt
reference value may be reduced.

[0015] In some embodiments, the determining, based
on the initial dirt calculation value, the initial dirt reference
value includes: in response to the initial dirt calculation
value being not less than the first dirt threshold value and
not greater than the second dirt threshold value, setting
the initial dirt calculation value to the initial dirt reference
value.

[0016] In some embodiments, the first dirt threshold
value is a preset value associated with a first light trans-
mission capacity of a suction pipe of the cleaning appa-
ratus, the second dirt threshold value is a preset value
associated with a second light transmission capacity of
the suction pipe of the cleaning apparatus, and the sec-
ond light transmission capacity is greater than the first
light transmission capacity.

[0017] In some embodiments, the method further in-
cludes: acquiring a plurality of dirt measurement values
of the cleaning apparatus at a plurality of consecutive
moments respectively; and in response to the plurality of
dirt measurement values being less than the first dirt
threshold value, emitting a prompt signal, the prompt
signal instructing the cleaning apparatus to initiate a
maintenance function.

[0018] Inthe above embodiment, by setting the first dirt
threshold value and monitoring whether the plurality of
dirt measurement values measured at a plurality of con-
secutive moments are all less than the first dirt threshold
value, itis possible to detectin a timely manner a situation
in whichitis difficult to remove obstructions in the dirt pipe
of the cleaning apparatus or the suction pipe is aged to a
certain degree, so as to prompt a user to carry out
maintenance of the cleaning apparatus in response to
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such a situation.

[0019] In some embodiments, the fan is activated at a
fan start-up moment, and the first moment is any moment
after the fan start-up moment.

[0020] Insomeembodiments,thefanisactivated atthe
fan start-up moment, the first moment is a moment fol-
lowing the fan start-up moment, and the dirt reference
value of the cleaning apparatus at the first moment is the
initial dirt reference value.

[0021] In some embodiments, the method may further
include: acquiring a second dirt measurement value of
the cleaning apparatus at the second moment; and de-
termining, based on a comparison of the second dirt
measurement value with the dirt reference value of the
cleaning apparatus at the second moment, a dirtlevel ofa
surface of an object to be cleaned.

[0022] According to a second aspect of embodiments
of the present disclosure, a cleaning apparatus is pro-
vided. The cleaning apparatus includes: at least one
memory, the at least one memory being coupled to the
at least one processor and having stored instructions
executed by the at least one processor, the instructions,
when executed by the atleast one processor, causing the
cleaning apparatus to perform the step of implementing
the method according to the first aspect of the present
disclosure.

[0023] According to a third aspect of embodiments of
the present disclosure, a machine-readable medium is
provided. The machine-readable medium has stored
thereon a machine-executable instruction, and the ma-
chine-executable instruction, when executed by a pro-
cessor, implements the steps of the method according to
the first aspect of the present disclosure.

[0024] The summary section is provided to introduce
the selection of concepts in a simplified form, which will
be further described in the detailed description below.
The summary section is neither intended to identify key
features or main features of the present disclosure, nor
intended to limit the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1illustrates a three-dimensional schematic dia-
gram of an exemplary cleaning apparatus in which a
method according to an embodiment of the present
disclosure may be implemented.

FIG. 2illustrates a flowchart of an exemplary method
for controlling a cleaning apparatus according to
some exemplary embodiments of the present dis-
closure.

FIG. 3 illustrates a schematic diagram of a suction
pipe provided with an infrared sensing device ac-
cording to an embodiment of the present disclosure.
FIG. 4 illustrates a flowchart of a method for deter-
mining an initial dirt reference value according to an
embodiment of the present disclosure.
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FIG. 5 illustrates a schematic diagram of an exemp-
lary process of dynamically adjusting a dirt reference
value based on a dirt measurement value.

FIG. 6 illustrates a schematic block diagram of a
cleaning apparatus according to an embodiment of
the present disclosure.

[0026] In the figures, the same or corresponding nu-
merals indicate the same or corresponding parts.

DESCRIPTION OF THE EMBODIMENTS

[0027] The principles of the present disclosure will be
described below with reference to various exemplary
embodiments shown in the accompanying drawings. It
should be understood that these embodiments are de-
scribed merely to enable those skilled in the art to better
understand and further implement the present disclo-
sure, and are notintended to limit the scope of the present
disclosure in any way. It should be noted that similar or
identical reference numerals may be used in the figures
where feasible, and that similar or identical reference
numerals may indicate similar or identical functions.
Those skilled in the art will readily recognize from the
following description that alternative embodiments of the
structures and methods illustrated herein may be em-
ployed without departing from the principles of the pre-
sent invention as described herein.

[0028] As used herein, the term "include" and varia-
tions thereof indicate open-ended inclusion, i.e., "includ-
ing but not limited to". Unless specifically stated, the term
"or" indicates "and/or". The term "based on" indicates "at
least partially based on". The terms "one exemplary
embodiment" and "one embodiment" indicate "at least
one exemplary embodiment". The term "another embo-
diment" indicates "at least one additional embodiment".
The terms "first", "second", etc. may refer to different or
the same object.

[0029] In the case where a cleaning apparatus in-
cludes a fluid tank, the cleaning apparatus may pump
liquid stored in the fluid tank, such as water, to a cleaning
member, and achieve cleaning of a surface, such as a
floor, in combination with rotation of the cleaning mem-
ber. The cleaning apparatus is further provided with a
suction pipe (or, a dirt pipe). Liquid, such as sewage,
generated during cleaning of the surface of an object,
such as a floor, by the cleaning member may flow into a
sewage storage device of the cleaning apparatus via the
suction pipe for subsequent treatment.

[0030] As sewage and other liquid flow through the
suction pipe, dirt (for example, hair, food residues, and
paper) may remain on the suction pipe. The dirt may be
sucked on the suction pipe, causing blockage to the
suction pipe, and is therefore also referred to as "obstruc-
tion" in the present disclosure. It is to be understood that
the "obstruction" in the present disclosure is not limited to
dirt, and various objects sucked on the suction pipe and
causing blockage to the light transmission of the suction
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pipe may be referred to as "obstruction".

[0031] Typically, the suction pipe may include a light-
transmission pipe of various materials. It is to be under-
stood that the suction pipe may be a channel through
which dirt passes, and the shape of the suction pipe is not
necessarily tubular, but may be any suitable shape for the
cleaning apparatus. A sensor (e.g., an infrared sensing
device) of the cleaning apparatus may be mounted on a
sidewall (e.g., aninnerwall or an outer wall) of the suction
pipe or in the vicinity of the suction pipe, or the like. The
sensor such as the infrared sensing device may estimate
a current dirt level of the surface of the object to be
cleaned by sensing various obstructions such as dirt in
the suction pipe. A control device (e.g., a processor) of
the cleaning apparatus may control the power of the
cleaning apparatus, the water output of the fluid tank,
and other parameters based on the dirt level to achieve
control over the cleaning apparatus.

[0032] Additionally, the control device of the cleaning
apparatus may also control an indication device on the
cleaning apparatus to present different indication infor-
mation based on the dirt level so as to indicate different
dirtlevels to a user. For example, and only schematically,
when the indication device includes a light emitting diode
(LED) display device, different dirt levels may be indi-
cated by different colors or different numbers. The user
may thus control the operation of the cleaning apparatus
according to the dirt level indicated by the indication
device. For example, when the indication device indi-
cates that the current dirt level of the object surface is
high, the user may prolong the cleaning time of the sur-
face without changing the power of the cleaning appa-
ratus. In addition, the user may both increase the power
of the cleaning apparatus and prolong the cleaning time
of the surface, thereby achieving a higher level of cleanli-
ness within a shorter period of time.

[0033] However, with the use of the cleaning appara-
tus, dirt may remain on the wall of the suction pipe to
cause blockage, which in turn causes weakening of light
transmittance of the pipe. In addition, aging of the suction
pipe may also cause weakening of the light transmittance
of the pipe. Moreover, there may be other random factors
that cause weakening of the light transmittance of the
pipe. However, whichever factor causes weakening of
the light transmittance of the pipe, a measurement value
sensed by the infrared sensing device will not be able to
truly and accurately reflect the actual dirtiness of the
current environment, thereby causing the cleaning ap-
paratus to make a misjudgment. Moreover, a reference
value used by the current cleaning apparatus is also
constant. In this case, it is even more difficult to achieve
accurate control over the cleaning apparatus. Therefore,
the cleaning efficiency of the existing cleaning apparatus
is reduced, and the power consumption of the cleaning
apparatus is increased.

[0034] Therefore, an improved solution is urgently
needed to calibrate a reference value that best meets
the actual situation and ensure the timeliness of detec-
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tion, and at the same time, to reduce the influence of
weakening of the light transmittance of the pipe caused
by suction of obstructions or aging of the pipe or other
factors in the process of controlling the cleaning appa-
ratus, thereby achieving an intelligent balance between
power saving and efficiency.

[0035] An embodiment of the present disclosure pro-
vides an improved method for controlling a cleaning
apparatus. The method includes: acquire a first dirt mea-
surement value of the cleaning apparatus at a first mo-
ment. The method further includes: determine, based on
a comparison of the first dirt measurement value with a
dirt reference value of the cleaning apparatus at the first
moment, a dirt reference value of the cleaning apparatus
at a second moment, the second moment being a mo-
ment following the first moment. The step includes: in
response to the first dirt measurement value being less
than the dirt reference value of the cleaning apparatus at
the first moment, maintain the dirt reference value of the
cleaning apparatus at the second moment as the dirt
reference value of the cleaning apparatus at the first
moment; or in response to the first dirt measurement
value being greater than the dirt reference value of the
cleaning apparatus at the first moment, update the dirt
reference value of the cleaning apparatus at the second
moment to the first dirt measurement value. In this solu-
tion, a reference value closest to the actual situation may
be obtained in real time through dynamic calibration, and
while the timeliness of detection is ensured, the influence
of weakening of the light transmittance of a pipe caused
by suction of obstructions or aging of the pipe in the
process of controlling the cleaning apparatus may be
reduced. Thus, the efficiency of the cleaning apparatus
may be improved, and the power of the cleaning appa-
ratus may be reduced, thereby greatly achieving an in-
telligent balance between power saving and efficiency.
[0036] FIG. 1 illustrates a schematic diagram of an
exemplary cleaning apparatus in which a method accord-
ing to an embodiment of the present disclosure may be
implemented. As shownin FIG. 1, the cleaning apparatus
100 includes a body 110. In addition, the cleaning appa-
ratus 100 may further include a base 120 that is remo-
vably coupled to the body 110. In other words, the body
110 may be placed onto the base 120 or removed from
the base 120, thereby achieving flexible disassembly of
the cleaning apparatus 100 and facilitating operation by a
user.

[0037] As shown in FIG. 1, a cleaning member cavity
112 may be provided at a bottom of the body 110 of the
cleaning apparatus 100. A cleaning member (not shown)
is provided in the cleaning member cavity 112. In some
embodiments of the present disclosure, the cleaning
member may include, but is not limited to: a roller brush,
a flat mop brush, and the like. In other embodiments, the
roller brush may alternatively include a tracked roller
brush, a double roller brush, a single roller brush, and
the like. It is to be understood that the cleaning member
according to embodiments of the present disclosure is
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not limited thereto, but may also be a cleaning memberin
other form. As shown in FIG. 1, the base 120 may include
an accessory storage portion 122 and a base body por-
tion 124. The body 110 may be placed onto the base body
portion 124 to achieve operations such as cleaning the
cleaning member or performing charging. The body 110
may be removed from the body portion 124 to perform
operations such as floor cleaning.

[0038] A fluid tank (not shown) may be provided in the
body 110 for storing a cleaning fluid, such as clear water.
Itis to be understood that the cleaning fluid referred to in
the embodiments of the present disclosure is not limited
to clear water, but may be other solutions suitable for
cleaning, which is not limited by the present disclosure.
The cleaning apparatus 100 may pump liquid stored in
the fluid tank, such as clear water, to the cleaning mem-
ber, and achieve cleaning of various object surfaces,
such asfloors, in combination with rotation of the cleaning
member.

[0039] The body 110 of the cleaning apparatus 100
may also be provided with a suction pipe 114. Liquid, such
as sewage, generated during cleaning of an object sur-
face, such as a floor, by the cleaning member may flow
into a sewage storage device (not shown) of the cleaning
apparatus via the suction pipe 114 for subsequent treat-
ment.

[0040] In some embodiments, a sensor (not shown)
such as an infrared sensing device may be provided on a
side wall (e.g., aninnerwall or an outer wall) of the suction
pipe 114 or in the vicinity of the suction pipe for sensing a
dirt level of a surface of an object to be cleaned. A control
device of the cleaning apparatus 100 (for example, a
processor which may be provided in the body 110, the
control device will be described hereinafter by way of
example as a "processor", but it is to be understood that
the control device may include various types of devices
having a control capability) may determine the dirt level
based on a comparison of a measurement value sensed
by the sensor with a reference value, and achieve control
over the cleaning apparatus 100 based on the deter-
mined dirt level. For example, the processor may deter-
mine the dirt level based on the comparison of the mea-
surement value with the reference value, and control,
based on the determined dirt level, one or more para-
meters of the cleaning apparatus 100 such as suction
power, motor speed and water output, in order to accom-
plish the cleaning task. In addition, the processor may
also send a dirt level indication message to the userviaa
dirt level indication device based on the determined dirt
level, and the user may achieve control over the cleaning
apparatus.

[0041] Itis to be understood that the "suction pipe" is
not limited to a tubular structure, but may have any shape
suitable for the cleaning apparatus, and is to be under-
stood as a channel through which dirt passes. Further-
more, the suction pipe may have any suitable material.
The present disclosure does not limit the material or
shape of the suction pipe.
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[0042] In some embodiments, the processor of the
cleaning apparatus 100 may acquire the first dirt mea-
surement value of the cleaning apparatus at the first
moment, and determine, based on the comparison of
the first dirt measurement value with the dirt reference
value of the cleaning apparatus at the first moment, the
dirt reference value of the cleaning apparatus at the
second moment, the second moment being a moment
following the first moment. In some embodiments, the
processor may maintain, in response to the first dirt
measurement value being less than the dirt reference
value of the cleaning apparatus at the first moment, the
dirt reference value of the cleaning apparatus at the
second moment as the dirt reference value of the clean-
ing apparatus at the first moment; or the processor may
update, in response to the first dirt measurement value
being greater than the dirt reference value of the cleaning
apparatus at the first moment, the dirt reference value of
the cleaning apparatus at the second moment to the first
dirt measurement value.

[0043] By calibrating the dirt reference value of the
cleaning apparatus at each moment in the above way,
a reference value closest to the actual situation may be
obtained inreal time, and while the timeliness of detection
is ensured, the influence of weakening of the light trans-
mittance of a pipe caused by suction of obstructions or
aging of the pipe in the process of controlling the cleaning
apparatus may be reduced. Thus, the efficiency of the
cleaning apparatus may be improved, and the power of
the cleaning apparatus may be reduced, thereby greatly
achieving an intelligent balance between power saving
and efficiency.

[0044] Itis to be understood that the cleaning appara-
tus 100 illustrated in FIG. 1 is only exemplary. The method
for controlling the cleaning apparatus according to an
embodiment of the present disclosure may be applied in
any kind of cleaning apparatus with any appearance.
Moreover, the cleaning apparatus may include a cleaning
apparatus in which the body and the base are separable,
or may include a cleaning apparatus in which the body
and the base are integrated. Furthermore, although the
cleaning apparatus 100 in FIG. 1 illustrates a base, itis to
be understood that the cleaning apparatus according to
an embodiment of the present disclosure may also not
have to include a base, which is not limited by the present
disclosure.

[0045] The schematic diagram of an exemplary clean-
ing apparatus 100 in which embodiments of the present
disclosure may be implemented is described above in
conjunction with FIG. 1. A flowchart of a method 200 for
controlling a cleaning apparatus according to an embodi-
ment of the present disclosure is described below in
conjunction with FIG. 2. The method 200 may be per-
formed in the cleaning apparatus 100 of FIG. 1, for
example, by the control device, such as the processor,
in the cleaning apparatus 100. It should be understood
that the method 200 may further include additional ac-
tions not shown and/or the actions shown may be
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omitted, and the scope of the present disclosure is not
limited in this regard.

[0046] In block 202, the processor in the cleaning
apparatus 100 may acquire a first dirt measurement
value V,,, of the cleaning apparatus 100 at a first mo-
ment. In some embodiments, a dirt measurement value
V,, may be obtained based on sensing measurementof a
suction pipe 114 of the cleaning apparatus 100. In some
embodiments, the dirt measurement value V,,, may re-
present a dirt level of a surface of an object to be cleaned
by the cleaning apparatus 100.

[0047] As described above, the cleaning apparatus
100 may be provided with a sensor, such as an infrared
sensing device, on an inner wall or an outer wall of the
suction pipe 114 or in the vicinity of the suction pipe 114.
FIG. 3 illustrates a suction pipe provided with an infrared
sensing device according to an embodiment of the pre-
sent disclosure. As shown in FIG. 3, the suction pipe 114
is illustrated as a cylindrical shape, but it is to be under-
stood that the suction pipe 114 may have any shape,
which is not limited by the present disclosure. The infra-
red sensing device may include an infrared transmitting
end 310 and an infrared receiving end 320. The infrared
sensing device including the infrared transmitting end
310 and the infrared receiving end 320 is disposed in the
vicinity of the suction pipe 114 for sensing an obstruction,
such as dirt, in the suction pipe 114. Obstructions at-
tached to the pipe wall are schematically represented by
dirt 304 and 306 in FIG. 3.

[0048] The infrared transmitting end 310 may emit
infrared light to the suction pipe 114, and the infrared
receiving end 320 may receive the infrared light from the
infrared transmitting end 310 and generate a sensing
measurement value, e.g., a voltage value, based on the
received infrared light. It is to be understood that the
larger the blocking area of the obstruction on the pipe
wall or the weaker the light transmittance of the obstruc-
tion, the less infrared light is received by the infrared
receiving end 320, and the smaller the sensing measure-
ment value is generated therefrom. Therefore, the infra-
red sensing device may sense different dirt levels.
[0049] In some embodiments, the first dirt measure-
ment value V,,, is correlated with the size of the obstruc-
tion in the dirt pipe or the light transmittance of the
obstruction. The larger the obstruction in the dirt pipe
(e.g., thelarger the blockage area) or the weaker the light
transmittance of the obstruction, the smaller the first dirt
measurement value V,,,;. The smaller the obstruction in
the dirt pipe (e.g., the smaller the blockage area) or the
stronger the light transmission of the obstruction, the
larger the first dirt measurement value V.

[0050] In some embodiments, dirt measurement va-
lues V,, including the first dirt measurement value V4
may be values in the form of voltages, so as to represent
different dirt levels by the voltage values. In other embo-
diments, the dirt measurement values V,,, may also be
numerical values, etc., and represent different dirt levels,
etc., by the numerical values. The present disclosure
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does not specifically limit the representation of the dirt
measurement value V.

[0051] In block 204, a processor in the cleaning appa-
ratus 100 may determine a dirt reference value Vs, of
the cleaning apparatus 100 at a second moment T2
based on a comparison of the first dirt measurement
value V,,, with a dirt reference value V¢, of the cleaning
apparatus 100 at the first moment 771, the second mo-
ment T2 being a moment following the firstmoment 771. In
some embodiments, the length of a time interval between
the first moment T71 and the second moment T2 may be
determined based on the actual operation condition of
the cleaning apparatus 100, the characteristics of an
object to be cleaned, etc., which is not specifically limited
in the present disclosure.

[0052] In some embodiments, a dirt reference value
V,.smay be a reference value for comparing with the dirt
measurement value V,,, obtained by performing dirt mea-
surement on the cleaning apparatus 100. Based on the
comparison of the dirt measurement value V,, with the
dirt reference value V,; the processor may determine a
dirt level of the surface of the object to be cleaned, and
control one or more of the parameters of the cleaning
apparatus 100, such as suction power, rotational speed
and water output based on the determined dirtlevel, so as
to efficiently accomplish the cleaning task. In addition, the
processor may also send a dirt level indication message
to the user via a dirt level indication device based on the
determined dirt level to facilitate control over the cleaning
apparatus by the user.

[0053] In some embodiments, the processor of the
cleaning apparatus 100 may adjust a dirt reference value
of the cleaning apparatus at each moment in real time
based on the dirt measurement value. Accordingly, the
cleaning apparatus may have a corresponding dirt re-
ference value at the first moment 771 and a corresponding
dirt reference value at the second moment T2. Depend-
ing on the dirt measurement values of the cleaning ap-
paratus at the firstmoment 771 and at the second moment
T2, the dirt reference value of the cleaning apparatus at
the first moment T7 may be the same as or different from
the dirt reference value at the second moment T2.
[0054] In some embodiments, as shown in block 204,
the processor may determine, based on the comparison
of the first dirt measurement value V,,, with the dirt
reference value V¢ of the cleaning apparatus 100 at
the first moment T7, the dirt reference value V., of the
cleaning apparatus 100 at the second moment T2. In
some embodiments, in response to the first dirt measure-
ment value V,,,, being less than the dirt reference value
V11 Of the cleaning apparatus 100 at the firstmoment 77,
the processor may maintain the dirt reference value V¢,
of the cleaning apparatus 100 at the second moment T2
as the dirt reference value V, ¢, of the cleaning apparatus
100 at the first moment T71. Alternatively, in response to
the first dirt measurement value V,,,, being greater than
the dirt reference value V., of the cleaning apparatus
100 at the first moment T1, the processor may update the
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dirtreference value V¢, of the cleaning apparatus 100 at
the second moment T2to the first dirt measurement value
Vit
[0055] In some embodiments, the first dirt measure-
ment value V,, is greater than the dirt reference value
V,or1 Ofthe cleaning apparatus 100 atthe firstmoment 77,
indicating that the size of the obstruction in the suction
pipe 114 becomes smaller and the degree of cleanliness
in the suction pipe is increased as compared to a moment
prior to the first moment T71. For example, an airflow
provided by the fan in the cleaning apparatus 100 or
liquid flowing through the suction pipe 114 causes at
least a portion of the obstruction in the suction pipe
114 to no longer be sucked to the wall of the pipe, but
rather to be separated from the wall of the pipe with the
airflow or the liquid. Thus, the first dirt measurement
value V,,; sensed by the sensor may be greater than
the dirt reference value V¢, of the cleaning apparatus
100 at the firstmoment T1. By updating the dirt reference
value V., of the cleaning apparatus 100 at the second
moment T2 to the first dirt measurement value V,,,, the
dirtreference value of the cleaning apparatus 100 may be
calibrated, and a reference value closest to the actual
situation may be obtained in real time.

[0056] Advantageously, by calibrating the dirt refer-
ence value of the cleaning apparatus at each moment
in the above way, a reference value closest to the actual
situation may be obtained in real time, and while the
timeliness of detection is ensured, the influence of weak-
ening of the light transmittance of a pipe caused by
suction of obstructions or aging of the pipe in the process
of controlling the cleaning apparatus may be reduced.
Thus, the efficiency of the cleaning apparatus may be
improved, and the power of the cleaning apparatus may
be reduced, thereby greatly achieving an intelligent bal-
ance between power saving and efficiency.

[0057] It is to be understood that the flowchart of the
method 200 in FIG. 2 may be performed for all or atleasta
portion of the moments during which the cleaning appa-
ratus 100 performs a cleaning task, thereby achieving
updating of the dirt reference value of the cleaning ap-
paratus 100. In some embodiments, the cleaning appa-
ratus 100 may update, within at least one moment from
the second moment T2, in chronological order, a dirt
reference value of the cleaning apparatus 100 at a next
moment of a corresponding moment to a dirt measure-
ment value of the cleaning apparatus at the correspond-
ing moment that is greater than a dirt reference value of
the cleaning apparatus 100 at the corresponding mo-
ment.

[0058] For example, the cleaning apparatus 100 may
repeatedly perform the flowchart of the method 200
described above for one or more moments from the
second moment T2, thereby achieving real-time calibra-
tion and updating of the dirt reference value of the clean-
ing apparatus 100. For example, the processor of the
cleaning apparatus 100 may acquire a second dirt mea-
surement value V/,,,, of the cleaning apparatus 100 at the
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second moment T2. For example, the cleaning apparatus
100 may continue to sense obstructions such as dirtinthe
suction pipe 114 via a sensor such as an infrared sensing
device (e.g., an infrared sensing device including an
infrared transmitting end 310 and an infrared receiving
end 320) and obtain the second dirt measurement value
V,,,» of the cleaning apparatus at the second moment T2.
The processor may maintain a dirt reference value V,
of the cleaning apparatus 100 at a third moment T3 as the
dirt reference value V,, of the cleaning apparatus 100 at
the second moment T2 based on the fact that the second
dirtmeasurementvalue V,,,,is less than the dirt reference
value V., of the cleaning apparatus 100 at the second
moment. Alternatively, the processor may update the dirt
reference value of the cleaning apparatus 100 at the third
moment T3 to the second dirt measurement value V,,, in
response to the second dirt measurement value V,,,
being greater than the dirt reference value V,, of the
cleaning apparatus 100 at the second moment T2.
[0059] The processor may perform operations similar
to the operations described above for one or more mo-
ments after the third moment 73. Moreover, a specific
schematic process of obtaining an updated dirt reference
value will be schematically described in detail below in
connection with the accompanying drawings, which, for
the sake of brevity, will not be repeated herein.

[0060] Advantageously, by means of the control meth-
od according to the embodiment of the present disclo-
sure, sensing measurement may be continuously per-
formed on the suction pipe 114 while an object is cleaned
by the cleaning apparatus, and the dirt reference value is
updated in real time based on a comparison of the dirt
measurement value with the dirt reference value to con-
trol the operation of the cleaning apparatus. Thus, when,
in the course of the cleaning task performed by the
cleaning apparatus 100, some obstructions in the suction
pipe are no longer sucked on the wall of the pipe but are
peeled off from the wall of the pipe with the liquid or
airflow, the cleaning apparatus 100 may achieve the
calibration of the dirt reference value in time according
to the real-time condition of the suction pipe and obtain
the reference value closest to the actual situation. There-
fore, the cleaning efficiency of the cleaning apparatus
100 may be improved, and the power of the cleaning
apparatus 100 may be reduced, thereby greatly achiev-
ing an intelligent balance between power saving and
efficiency.

[0061] In some embodiments, the processor may also
obtain the second dirt measurement value of the cleaning
apparatus atthe second moment T2, and determine a dirt
level of a surface of an object to be cleaned based on a
comparison of the second dirt measurement value and
the dirt reference value of the cleaning apparatus 100 at
the second moment T2. The processor may further con-
trol, based on the determined dirt level, one or more
parameters of the cleaning apparatus 100 such as suc-
tion power, motor speed, and water output, in order to
accomplish the cleaning task. In addition, the processor
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may also send a dirt level indication message to the user
via a dirt level indication device based on the determined
dirt level, and the user may achieve control over the
cleaning apparatus.

[0062] In some embodiments, within a time interval
(e.g., a predetermined time interval, for example, 1 sec-
ond) between a moment when the cleaning apparatus
100 is activated and a moment when a fan of the cleaning
apparatus 100 is activated, the cleaning apparatus 100
may sense the suction pipe 114 by a sensor, such as an
infrared sensing device, to obtain at least one initial dirt
measurement value V... The activation of the cleaning
apparatus 100 as described above may be referred to as
"startup”, which may be performed, for example, by
pressing a start button of the cleaning apparatus 100
to turn on the power. The activation of the fan as de-
scribed above may be referred to as "fan activation”,
which indicates that the fan in the cleaning apparatus
100 starts to provide airflow and the cleaning apparatus
100 starts to carry out a cleaning action. Therefore, within
the (predetermined) time interval between the moment
when the cleaning apparatus 100 is activated and the
moment when the fan of the cleaning apparatus 100 is
activated, the fan of the cleaning apparatus 100 has not
yet been activated and there is no airflow or liquid flowing
through the suction pipe 114. However, in this case, with
the activation of the cleaning apparatus 100, the infrared
sensing device of the cleaning apparatus 100 is switched
on and the processor may acquire one or more initial dirt
measurement values V., for the suction pipe 114. The
one or more initial dirt measurement values V., may
represent an initial condition of the suction pipe 114 when
there is no liquid or airflow flowing through. The processor
may determine an initial dirt reference value V;,;;.er Of
the cleaning apparatus 100 based on the acquired one or
more initial dirt measurement values V..
[0063] It is to be understood that the initial dirt mea-
surement value may be acquired one or more times
within the predetermined time interval between the mo-
ment when the cleaning apparatus 100 is activated and
the momentwhen the fan of the cleaning apparatus 100is
activated. When the dirt measurement value is acquired
multiple times, the largest dirt measurement value may
be selected as the initial dirt reference value Vj,iq/er 1IN
addition, when the dirt measurement value is acquired
multiple times, an average of the dirt measurement va-
lues of the multiple measurements may alternatively be
selected as the initial dirt reference value Vi iier
Furthermore, as described in detail below, it is also
possible to determine the initial dirt reference value V.
siairer OF the cleaning apparatus 100 based on a relation-
ship between the initial dirt measurement value and the
first dirt threshold value and the second dirt threshold
value.

[0064] Advantageously, by acquiring the initial dirt re-
ference value in real time prior to the cleaning operation
of the cleaning apparatus 100, a real-time calibration is
performed each time when the user uses the cleaning
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apparatus 100, avoiding the possible reference interfer-
ence based on the complex dirt condition of the surface to
be cleaned that may occur during the cleaning process.
Thus, a more accurate dirt level may be obtained.
[0065] In some embodiments, the fan in the cleaning
apparatus 100 is activated at a fan start-up moment, the
firstmoment T7 described in conjunction with the method
200 may be the moment following the fan start-up mo-
ment, and accordingly, the dirtreference value V¢, of the
cleaning apparatus at the first moment 77 is the initial dirt
reference value V, ..or Furthermore, in yet other em-
bodiments, the fan in the cleaning apparatus 100 is
activated at the fan start-up moment, and the first mo-
ment T1 described in conjunction with the method 200
may be any moment after the fan start-up moment.
[0066] Hereinafter, a specific process of obtaining an
initial dirt reference value V,;;i.;or according to embodi-
ments of the present disclosure will be described in
conjunction with FIG. 4.

[0067] FIG.4 illustrates a flowchart of a method 400 for
determining the initial dirt reference value according to an
embodiment of the present disclosure. The method 400
may be performed in the cleaning apparatus 100 of FIG.
1, for example, by the control device, such as the pro-
cessor, in the cleaning apparatus 100. It should be under-
stood that the method 400 may further include additional
actions not shown and/or the actions shown may be
omitted, and the scope of the present disclosure is not
limited in this regard.

[0068] In block 410, at least one initial dirt measure-
ment value V., is acquired within the predetermined
time interval between the moment when the cleaning
apparatus 100 is activated and the moment when the
fan of the cleaning apparatus 100 is activated. In some
embodiments, there is typically a predetermined time
interval (e.g., 1 second) between the moment when
the cleaning apparatus 100 is activated and the moment
when the fan of the cleaning apparatus 100 is activated.
Within the predetermined time interval, the fan of the
cleaning apparatus 100 has not yet been activated
(i.e., no airflow passes through the suction pipe 114)
and no liquid flows through the suction pipe 114. In this
case, the cleaning apparatus 100 may turn on a sensor,
such as an infrared sensing device, to acquire one or
more initial dirt measurement values sensed against the
suction pipe 114. The one or more initial dirt measure-
ment values may represent an initial condition of the
suction pipe 114 in which neither liquid or airflow flows
through.

[0069] In the following description, for illustrative pur-
poses, it will be illustrated as an example that the dirt
measurement value is a voltage value. It is to be under-
stood, however, that this is only exemplary and that the
dirt measurement value may also be a measurement
value represented by various types, such as a numeric
value, which is not limited by the present disclosure. In
some embodiments, the sensor may measure the suc-
tion pipe 114 one time and acquire an initial dirt measure-
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ment value V.. In addition, to make the measurement
value more accurate, the sensor may measure the suc-
tion pipe 114 multiple times within the predetermined time
interval and obtain a plurality of initial dirt measurement
values Vinitia1, Vinitiarzr - @nd Vipitiai, respectively,
where n is the number of times of measurements per-
formed by the sensor during the initial measurement, and
accordingly, the processor may obtain n initial dirt mea-
surement values Vi

[0070] In block 420, the processor may determine an
initial dirt reference value of the cleaning apparatus 100
based on the at least one initial dirt measurement value.
In some embodiments, as described above, the proces-
sor may use a maximum value of the one or more initial
dirt measurement values as the initial dirt reference
value. Additionally, the processor may alternatively use
an average value of the one or more initial dirt measure-
ment values as the initial dirt reference value. Further, the
processor may determine the initial dirt reference value
based on a relationship between the one or more initial
dirt measurement values and the first dirt threshold value
and the second dirt threshold value. Hereinafter, a spe-
cific implementation process of the processor determin-
ing the initial dirt reference value based on the relation-
ship between the one or more initial dirt measurement
values and the first dirt threshold value and the second
dirt threshold value will continue to be described in con-
nection with FIG. 4.

[0071] As described in FIG. 4, in block 424, the pro-
cessor may determine an initial dirt calculation value
based on the one or more initial dirt measurement values
obtained in block 410. When measurement is performed
only one time in block 402, the initial dirt measurement
value V,;;,, may be determined as the initial dirt calcula-
tion value V.. When measurement is performed multiple
times in block 404 and a plurality of initial dirt measure-
ment values Vi1, Vinitiaros ---» @nd Vipisiay, are obtained
respectively, the processor may perform processing
based on the plurality of obtained initial dirt measurement
values Vi1 Vinitiaror - @nd Vi to determine the
initial dirt calculation value V. In one embodiment, the
processor may perform averaging processing on the
plurality of obtained initial dirt measurement values V.
tiatts Vinitialor ---» @nd Vi, @and use the average value as
the initial dirt calculation value V,,;, as shown in Equation
1 below.

Vint= (Vintial] + VintialZ +...+ Vintialn)/ n (qulﬂtiOH 1)

[0072] In addition, other methods may be employed to
process the plurality of initial dirt measurement values
7 Vv , and to obtain the initial dirt

initial1> Vinitial2> -+ initialn
calculation value V;,, which is not limited by the present
disclosure.
[0073] Inblock 426, the processor may obtain an initial

dirt reference value V.o based on the initial dirt

calculation value V,,;to be used as aninitial dirt reference
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value for the cleaning apparatus, where the initial dirt
reference value Ve IS NOt less than the first dirt
threshold value Vy,; and not greater than the second dirt
threshold value Vy,,, i.e., Vip1<Visitiarer < Vino-

[0074] In some embodiments, the first dirt threshold
value Vy,, is a preset value associated with a first light
transmission capacity of the cleaning apparatus 100, the
second dirt threshold value Vy,, is a preset value asso-
ciated with a second light transmission capacity of the
cleaning apparatus 100, and the second light transmis-
sion capacity is greater than the first light transmission
capacity. In some embodiments, the first dirt threshold
value Vy,,; may be a lower limit threshold value preset for
the cleaning apparatus 100, e.g., corresponding to a
reference value in the case that the suction pipe 114 of
the cleaning apparatus 100 is aged to a certain degree
(e.g., 40%), for example, a corresponding voltage value
of 3.0 V. The second dirt threshold value V;,, may corre-
spond to an upper limit reference value in the case that
there is hardly any obstruction on the suction pipe 114 of
the cleaning apparatus 100, e.g., a voltage value of 5.0 V.
Itis to be understood that when the suction pipe 114 of the
cleaning apparatus 100 is aged to a certain degree, the
light transmission capacity of the suction pipe may be
reduced. In contrast, in the case that there is hardly any
obstruction on the suction pipe 114 of the cleaning ap-
paratus 100, the light transmission capacity of the suction
pipe 114 is strong. Accordingly, the light transmission
capacity of the suction pipe corresponding to the second
dirt threshold value is greater than the light transmission
capacity of the suction pipe corresponding to the first dirt
threshold value.

[0075] Assuming that the initial dirt calculation value
V,,+ obtained in block 424 is 3.6 V, since the initial dirt
calculation value V;,; of 3.6 V is within the range of 3.0
V-5.0 V, the processor may set the dirt calculation value
V,,; of 3.6 V as the initial dirt reference value Vi e IN
other words, the processor may, in response to the initial
dirt calculation value being not less than the first dirt
threshold value and not greater than the second dirt
threshold value, set the initial dirt calculation value to
the initial dirt reference value Vi or
[0076] Assuming that the initial dirt calculation value
V,,; obtained in block 424 is 2.8 V, since the initial dirt
calculation value V,;; of 2.8 V is less than the first dirt
threshold value Vy,,, the processor does not set the dirt
calculation value V;; of 2.8 V as the initial dirt reference
value V..o but alternatively, sets the first dirt thresh-
old value Vi, ; as the initial dirt reference value Vi /er IN
other words, the processor may, in response to the initial
dirt calculation value being less than the first dirt thresh-
old value, set the first dirt threshold value to the initial dirt
reference value V,,;.or Further, in other embodiments,
the processor may, in response to the initial dirt calcula-
tion value being less than the first dirt threshold value, set
another preset value different from the first dirt threshold
value to the initial dirt reference value Ve In SOMe
embodiments, the other preset value may be a value
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within a range of =10% of the first dirt threshold value. In
addition, a suitable value may be set for the other preset
value according to the actual application, which is not
limited by the present disclosure.

[0077] Advantageously, by setting a lower limit mea-
surement threshold value for the cleaning apparatus and
using the lower limit threshold value or a preset value
within a certain range of the lower limit threshold value as
the initial dirt reference value when the initial dirt mea-
surement value is smaller than the lower limit threshold
value, an abnormal value sensed during the initial mea-
surement may be discarded, so as to avoid the situation
that due to the presence of an over-sized obstruction
capable of being sucked away later, the initial measure-
ment value is too small and thus causes an excessive
initial error.

[0078] Itis to be understood that by obtaining a mea-
surement value representing the initial condition of the
suction pipe 114 in the case where no liquid or airflow
flows through the suction pipe within the predetermined
time interval between the moment when the cleaning
apparatus 100 is activated and the moment when the
fan of the cleaning apparatus 100 is activated and by
determining the initial dirt reference value for use with the
cleaning apparatus 100 based on the initial dirt measure-
ment value, the impact on the process of calibrating the
reference value for the cleaning apparatus 100 after the
suction pipe 114 starts to operate may be greatly re-
duced.

[0079] The processor may, starting from one or more
moments after the initial moment, sequentially update, in
chronological order, the dirt reference value of the clean-
ing apparatus 100 ata momentfollowing a corresponding
moment to a dirt measurement value of the cleaning
apparatus 100 at the corresponding moment that is
greater than the dirt reference value of the cleaning
apparatus 100 at the corresponding moment. For exam-
ple, in some embodiments, as the fan of the cleaning
apparatus 100is activated, in response to adirt measure-
ment value acquired at a moment being greater than the
initial dirt reference value, the processor may use the dirt
measurement value acquired at this moment that is
greater than the dirt reference value as the dirt reference
value V,, of the cleaning apparatus at a moment follow-
ing this moment, thereby achieving calibration and up-
dating of the dirt reference value.

[0080] After the initial dirt reference value is deter-
mined, as the fan of the cleaning apparatus is activated,
the airflow is provided into the suction pipe 114, and the
obstructions in the suction pipe 114 may be sucked away
from the suction pipe 114 with the airflow. Therefore, the
dirt measurement value obtained by the sensor sensing
the suction pipe 114 may be greater than the initial dirt
reference value. In this case, the processor may update
the initial dirt reference value with the sensing measure-
ment value, and use the sensing measurement value as
the dirt reference value for the cleaning apparatus. The
sensor may also continue to sense the suction pipe 114,
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compare the sensed dirt measurement value with the dirt
reference value at the current moment, and, in the event
that the dirt measurement value is greater than the dirt
reference value at the current moment (indicating that
obstructions in the suction pipe are further sucked away),
update the dirt reference value at the current moment
with the sensed dirt measurement value and uses the
updated dirt reference value as the dirt reference value at
the next moment.

[0081] Since the continuous operation of the cleaning
apparatus 100 may cause the quantity of obstructions in
the suction pipe 114 to change, the sensor may continu-
ously sense the suction pipe 114, and the processor may
accordingly perform the above-described comparison
process and the process of updating the dirt reference
value, thereby achieving dynamic calibration of the dirt
reference value. If there is no change in the obstructions
in the suction pipe 114 or the quantity of the obstructions
increases, resulting in the measurement value being less
than the current dirt reference value, the processor may
calculate a dirt level based on the comparison of the
reference value and the measurement value, and control
the operation of the cleaning apparatus based on the
determined dirt level and/or send an indication message
regarding the dirt level to the user. If the size of the
obstructions in the suction pipe 114 is reduced, the dirt
measurement value may be greater than the current dirt
reference value, whereby the dirt reference value may be
updated with the dirt measurement value. Therefore, the
dirt reference value may be calibrated while the obstruc-
tions in the suction pipe 114 undergo a subtle change,
which may ensure the timeliness of detection results.
Thus, the cleaning efficiency of the cleaning apparatus
may be improved and the power of the cleaning appa-
ratus may be reduced, thereby greatly achieving an in-
telligent balance between power saving and efficiency.
[0082] Inyetotherembodiments,inthe case where the
initial dirt calculation value is less than the first dirt thresh-
old value, and the first dirt threshold value or another
preset value is used as the initial dirt reference value, the
sensor may perform sensing measurement on the suc-
tion pipe 114 multiple times at a plurality of consecutive
moments as the fan of the cleaning apparatus is acti-
vated. If the dirt measurement values acquired at the
plurality of consecutive moments are all less than the first
dirt threshold value, it may indicate that the obstructions
in the suction pipe 114 are too large and difficult to flush
away by liquid or suck away by airflow, or it may alter-
natively indicate that the suction pipe 114 is aged to a
certain degree. In this case, the processor may emit a
prompt signal that instructs the cleaning apparatus to
initiate a maintenance function. For example, the prompt
signal may prompt the cleaning apparatus 100 to perform
a self-cleaning function to remove large pieces of dirtand
other obstructions from the suction pipe 114 for the next
power-up operation. Alternatively, the prompt signal may
prompt the user to perform corresponding maintenance
operations on the cleaning apparatus 100 to prolong the
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service life of the cleaning apparatus 100.

[0083] Forillustrative purposes, an exemplary process
of dynamically adjusting the dirt reference value based
on the dirt measurement value will be described below in
connection with FIG. 5. FIG. 5 illustrates a schematic
diagram of an exemplary process of dynamically adjust-
ing the dirt reference value based on the dirt measure-
mentvalue. FIG. 5 schematically shows eight moments t,,
to t;, butitis to be understood that this is only schematic.
The cleaning apparatus 100 may perform dirt sensing at
moments of any quantity and obtain corresponding dirt
measurement values. Additionally, although the vertical
axis in FIG. 5 is depicted in terms of voltage, this is for
illustrative purposes and is exemplary, and a person
skilled in the art may employ any form to represent dirt
measurement values, which is not limited by the present
disclosure.

[0084] As shownin FIG. 5, the initial moment t, corre-
sponds to an initial moment when initial measurement is
performed on the suction pipe of the cleaning apparatus
100 within a predetermined time interval after the clean-
ing apparatus 100 is powered on and activated. At the
initial moment, the processor may acquire an initial dirt
measurement value V,,, of 4.3 V based on a sensing
result of the sensor. It is to be understood that each
moment in FIG. 5 corresponds to either a dirt measure-
ment value obtained from a single measurement for the
moment, or a measurement result after processing (e.g.,
averaging) of a plurality of dirt measurement values
obtained from a plurality of measurements for the mo-
ment, and the present disclosure does not limit the pro-
cess of acquiring a dirt measurement value correspond-
ing to each moment.

[0085] The processor may determine the initial dirt
measurement value of 4.3 V acquired at the initial mo-
ment f, as the initial dirt reference value V,;.f Of the
cleaning apparatus. The processor may determine the
initial dirt reference value V,.or @s a dirt reference
value V., of the cleaning apparatus at a moment t,.
At the moment t, (e.g., corresponding to a moment after
the fan is activated), the sensor may sense the suction
pipe 114 and obtain a first sensing measurement value
V)1 0f4.5V (e.g., some of the obstructions in the suction
pipe 114 are sucked away). Since the first sensing mea-
surement value V), is greater than the dirt reference
value V4, of the cleaning apparatus 100 at the moment
t,, the processor updates the dirt reference value V,; of
the cleaning apparatus with the first sensing measure-
ment value V,,,, and uses the first sensing measurement
value V), as a dirt reference value V,, of the cleaning
apparatus at the next moment f,, so that the updated dirt
reference value V., is equal to the first sensing mea-
surement value V), i.e., Vg = V) y = 4.5 V.

[0086] At the moment f,, the sensor may continue to
sense the suction pipe 114 and obtain a second sensing
measurement value V,,, of 4.7 V. Since the second
sensing measurement value V), is greater than the dirt
reference value Vs, 0f4.5 Vatthe currentmomentt,, the
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processor updates the dirt reference value V. of the
cleaning apparatus with the second sensing measure-
ment value V,,,, and uses the second sensing measure-
ment value V), as a dirt reference value V 5 of the
cleaning apparatus at the next moment t;, so that the
updated dirt reference value V. is equal to the second
sensing measurementvalue V) ,, i.e., V3=V, =4.7 V.
[0087] At the moment t5, the sensor may continue to
sense the suction pipe 114 and obtain a third sensing
measurement value V)5 0f 4.6 V. Since the third sensing
measurement value V)5 is less than the dirt reference
value V., 0f 4.7 V at the current moment, the processor
does not update the dirt reference value V,;, but instead
maintains a dirt reference value V,, at the next moment
t, as the dirt reference value V.3 at the moment ts.
Additionally, the processor may determine a dirt level
(e.g., L1) based on a difference (0.1 V) between the dirt
reference value V,; and the third sensing measurement
value V5 at the current moment t;, and control the
operation of the cleaning apparatus based on the deter-
mined dirt level. In some embodiments, the dirt level may
be proportional to a difference between the dirt reference
value and the dirt measurement value. The greater the
difference between the dirt reference value and the dirt
measurement value, the greater the dirt level. The pro-
cessor may control the operation of the cleaning appa-
ratus by adjusting one or more parameters such as
suction power, motor speed, and water output. For ex-
ample, the processor may control the motor speed to be
w1 if the dirt level is L1. It is to be understood that the
motor speed is associated with the speed of the cleaning
member, and by controlling the motor speed, the cleaning
member may be driven to clean an object at different
speeds.

[0088] At the moment t,, the sensor may continue to
sense the suction pipe 114 and obtain a fourth sensing
measurement value V), of 4.8 V (indicating that the
obstructions in the suction pipe continue to decrease
currently). Since the fourth sensing measurement value
Vy4is greaterthan the dirtreference value V,q, 0f4.7 Vat
the current moment t,, the processor updates the dirt
reference value V. of the cleaning apparatus with the
fourth sensing measurement value V,,,, and uses the
fourth sensing measurement value V,,, as a dirt refer-
ence value V5 of the cleaning apparatus at the next
moment {5, so that the updated dirt reference value V,is
equal to the fourth sensing measurement value V,,, i.e.,
Viers = Vg = 4.8 V.

[0089] At the moment t5 the sensor may continue to
sense the suction pipe 114 and obtain a fifth sensing
measurement value V5 of 4.5 V. Since the fifth sensing
measurement value V,,s is less than the current dirt
reference value V. of 4.8 V, the processor does not
update the dirtreference value V,;, butinstead maintains
adirtreference value V, at the next moment t, as the dirt
reference value V5 at the moment t;. Additionally, the
processor may determine adirtlevel (e.g., L3)basedona
difference (e.g., 0.3 V) between the dirt reference value
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V,o15 Of the cleaning apparatus at the moment t; and the
fifth sensing measurement value V)5, and control opera-
tion of the cleaning apparatus based on the determined
dirt level. In some embodiments, the dirt level L3is great-
er than the dirt level L1. The processor may control the
motor speed to be w3 if the dirt level is L3, and w3 is
greater than w1.

[0090] At the moment tg, the sensor may continue to
sense the suction pipe 114 and obtain a sixth sensing
measurement value V,,50f4.6 V. Since the sixth sensing
measurement value V)4 is smaller than the dirtreference
value Vs 0f 4.8 V at the current moment, the processor
does not update the dirt reference value V,; but instead
maintains a dirt reference value V, . at the next moment
t; as the dirt reference value V 4 at the moment ;.
Additionally, the processor may determine a dirt level
(e.g., L2) based on a difference (0.2 V) between the dirt
reference value V4 of the cleaning apparatus at the
moment fg and the sixth sensing measurement value
Ve and control operation of the cleaning apparatus
based on the determined dirt level. In some embodi-
ments, the dirt level L2 is greater than the dirt level L1
but smaller than the dirt level L3. The processor may
control the motor speed to be w2if the dirtlevel is L2, and
w2 is greater than w1 and smaller than w3.

[0091] At the moment t,, the sensor may continue to
sense the suction pipe 114 and obtain a seventh sensing
measurement value V), of 4.4 V. Since the seventh
sensing measurement value V), is smaller than the dirt
reference value V-, 0f4.8 Vatthe currentmomentt,, the
processor does not update the dirt reference value V.
but instead maintains a dirt reference value V4 at the
next moment tg as the dirt reference value V, . at the
moment f,. Additionally, the processor may determine a
dirtlevel (e.g., L4) based on a difference (0.4 V) between
the dirt reference value V. and the seventh sensing
measurement value V-, and control the operation of the
cleaning apparatus based on the determined dirt level. In
some embodiments, the processor may control the motor
speed to be w4 ifthe dirtlevelis L4, and w4 is greater than
wa3.

[0092] Theabove,inconjunctionwith FIG.5, describes
a schematic process of dynamically adjusting a dirt re-
ference value and controlling the operation of the clean-
ing apparatus according to embodiments of the present
disclosure. Although the time intervals between mo-
ments in FIG. 5 are illustrated as being equal, it is to
be understood that the processor may control the sensor
to perform sensing measurement at any moment instead
of periodically, and the present disclosure does not limit
when and how many times the processor performs the
measurement.

[0093] FIG. 6 illustrates a block diagram of a cleaning
apparatus according to an embodiment of the present
disclosure. The block diagram in FIG. 6 represents the
structure of the cleaning apparatus 600 in the form of
blocks. It is to be understood that the block diagram in
FIG. 6 may further include components having other
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functions.

[0094] AsshowninFIG. 6, the cleaning apparatus 600
according to an embodiment of the present disclosure
may include a processor 620. The processor 620 is an
example in the cleaning apparatus 600 for controlling the
cleaning apparatus. The cleaning apparatus 600 may
further include other types of control devices. The clean-
ing apparatus 600 may further include a sensor 612. One
example of the sensor 612 may be an infrared sensing
device, for example, as illustrated in FIG. 3. Additionally,
the cleaning apparatus 600 may further include a suction
pipe 614. The sensor 612 may perform dirt measurement
in the suction pipe 614 and obtain a dirt measurement
value indicating a dirt level by sensing an obstruction,
such as dirt, in the suction pipe 614.

[0095] In some embodiments, the processor 620 may
acquire a first dirt measurement value of the cleaning
apparatus 600 at a first moment. The processor 620 may
also determine, based on a comparison of the first dirt
measurement value with a dirt reference value of the
cleaning apparatus 600 at the first moment, a dirt refer-
ence value of the cleaning apparatus 600 at a second
moment, the second moment being a moment following
the first moment. The step includes: in response to the
first dirt measurement value being less than the dirt
reference value of the cleaning apparatus 600 at the first
moment, maintain the dirt reference value of the cleaning
apparatus 600 at the second moment as the dirt refer-
ence value of the cleaning apparatus 600 at the first
moment; or in response to the first dirt measurement
value being greater than the dirt reference value of the
cleaning apparatus 600 at the first moment, update the
dirt reference value of the cleaning apparatus 600 at the
second moment to the first dirt measurement value.
[0096] AsshowninFIG. 6, the cleaning apparatus 600
may include a motor 652, a fan 654, a water discharge
pump 656, and other components. The processor, in the
process of controlling the cleaning apparatus 600 based
on the determined dirt level, may achieve control over the
cleaning apparatus 600 by controlling one or more of the
parameters such as the rotational speed of the motor
652, the suction power of the fan 654, and the water
output of the water discharge pump 656. In addition, it is
to be understood that the cleaning apparatus 600 may
further include other components related to the cleaning
task, and that the processor may achieve control over the
cleaning apparatus 600 by controlling the individual com-
ponents based on the determined dirt level. In addition,
the processor may also send a dirt level indication mes-
sage to a user via a dirt level indication device based on
the determined dirt level, so that the user may achieve
control over the cleaning apparatus.

[0097] In some embodiments, the processor 620 may
also update, within at least one moment from the second
moment, in chronological order, a dirt reference value of
the cleaning apparatus 600 at a next moment of a corre-
sponding moment to a dirt measurement value of the
cleaning apparatus 600 at the corresponding moment
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that is greater than a dirt reference value of the cleaning
apparatus 600 at the corresponding moment.

[0098] In some embodiments, the processor 620 may
also acquire at least one initial dirt measurement value
within a predetermined time interval between a moment
when the cleaning apparatus 600 is activated and a
moment when the fan of the cleaning apparatus is acti-
vated; and determine, based on the at least one initial dirt
measurement value, an initial dirt reference value of the
cleaning apparatus.

[0099] In some embodiments, the processor 620 de-
termining, based on the at least one initial dirt measure-
ment value, an initial dirt reference value of the cleaning
apparatus 600 includes: determine, based on the at least
one initial dirt measurement value, an initial dirt calcula-
tion value; and determine, based on the initial dirt calcu-
lation value, the initial dirt reference value of the cleaning
apparatus 600, the initial dirt reference value being not
less than afirst dirt threshold value and not greater than a
second dirt threshold value.

[0100] Insomeembodiments, the processor 620 being
capable of acquiring, based on the initial dirt calculation
value, the initial dirt reference value includes: inresponse
to the initial dirt calculation value being less than the first
dirt threshold value, select the first dirt threshold value or
another preset value as the initial dirt reference value.
[0101] In some embodiments, the processor 620 de-
termining, based on the initial dirt calculation value, the
initial dirt reference value includes: in response to the
initial dirt calculation value being not less than first dirt
threshold value and not greater than second dirt thresh-
old value, set the initial dirt calculation value to the initial
dirt reference value.

[0102] In some embodiments, the first dirt threshold
value is a preset value associated with a first light trans-
mission capacity of a suction pipe of the cleaning appa-
ratus, the second dirt threshold value is a preset value
associated with a second light transmission capacity of
the suction pipe of the cleaning apparatus, and the sec-
ond light transmission capacity is greater than the first
light transmission capacity.

[0103] In some embodiments, the processor 620 may
further: acquire a plurality of dirt measurement values of
the cleaning apparatus 600 at a plurality of consecutive
moments respectively; and in response to the plurality of
dirt measurement values being less than the first dirt
threshold value, emit a prompt signal, the prompt signal
instructing the cleaning apparatus 600 to initiate a main-
tenance function.

[0104] In some embodiments, the fan is activated at a
fan start-up moment, and the first moment is any moment
after the fan start-up moment.

[0105] Insomeembodiments,thefanis activated atthe
fan start-up moment, the first moment is a moment fol-
lowing the fan start-up moment, and the dirt reference
value of the cleaning apparatus at the first moment is the
initial dirt reference value.

[0106] In some embodiments, the processor 620 may
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also acquire a second dirt measurement value of the
cleaning apparatus 600 at the second moment; and
determine, based on a comparison of the second dirt
measurement value with the dirt reference value of the
cleaning apparatus 600 at the second moment, a dirt
level of a surface of an object to be cleaned.

[0107] Itis to be understood by those skilled in the art
that, for the sake of brevity and clarity of description, the
specific implementations and details of the above de-
scription of the processor can be referred to the corre-
sponding processes described above in conjunction with
FIG. 1 to FIG. 5, which will not be repeated herein.
[0108] Furthermore, according to an embodiment of
the present disclosure, a machine-readable storage
medium is provided. The machine-readable storage
medium has stored thereon machine-executable instruc-
tions. The machine-executable instructions, when exe-
cuted by a processor, cause the cleaning apparatus to
implement the method of the first aspect. In the above
embodiment, the machine-readable storage medium
may be installed into the cleaning apparatus so as to
achieve effective control over the cleaning apparatus.
[0109] Additionally, as previously mentioned, accord-
ing to an embodiment of the present disclosure, a clean-
ing apparatus is further provided. The cleaning apparatus
may include: at least one processor; and a memory
coupled to the at least one processor and having instruc-
tions stored thereon. The instructions, when executed by
the at least one processor, cause the cleaning apparatus
to perform the foregoing method for controlling the clean-
ing apparatus.

[0110] Various embodiments of the present disclosure
have been described above, and the foregoing descrip-
tion is exemplary, is only an optional embodiment of the
presentdisclosure, rather exhaustive, and is notintended
to limit the present disclosure. While the claims in the
present application have been formulated with respect to
particular combinations of features, it is to be understood
that the scope of the present disclosure also encom-
passes any novel feature or any novel combination of
features disclosed herein, explicitly or implicitly, or any
generalization thereof, whether or not it relates to the
same embodiment in any of the claims presently claimed
for protection. The applicant is hereby advised that new
claims may be formulated into these features and/or
combinations of these features in the course of the ex-
amination of the present application or in any further
application derived therefrom.

[0111] The selection ofterms used hereinisintended to
best explain the principles and practical applications of
the various embodiments or the improvements to tech-
nologies on the market, or to enable other persons of
ordinary skill in the art to understand the embodiments
disclosed herein. It will be apparent to those skilled in the
art that various modifications and variations may be
made to the present disclosure. Any modification,
equivalent replacement, improvement, etc. made within
the spirit and principle of the present disclosure should
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fall within the scope of protection of the present disclo-
sure.

Claims

1. A method for controlling a cleaning apparatus, com-
prising:

acquiring a first dirt measurement value of the
cleaning apparatus at a first moment; and
determining, based on a comparison of the first
dirt measurement value with a dirt reference
value of the cleaning apparatus at the first mo-
ment, a dirt reference value of the cleaning
apparatus at a second moment, the second
moment being a moment following the first mo-
ment, the step comprising:

in response to the first dirt measurement
value being less than the dirt reference
value of the cleaning apparatus at the first
moment, maintaining the dirt reference va-
lue of the cleaning apparatus at the second
moment as the dirt reference value of the
cleaning apparatus at the first moment; or
in response to the first dirt measurement
value being greater than the dirt reference
value of the cleaning apparatus at the first
moment, updating the dirt reference value
of the cleaning apparatus at the second
moment to the first dirt measurement value.

2. Themethod according to claim 1, further comprising:
updating, within at least one moment from the sec-
ond moment, in chronological order, a dirt reference
value of the cleaning apparatus at anextmomentofa
corresponding moment to a dirt measurement value
of the cleaning apparatus at the corresponding mo-
ment that is greater than a dirt reference value of the
cleaning apparatus at the corresponding moment.

3. Themethod according to claim 1, further comprising:

acquiring at least one initial dirt measurement
value within a predetermined time interval be-
tween a momentwhen the cleaning apparatusis
activated and a moment when a fan of the clean-
ing apparatus is activated; and

determining, based on the at least one initial dirt
measurement value, an initial dirt reference va-
lue of the cleaning apparatus.

4. The method according to claim 3, wherein the de-
termining, based on the at least one initial dirt mea-
surement value, an initial dirt reference value of the
cleaning apparatus comprises:
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determining, based on the at least one initial dirt
measurement value, an initial dirt calculation
value; and

determining, based on the initial dirt calculation
value, the initial dirt reference value of the clean-
ing apparatus, the initial dirt reference value
being not less than a first dirt threshold value
and not greater than a second dirt threshold
value.

The method according to claim 4, wherein the de-
termining, based on the initial dirt calculation value,
the initial dirt reference value comprises:

in response to the initial dirt calculation value being
less than the first dirt threshold value, selecting the
first dirt threshold value or another preset value as
the initial dirt reference value.

The method according to claim 4, wherein the de-
termining, based on the initial dirt calculation value,
the initial dirt reference value comprises:

in response to the initial dirt calculation value being
not less than the first dirt threshold value and not
greater than the second dirt threshold value, setting
the initial dirt calculation value to the initial dirt re-
ference value.

The method according to claim 4, wherein the first
dirt threshold value is a preset value associated with
a first light transmission capacity of a suction pipe of
the cleaning apparatus, the second dirt threshold
value is a preset value associated with a second
light transmission capacity of the suction pipe of the
cleaning apparatus, and the second light transmis-
sion capacity is greater than the first light transmis-
sion capacity.

The method according to claim 4, further comprising:

acquiring a plurality of dirt measurement values
of the cleaning apparatus at a plurality of con-
secutive moments respectively; and

in response to the plurality of dirt measurement
values being less than the first dirt threshold
value, emitting an alert signal, the alert signal
instructing the cleaning apparatus to initiate a
maintenance function.

The method according to claim 3, wherein the fan is
activated at a fan start-up moment, and the first
moment is any moment after the fan start-up mo-
ment.

The method according to claim 3, wherein the fan is
activated at a fan start-up moment, the first moment
is a moment following the fan start-up moment, and
the dirt reference value of the cleaning apparatus at
the first moment is the initial dirt reference value.
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11. The method according to claim 1, further comprising:

acquiring a second dirt measurement value of
the cleaning apparatus at the second moment;
and

determining, based on a comparison of the sec-
ond dirt measurement value with the dirt refer-
ence value of the cleaning apparatus at the
second moment, a dirt level of a surface of an
object to be cleaned.

12. A cleaning apparatus, comprising:

at least one processor; and

at least one memory coupled to the at least one
processor and having stored instructions exe-
cuted by the at least one processor, wherein the
instructions, when executed by the at least one
processor, cause the cleaning apparatus to im-
plement the method according to any one of
claims 1 to 11.

13. A machine-readable storage medium having stored

thereon machine-executable instructions, wherein
the machine-executable instructions, when exe-
cuted by a processor, implement the method accord-
ing to any one of claims 1 to 11.
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