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(54) CLOTHING TREATMENT APPARATUS, CONTROL METHOD, CONTROL SYSTEM, AND

READABLE STORAGE MEDIUM

(567)  Aclothing treatment apparatus, a control meth-
od, a control system (700, 800), and a readable storage
medium (702). The control method for a clothing treat-
ment apparatus comprises: controlling the clothing treat-
ment apparatus to allow water to enter therein, and ac-
quiring a water level of an outer cylinder of the clothing
treatment apparatus; and upon determining that the wa-
ter level has reached a first water level, controlling the
clothing treatment apparatus to enter a main washing
stageinwhich beatwashing and a cylinder rotation wash-
ing are performed alternately, wherein the main washing
stage comprises a first beat washing process and a sec-
ond beat washing process, and a motor of the clothing
treatment apparatus is controlled to perform the first beat
washing process at a first washing tempo, and to perform
the second beat washing process at a second washing
tempo, the first washing tempo being different from the
second washing tempo. The invention performs multiple
beat washing and high-speed cylinder rotation washing
alternately, thereby effectively improving washing effi-
ciency and a washing effect. In addition, washing water
does not need to be heated during the whole washing
process, thereby avoiding damage to clothing caused by
high temperature, and reducing energy consumption.
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controlling the clothing treatment apparatus to allow water to
enter therein, and acquiring a water level of an outer drum of
the clothing treatment apparatus
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determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main
washing stage in which beat washing and drum rotation
washing are performed alternately, wherein the main washing
stage includes a first beat washing process and a second beat
washing process; a motor of the clothing treatment apparatus is P\ 104
controlled to perform the first beat washing process at a first
washing tempo, and the motor is controlled to perform the
second beat washing process at a second washing tempo,
wherein the first washing tempo is different from the second
washing tempo
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Description

CROSS-REFERENCES TO RELATED APPLICA-
TIONS

[0001] The present application claims the priority of
Chinese Patent Application No. 201910237450.5, enti-
tled "CLOTHING TREATMENT APPARATUS, CON-
TROL METHOD, CONTROL SYSTEM, AND READA-
BLE STORAGE MEDIUM", filed with the Chinese Patent
Office on March 27, 2019, the entire content of which is
hereby incorporated herein as a reference.

FIELD

[0002] The present disclosure relates to the field of
clothing treatment apparatus, and in particular to a con-
trol method for a clothing treatment apparatus, a compu-
ter-readable storage medium, a control system of a cloth-
ing treatment apparatus, a control system of a clothing
treatmentapparatus, and a clothing treatmentapparatus.

BACKGROUND

[0003] In order to improve the washing effect, the ex-
isting drum washing machine usually heats the washing
water. The heating not only increases energy consump-
tion, but also easily causes damage to clothing. For ex-
ample, it is more likely to cause fading and staining of
light-colored clothing. As a result, clothing appears old
and dirty after being washed several times.

[0004] Therefore, it is necessary to provide a washing
method that can not only ensure the washing effect, but
also protect clothing.

SUMMARY

[0005] The present disclosure aims to solve at least
one of the technical problems existing in the prior art or
related technologies.

[0006] To this end, an aspect of the present disclosure
is to provide a control method for a clothing treatment
apparatus.

[0007] The second aspect of the present disclosure is
to provide a computer-readable storage medium.
[0008] The third aspect of the present disclosure is to
provide a control system of a clothing treatment appara-
tus.

[0009] The fourth aspect of the present disclosure is
to provide a control system of a clothing treatment appa-
ratus.

[0010] The fifth aspect of the present disclosure is to
provide a clothing treatment apparatus.

[0011] The sixth aspect of the present disclosure is to
provide a clothing treatment apparatus.

[0012] In view of this, the first aspect of the present
disclosure provides a control method for a clothing treat-
ment apparatus, including: controlling the clothing treat-
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ment apparatus to allow water to enter therein, and ac-
quiring a water level of an outer drum of the clothing treat-
ment apparatus; and determining that the water level has
reached a first water level, controlling the clothing treat-
ment apparatus to enter a main washing stage in which
beat washing and drum rotation washing are performed
alternately, wherein the main washing stage includes a
first beat washing process and a second beat washing
process, wherein a motor of the clothing treatment ap-
paratus is controlled to perform the first beat washing
process at a first washing tempo, and the motor is con-
trolled to perform the second beat washing process at a
second washing tempo, wherein the first washing tempo
is different from the second washing tempo.

[0013] In the control method for a clothing treatment
apparatus provided by the present disclosure, after con-
trolling the clothing treatment apparatus to allow water
to enter therein, the water level of the outer drum of the
clothing treatment apparatus is monitored, and after the
water level has reached a first water level, the clothing
treatment apparatus is controlled to enter a main washing
stage in which beat washing and drum rotation washing
are performed alternately. In addition, the degree of var-
iation of the washing tempo is increased, such that the
motor is controlled to perform the first and second beat
washing process in sequence at two different preset
washing tempos (namely, the first washing tempo and
the second washing tempo). With the control method for
a clothing treatment apparatus, the present disclosure
performs multiple beat washing and high-speed drum ro-
tation washing alternately, thereby effectively improving
the washing efficiency and washing effect. In addition,
washing water does not need to be heated during the
whole washing process, thereby avoiding damage to
clothing caused by high temperature, and reducing en-
ergy consumption.

[0014] The first water level is a water inflow level, and
is a preset value. When the water inflow has reached the
first water level, the main washing program is started.
The first water level may be specifically set according to
the empirical value. The first beat washing process and
the second beat washing process are the washing stage
between the end of water inflow and the start of the drum
rotation washing, or the washing stage between the end
of the current drum rotation washing and the start of the
next drum rotation washing.

[0015] The control method for a clothing treatment ap-
paratus provided in the present disclosure may also have
the following technical features.

[0016] Inthe above technical solution, the motor of the
clothing treatment apparatus is controlled to perform the
first beat washing process at the first washing tempo spe-
cifically by controlling the motor to operate at the first
washing tempo and a first rotation speed; and the motor
is controlled to perform the second beat washing process
at the second washing tempo specifically by controlling
the motor to operate at the second washing tempo and
a second rotation speed.
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[0017] In this technical solution, the clothing treatment
apparatus is controlled to enter a main washing stage in
which beat washing and drum rotation washing are per-
formed alternately, wherein the main washing stage in-
cludes a first beat washing process and a second beat
washing process, wherein the first beat washing process
and the second beat washing process are the washing
stage between the end of water inflow and the start of
the drum rotation washing, or the washing stage between
the end of the current drum rotation washing and the start
of the next drum rotation washing. In addition, the degree
of variation of the washing tempo is increased, such that
the motor is controlled to perform the first and second
beatwashing processes in sequence at two different pre-
set washing tempos (namely, the first washing tempo
and the second washing tempo). With the control method
for a clothing treatment apparatus, washing water does
not need to be heated during the whole washing process,
thereby avoiding damage to clothing caused by high tem-
perature, and reducing energy consumption. In addition,
the present disclosure performs multiple beat washing
and high-speed drum rotation washing alternately, there-
by effectively improving the washing efficiency and wash-
ing effect.

[0018] Inany ofthe above technical solutions, the main
washing stage further includes a third beat washing proc-
ess, and the control method for a clothing treatment ap-
paratus further includes controlling the motor to perform
the third beat washing process at a third washing tempo
and a third rotation speed, wherein third washing tempo
is different from the first washing tempo and the second
washing tempo.

[0019] In this technical solution, the main washing
stage further includes a third beat washing process, dur-
ing which, the motor is controlled to operate at a third
washing tempo and a third rotation speed, wherein the
third washing tempo is different from the first washing
tempo and the second washing tempo. Therefore, the
present disclosure may perform the first, second, and
third beat washing processes at three different washing
tempos respectively, to further increase the degree of
variation of the washing tempo, thereby effectively im-
proving the washing efficiency and washing effect.
[0020] Thefirstwashingtempo, the firstrotation speed,
the second washing tempo, the second rotation speed,
the third washing tempo, and the third rotation speed are
all preset values, and may be set as long as the first
washing tempo, the second washing tempo and the third
washing tempo are different such that the clothing treat-
ment apparatus washes alternately with a variety of tem-
pos. In any of the above technical solutions, the first
washing tempo is rotating for a first duration and station-
ary for a second duration; the second washing tempo is
rotating for a third duration and stationary for a fourth
duration; and the third washing tempo is rotating for a
fifth duration and stationary for a sixth duration.

[0021] In this technical solution, the first, second, and
third washing tempos are limited. By setting different ro-
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tation durations and stationary durations, different wash-
ing tempos can be obtained, thereby increasing the de-
gree of variation of the washing tempos. In addition, the
motor performs the main washing stage with multiple
beat washing and high-speed drum rotation washing al-
ternately, thereby effectively improving the washing effi-
ciency and washing effect.

[0022] In any of the above technical solutions, the first
rotation speed, the second rotation speed, and the third
rotation speed are each not less than 30 revolutions per
minute, and not more than 60 revolutions per minute.
[0023] In this technical solution, the first, second, and
third rotation speeds are specifically limited, so thatwhen
the motor is running at the first, second, and third rotation
speeds, the inner drum is driven to rotate to form a beat
washing effect on clothing.

[0024] In any of the above technical solutions, a ratio
of the first duration to the second duration is not less than
0.7 and not more than 7; a ratio of the third duration to
the fourth duration is not less than 0.7 and not more than
7; and a ratio of the fifth duration to the sixth duration is
not less than 0.7 and not more than 7.

[0025] Inthistechnical solution, by limiting the rotation-
to-stationary ratio of each preset washing tempo to en-
sure that the rotation-to-stationary ratio of each preset
washing tempo is between 0.7 and 7, it can effectively
improve the washing effect of clothing, and protect cloth-
ing from wear and tear.

[0026] In any of the above technical solutions, the con-
trol method for a clothing treatment apparatus further in-
cluding: controlling the motor to rotate at a fourth preset
rotation speed for a seventh duration each time during
the drum rotation washing, wherein the fourth preset ro-
tation speed is greater than the first rotation speed, the
second rotation speed, and the third rotation speed.
[0027] In this technical solution, during the drum rota-
tion washing of the main washing stage of the clothing
treatment apparatus, the motor is controlled to rotate at
afourth preset rotation speed for a seventh duration each
time, and the stationary duration is not limited here;
wherein, the fourth preset rotation speed is greater than
the first rotation speed, the second rotation speed, and
the third rotation speed. In addition, the fourth preset ro-
tation speed should meet the condition of the drum rota-
tion washing, so that clothing are attached to the inner
drum and washed through the drive of inner drum.
[0028] In any of the above technical solutions, the con-
trol method for a clothing treatment apparatus further in-
cludes: entering a rinsing stage after the main washing
stage is completed, wherein the rinsing stage includes
at least one drum rotation washing.

[0029] Inany of the above technical solutions, the con-
trol method for a clothing treatment apparatus further in-
cludes: controlling the motor to rotate at a fifth preset
rotation speed during the drum rotation washing of the
rinsing stage, wherein the fifth preset rotation speed is
greater than the first rotation speed, the second rotation
speed, and the third rotation speed, and is less than the
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fourth preset rotation speed.

[0030] Inthistechnical solution, after the main washing
stage, a rinsing stage is started which includes at least
one drum rotation washing to furtherimprove the washing
effect. For example, two rinse washings are performed,
and a drum rotation washing is inserted therebetween.
In the rinsing stage, the rotation speed of the drum rota-
tion washing is slightly lower. Specifically, the motor is
controlled to rotate at the fifth preset rotation speed,
wherein the fifth preset rotation speed is greater than the
first rotation speed, the second rotation speed, and the
third rotation speed, and is less than the fourth preset
rotation speed. In this way, it not only satisfies the wash-
ing condition of the drum rotation washing, but also
avoids too high rotation speed which may weaken the
penetration and exchange of washing water in clothing,
further improving the washing effect.

[0031] In any of the above technical solutions, the
fourth preset rotation speed is not less than 150 revolu-
tions per minute; the seventh duration is not less than 15
seconds; and the fifth preset rotation speed is not less
than 100 revolutions per minute and is not more than 150
revolutions per minute.

[0032] In this technical solution, the lower limits of the
fourth preset rotation speed and the seventh duration are
specifically limited to meet the needs of drum rotation
washing and improve the clothing washing effect. Based
on the value range of the fourth preset rotation speed
and the seventh duration, the washing tempo of the motor
may be set, for example, the motor rotates at 200 revo-
lutions per minute for 20 seconds, and stationary duration
is not specifically set. The fifth preset rotation speed is
specifically limited, such that the fifth preset rotation
speed is slightly lower than the fourth rotation speed. For
example, the third rotation speed is 130 rpm. In this way,
it not only satisfies the washing condition of the drum
rotation washing, but also avoids too high rotation speed
which may weaken the penetration and exchange of
washing water in clothing, further improving the washing
effect.

[0033] Inany ofthe above technical solutions, the rins-
ing stage further includes rinse washing, and the control
method for a clothing treatment apparatus further in-
cludes: acquiring an operating state of the motor during
the first beat washing process, the second beat washing
process, the third beat washing process and the rinse
washing; determining that the motor has stopped rotat-
ing, acquiring the water level of the outer drum; and de-
termining that the water level is lower than a second water
level, controlling a water inlet valve of the clothing treat-
ment apparatus to open, wherein the second water level
is lower than the first water level.

[0034] In this technical solution, during the beat wash-
ing process of the main washing stage and the rinse
washing process of the rinsing stage, water supplement
monitoring is performed. After the motor has stopped,
the water level of the outer drum is acquired for deter-
mining whether the water level of the outer drum is lower
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than the second water level after the motor has stopped.
If the water level of the outer drum is lower than the sec-
ond water level, a water inlet valve of the clothing treat-
ment apparatus is controlled to open for water supple-
ment. This can ensure that the water level of the outer
drum meets the washing demand, thereby improving the
washing efficiency and washing effect. Further, when it
is determined that the water level has reached the first
water level, the water inlet valve is controlled to close to
stop the water supplement. The second water level is a
set water supplement level. When the water level in the
outer drum is lower than the second water level, water
supplementis required. The first water level is a set water
inflow level. When the water level in the outer drum has
reached the first water level, the water supplement is
stopped. The first and second water levels may be spe-
cifically set based on empirical values.

[0035] In any of the above technical solutions, during
controlling the clothing treatment apparatus to enter a
main washing stage in which beat washing and drum
rotation washing are performed alternately, a heating de-
vice of the clothing treatment apparatus is controlled to
turn off.

[0036] In this technical solution, in the main washing
stage, by controlling the heating device of the clothing
treatment apparatus to turn off, the purpose of avoiding
heating the washing water is achieved, thereby avoiding
high temperature damage to clothing and reducing en-
ergy consumption. In addition, the present disclosure
performs multiple beat washing and high-speed drum ro-
tation washing alternately, thereby effectively improving
the washing efficiency and washing effect.

[0037] The second aspect of the present disclosure
provides a computer-readable storage medium with a
computer program stored thereon, wherein the computer
program, when executed by a processor, implements a
control method for a clothing treatment apparatus ac-
cording to any of the above technical solutions. There-
fore, the computer-readable storage medium has all the
beneficial effects of the control method for a clothing
treatment apparatus according to any of the above tech-
nical solutions.

[0038] The third aspect of the present disclosure pro-
vides a control system of a clothing treatment apparatus,
including: a memory, a processor, and a computer pro-
gram stored on the memory and executable by the proc-
essor, wherein the processor, when executing the com-
puter program, implements a control method for a cloth-
ing treatment apparatus according to any of the above
technical solutions. Therefore, the control system of a
clothing treatment apparatus has all the beneficial effects
of the control method for a clothing treatment apparatus
according to any of the above technical solutions.
[0039] The fourth aspect of the presentdisclosure pro-
vides a control system of a clothing treatment apparatus,
including: a control unit, configured to control the clothing
treatment apparatus to allow water to enter therein; an
acquiring unit, configured to acquire a water level of an
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outer drum of the clothing treatment apparatus; wherein
the control unit is further configured to, determining that
the water level has reached a first water level, control the
clothing treatment apparatus to enter a main washing
stage in which beat washing and drum rotation washing
are performed alternately, wherein the main washing
stage includes a first beat washing process and a second
beat washing process; and to control a motor of the cloth-
ing treatment apparatus to perform the first beat washing
process at a first washing tempo, and to control the motor
ofthe clothing treatment apparatus to perform the second
beat washing process at a second washing tempo,
wherein the first washing tempo is different from the sec-
ond washing tempo.

[0040] Inthe control system of a clothing treatment ap-
paratus provided by the present disclosure, after control-
ling the clothing treatment apparatus to allow water to
enter therein, the water level of the outer drum of the
clothing treatment apparatus is monitored, and after the
water level has reached a first water level, the clothing
treatmentapparatusis controlled to enter a main washing
stage in which beat washing and drum rotation washing
are performed alternately. In addition, the degree of var-
iation of the washing tempo is increased, such that the
motor is controlled to perform the first and second beat
washing process in sequence at two different preset
washing tempos (namely, the first washing tempo and
the second washing tempo). With the control method for
a clothing treatment apparatus, the present disclosure
performs multiple beat washing and high-speed drum ro-
tation washing alternately, thereby effectively improving
the washing efficiency and washing effect. In addition,
washing water does not need to be heated during the
whole washing process, thereby avoiding damage to
clothing caused by high temperature, and reducing en-
ergy consumption.

[0041] Thefirstwaterlevelisawaterinflowlevel. When
the water inflow has reached the first water level, the
main washing program is started. The first water level
may be specifically set according to the empirical value.
The first beat washing process and the second beat
washing process are the washing stage between the end
of water inflow and the start of the drum rotation washing,
orthe washing stage between the end of the currentdrum
rotation washing and the start of the next drum rotation
washing.

[0042] In the above technical solution, the control unit
is configured to control the motor of the clothing treatment
apparatus to perform the first beat washing process at
the first washing tempo specifically by controlling the mo-
torto operate at the first washing tempo and a first rotation
speed; and the control unit is configured to control the
motor to perform the second beat washing process at
the second washing tempo specifically by controlling the
motor to operate at the second washing tempo and a
second rotation speed.

[0043] In this technical solution, the clothing treatment
apparatus is controlled to enter a main washing stage in
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which beat washing and drum rotation washing are per-
formed alternately, wherein the main washing stage in-
cludes a first beat washing process and a second beat
washing process, wherein the first beat washing process
and the second beat washing process are the washing
stage between the end of water inflow and the start of
the drum rotation washing, or the washing stage between
the end of the current drum rotation washing and the start
of the next drum rotation washing. In addition, the degree
of variation of the washing tempo is increased, such that
the motor is controlled to perform the first and second
beat washing processes in sequence at two different pre-
set washing tempos (namely, the first washing tempo
and the second washing tempo). With the control method
for a clothing treatment apparatus, washing water does
not need to be heated during the whole washing process,
thereby avoiding damage to clothing caused by high tem-
perature, and reducing energy consumption. In addition,
the present disclosure performs multiple beat washing
and high-speed drum rotation washing alternately, there-
by effectively improving the washing efficiency and wash-
ing effect.

[0044] Inany of the above technical solutions, the main
washing stage further includes a third beat washing proc-
ess, and the control unit is further configured to control
the motor to perform the third beat washing process at a
third washing tempo and a third rotation speed, wherein
third washing tempo is different from the first washing
tempo and the second washing tempo.

[0045] In this technical solution, the main washing
stage further includes a third beat washing process, dur-
ing which, the motor is controlled to operate at a third
washing tempo and a third rotation speed, wherein the
third washing tempo is different from the first washing
tempo and the second washing tempo. Therefore, the
present disclosure may perform the first, second, and
third beat washing processes at three different washing
tempos respectively, to further increase the degree of
variation of the washing tempo, thereby effectively im-
proving the washing efficiency and washing effect.
[0046] The firstwashingtempo, the firstrotation speed,
the second washing tempo, the second rotation speed,
the third washing tempo, and the third rotation speed are
all preset values, and may be set as long as the first
washing tempo, the second washing tempo and the third
washing tempo are different such that the clothing treat-
ment apparatus washes alternately with a variety of tem-
pos.

[0047] In any of the above technical solutions, the first
washing tempo is rotating for a first duration and station-
ary for a second duration; the second washing tempo is
rotating for a third duration and stationary for a fourth
duration; and the third washing tempo is rotating for a
fifth duration and stationary for a sixth duration.

[0048] In this technical solution, the first, second, and
third washing tempos are limited. By setting different ro-
tation durations and stationary durations, different wash-
ing tempos can be obtained, thereby increasing the de-
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gree of variation of the washing tempos. In addition, the
motor performs the main washing stage with multiple
beat washing and high-speed drum rotation washing al-
ternately, thereby effectively improving the washing effi-
ciency and washing effect.

[0049] In any of the above technical solutions, the first
rotation speed, the second rotation speed, and the third
rotation speed are each not less than 30 revolutions per
minute, and not more than 60 revolutions per minute.
[0050] In this technical solution, the first, second, and
third rotation speeds are specifically limited, so that when
the motor is running at the first, second, and third rotation
speeds, the inner drum is driven to rotate to form a beat
washing effect on clothing.

[0051] In any of the above technical solutions, a ratio
of the first duration to the second duration is not less than
0.7 and not more than 7; a ratio of the third duration to
the fourth duration is not less than 0.7 and not more than
7: and a ratio of the fifth duration to the sixth duration is
not less than 0.7 and not more than 7.

[0052] Inthistechnical solution, by limiting the rotation-
to-stationary ratio of each preset washing tempo to en-
sure that the rotation-to-stationary ratio of each preset
washing tempo is between 0.7 and 7, it can effectively
improve the washing effect of clothing, and protect cloth-
ing from wear and tear.

[0053] Inany of the above technical solutions, the con-
trol unit is further configured to control the motor to rotate
at the fourth preset rotation speed for a seventh duration
each time during the drum rotation washing.

[0054] In this technical solution, during the drum rota-
tion washing of the main washing stage of the clothing
treatment apparatus, the motor is controlled to rotate at
afourth presetrotation speed for a seventh duration each
time, and the stationary duration is not limited here;
wherein, the fourth preset rotation speed is greater than
the first rotation speed, the second rotation speed, and
the third rotation speed. In addition, the fourth preset ro-
tation speed should meet the condition of the drum rota-
tion washing, so that clothing are attached to the inner
drum and washed through the drive of inner drum.
[0055] Inany of the above technical solutions, the con-
trol unit is further configured to control the clothing treat-
ment apparatus to enter a rinsing stage after the main
washing stage is completed, wherein the rinsing stage
includes at least one drum rotation washing.

[0056] Inany of the above technical solutions, the con-
trol unit is further configured to control the motor to rotate
at a seventh preset rotation speed during the drum rota-
tion washing of the rinsing stage, wherein the seventh
preset rotation speed is greater than the first rotation
speed and is less than the fourth preset rotation speed.
[0057] Inany ofthe above technical solutions, the con-
trol unit is further configured to control the motor to rotate
at a fifth preset rotation speed during the drum rotation
washing of the rinsing stage, wherein the fifth preset ro-
tation speed is greater than the first rotation speed, the
second rotation speed, and the third rotation speed, and
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is less than the fourth preset rotation speed.

[0058] In this technical solution, after the main washing
stage, a rinsing stage is started which includes at least
one drum rotation washing to furtherimprove the washing
effect. For example, two rinse washings are performed,
and a drum rotation washing is inserted therebetween.
In the rinsing stage, the rotation speed of the drum rota-
tion washing is slightly lower. Specifically, the motor is
controlled to rotate at the fifth preset rotation speed,
wherein the fifth preset rotation speed is greater than the
first rotation speed, the second rotation speed, and the
third rotation speed, and is less than the fourth preset
rotation speed. In this way, it not only satisfies the wash-
ing condition of the drum rotation washing, but also
avoids too high rotation speed which may weaken the
penetration and exchange of washing water in clothing,
further improving the washing effect.

[0059] In any of the above technical solutions, the
fourth preset rotation speed is not less than 150 revolu-
tions per minute; the seventh duration is not less than 15
seconds; and the fifth preset rotation speed is not less
than 100 revolutions per minute and is not more than 150
revolutions per minute.

[0060] In this technical solution, the lower limits of the
fourth preset rotation speed and the seventh duration are
specifically limited to meet the needs of drum rotation
washing and improve the clothing washing effect. Based
on the value range of the fourth preset rotation speed
and the seventh duration, the washing tempo of the motor
may be set, for example, the motor rotates at 200 revo-
lutions per minute for 20 seconds, and stationary duration
is not specifically set. The fifth preset rotation speed is
specifically limited, such that the fifth preset rotation
speed is slightly lower than the fourth rotation speed. For
example, the third rotation speed is 130 rpm. In this way,
it not only satisfies the washing condition of the drum
rotation washing, but also avoids too high rotation speed
which may weaken the penetration and exchange of
washing water in clothing, further improving the washing
effect.

[0061] Inany of the above technical solutions, the rins-
ing stage further includes rinse washing, and the control
unit is further configured to acquire an operating state of
the motor during the first beat washing process, the sec-
ond beat washing process, the third beat washing proc-
ess and the rinse washing; determining that the motor
has stopped rotating, acquire the water level of the outer
drum of the clothing treatment apparatus; and determin-
ing that the water level is lower than a second water level,
control a water inlet valve of the clothing treatment ap-
paratus to open, wherein the second water level is lower
than the first water level.

[0062] In this technical solution, during the beat wash-
ing process of the main washing stage and the rinse
washing process of the rinsing stage, water supplement
monitoring is performed. After the motor has stopped,
the water level of the outer drum is acquired for deter-
mining whether the water level of the outer drum is lower
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than the second water level after the motor has stopped.
If the water level of the outer drum is lower than the sec-
ond water level, a water inlet valve of the clothing treat-
ment apparatus is controlled to open for water supple-
ment. This can ensure that the water level of the outer
drum meets the washing demand, thereby improving the
washing efficiency and washing effect. Further, when it
is determined that the water level has reached the first
water level, the water inlet valve is controlled to close to
stop the water supplement.

[0063] The second water level is a water supplement
level. When the water level in the outer drum is lower
than the second water level, water supplement is re-
quired. The first water level is a set water inflow level.
When the water level in the outer drum has reached the
first water level, the water supplement is stopped. The
first and second water levels may be specifically set
based on empirical values.

[0064] In any of the above technical solutions, during
controlling the clothing treatment apparatus to enter a
main washing stage in which beat washing and drum
rotation washing are performed alternately, the control
unit is further configured to control a heating device of
the clothing treatment apparatus to turn off.

[0065] In this technical solution, in the main washing
stage, by controlling the heating device of the clothing
treatment apparatus to turn off, the purpose of avoiding
heating the washing water is achieved, thereby avoiding
high temperature damage to clothing and reducing en-
ergy consumption. In addition, the present disclosure
performs multiple beat washing and high-speed drum ro-
tation washing alternately, thereby effectively improving
the washing efficiency and washing effect.

[0066] The fifth aspect of the present disclosure pro-
vides a clothing treatment apparatus, including a control
system of a clothing treatment apparatus according to
any of above technical solutions. Therefore, the clothing
treatment apparatus has all the beneficial effects of the
control system of a clothing treatment apparatus accord-
ing to any of above technical solutions.

[0067] The sixth aspect of the present disclosure pro-
vides a clothing treatment device including: a memory,
aprocessor, and acomputer program stored onthe mem-
ory and executable by the processor, wherein the proc-
essor, when executing the computer program, imple-
ments a control method for a clothing treatment appara-
tus according to any of the above technical solutions.
Therefore, the clothing treatment apparatus has all the
beneficial effects of the control method for a clothing
treatment apparatus according to any of the above tech-
nical solutions.

[0068] The additional aspects and advantages of the
present disclosure will become apparent in the following
description, or be understood through the practice of the
present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0069] The above and/or additional aspects and ad-
vantages of the present disclosure will become obvious
and easy to understand from the description of the em-
bodiments in conjunction with the following drawings, in
which:

Fig. 1 is a schematic flowchart of a control method
for a clothing treatment apparatus according to an
embodiment of the present disclosure;

Fig. 2 is a schematic flowchart of a control method
for a clothing treatment apparatus according to an-
other embodiment of the present disclosure;

Fig. 3 is a schematic flowchart of a control method
for a clothing treatment apparatus according to a fur-
ther embodiment of the present disclosure;

Fig. 4 is a schematic flowchart of a control method
for a clothing treatment apparatus according to still
a further embodiment of the present disclosure;
Fig. 5 is a schematic flowchart of a control method
for a clothing treatment apparatus according to still
a further embodiment of the present disclosure;
Fig. 6 is a schematic flowchart of a control method
for a clothing treatment apparatus according to still
a further embodiment of the present disclosure;
Fig. 7 is a schematic block diagram of a control sys-
tem of a clothing treatment apparatus according to
an embodiment of the present disclosure;

Fig. 8 is a schematic block diagram for a control sys-
tem of a clothing treatment apparatus according to
an embodiment of the present disclosure;

Fig. 9 is a schematic flowchart of a control method
for a clothing treatment apparatus according to a
specific embodiment of the present disclosure;

Fig. 10 is a schematic flowchart of a control method
for a clothing treatment apparatus according to a
specific embodiment of the present disclosure;

Fig. 11 is a schematic flowchart of a control method
for a clothing treatment apparatus according to a
specific embodiment of the present disclosure; and
Fig. 12 is a schematic flowchart of a control method
for a clothing treatment apparatus according to a
specific embodiment of the present disclosure.

DETAILED DESCRIPTION

[0070] In order to understand the above objectives,
features and advantages of the present disclosure more
clearly, the present disclosure will be further described
in detail below with reference to the accompanying draw-
ings and specific implementations. It should be noted
that, unless there is a conflict, the embodiments of the
present disclosure and the features in the embodiments
can be combined with each other.

[0071] Many specific details are set forth in the follow-
ing description to facilitate a full understanding of the
present disclosure. However, the present disclosure can
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also be implemented in other ways different from those
described herein. Therefore, the scope of protection of
the present disclosure is not limited by the specific em-
bodiments disclosed below.

[0072] Anembodiment of the first aspect of the present
disclosure provides a control method for a clothing treat-
ment apparatus.

[0073] Fig. 1is aschematic flowchart of a control meth-
od for a clothing treatment apparatus according to an
embodiment of the present disclosure. The control meth-
od for a clothing treatment apparatus includes the follow-
ing steps 102 and 104:

Step 102: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 104: determining that the water level has
reached a first water level, controlling the clothing
treatment apparatus to enter a main washing stage
in which beat washing and drum rotation washing
are performed alternately, wherein the main washing
stage includes first beat washing process and a sec-
ond beat washing process, wherein a motor of the
clothing treatment apparatus is controlled to perform
the first beat washing process at a first washing tem-
po, and the motor is controlled to perform the second
beat washing process at a second washing tempo,
wherein the first washing tempo is different from the
second washing tempo.

[0074] In the control method for a clothing treatment
apparatus provided by the present disclosure, after con-
trolling the clothing treatment apparatus to allow water
to enter therein, the water level of the outer drum of the
clothing treatment apparatus is monitored, and after the
water level has reached a first water level, the clothing
treatmentapparatus is controlled to enter a main washing
stage in which beat washing and drum rotation washing
are performed alternately. In addition, the degree of var-
iation of the washing tempo is increased, such that the
motor is controlled to perform the first and second beat
washing process in sequence at two different preset
washing tempos (namely, the first washing tempo and
the second washing tempo). With the control method for
a clothing treatment apparatus, the present disclosure
performs multiple beat washing and high-speed drum ro-
tation washing alternately, thereby effectively improving
the washing efficiency and washing effect. In addition,
washing water does not need to be heated during the
whole washing process, thereby avoiding damage to
clothing caused by high temperature, and reducing en-
ergy consumption.

[0075] Thefirstwaterlevelisawaterinflowlevel. When
the water inflow has reached the first water level, the
main washing program is started. The first water level
may be specifically set according to the empirical value.
The first beat washing process and the second beat
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washing process are the washing stage between the end
of water inflow and the start of the drum rotation washing,
or the washing stage between the end of the current drum
rotation washing and the start of the next drum rotation
washing.

[0076] Inanembodiment of the presentdisclosure, the
motor of the clothing treatment apparatus is controlled
to perform the first beat washing process at the first wash-
ing tempo specifically by controlling the motor to operate
at the first washing tempo and a first rotation speed; and
the motor is configured to perform the second beat wash-
ing process at the second washing tempo specifically by
controlling the motor to operate at the second washing
tempo and a second rotation speed.

[0077] In this technical solution, the clothing treatment
apparatus is controlled to enter a main washing stage in
which beat washing and drum rotation washing are per-
formed alternately, wherein the main washing stage in-
cludes a first beat washing process and a second beat
washing process, wherein the first beat washing process
and the second beat washing process are the washing
stage between the end of water inflow and the start of
the drum rotation washing, or the washing stage between
the end of the current drum rotation washing and the start
of the next drum rotation washing. In addition, the degree
of variation of the washing tempo is increased, such that
the motor is controlled to perform the first and second
beat washing processes in sequence at two different pre-
set washing tempos (namely, the first washing tempo
and the second washing tempo). With the control method
for a clothing treatment apparatus, washing water does
not need to be heated during the whole washing process,
thereby avoiding damage to clothing caused by high tem-
perature, and reducing energy consumption. In addition,
the present disclosure performs multiple beat washing
and high-speed drum rotation washing alternately, there-
by effectively improving the washing efficiency and wash-
ing effect.

[0078] Fig.2is aschematic flowchartof a control meth-
od for a clothing treatment apparatus according to an-
other embodiment of the present disclosure. The control
method for a clothing treatment apparatus includes the
following steps 202 and 204:

Step 202: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 204: determining that the water level has
reached a first water level, controlling the clothing
treatment apparatus to enter a main washing stage
in which beat washing and drum rotation washing
are performed alternately, wherein the main washing
stage includes a first beat washing process, a sec-
ond beat washing process and a third beat washing
process, wherein a motor of the clothing treatment
apparatusis controlled to perform the first beat wash-
ing process at a first washing tempo and a first rota-
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tion speed; the motor is controlled to perform the
second beat washing process at a second washing
tempo and a second rotation speed; and the motor
is controlled to perform the third beat washing proc-
ess at a third washing tempo and a third rotation
speed, wherein first washing tempo, the second
washing tempo, and the third washing tempo are all
different.

[0079] Inthisembodiment, the main washing stage fur-
ther includes a third beat washing process, during which,
the motoris controlled to operate at a third washing tempo
and a third rotation speed, wherein the third washing tem-
po is different from the first washing tempo and the sec-
ond washing tempo. Therefore, the present disclosure
may perform the first, second, and third beat washing
processes at three different washing tempos respective-
ly, to further increase the degree of variation of the wash-
ing tempo, thereby effectively improving the washing ef-
ficiency and washing effect.

[0080] Thefirstwashingtempo, the firstrotation speed,
the second washing tempo, the second rotation speed,
the third washing tempo, and the third rotation speed are
all preset values, and may be set as long as the first
washing tempo, the second washing tempo and the third
washing tempo are different such that the clothing treat-
ment apparatus washes alternately with a variety of tem-
pos.

[0081] In any of the above embodiments, the first
washing tempo is rotating for a first duration and station-
ary for a second duration; the second washing tempo is
rotating for a third duration and stationary for a fourth
duration; and the third washing tempo is rotating for a
fifth duration and stationary for a sixth duration.

[0082] In this embodiment, the first, second, and third
washing tempos are limited. By setting different rotation
durations and stationary durations, different washing
tempos can be obtained, thereby increasing the degree
of variation of the washing tempos. In addition, the motor
performs the main washing stage with multiple beat
washing and high-speed drum rotation washing alter-
nately, thereby effectively improving the washing effi-
ciency and washing effect.

[0083] In any of the above embodiments, the first ro-
tation speed, the second rotation speed, and the third
rotation speed are each not less than 30 revolutions per
minute, and not more than 60 revolutions per minute.
[0084] In this embodiment, the first, second, and third
rotation speeds are specifically limited, so that when the
motor is running at the first, second, and third rotation
speeds, the inner drum is driven to rotate to form a beat
washing effect on clothing.

[0085] In any of the above embodiments, a ratio of the
first duration to the second duration is not less than 0.7
and not more than 7; a ratio of the third duration to the
fourth duration is not less than 0.7 and not more than 7;
and a ratio of the fifth duration to the sixth duration is not
less than 0.7 and not more than 7.

10

15

20

25

30

35

40

45

50

55

[0086] In this embodiment, by limiting the rotation-to-
stationary ratio of each preset washing tempo to ensure
that the rotation-to-stationary ratio of each preset wash-
ingtempois between 0.7 and 7, it can effectively improve
the washing effect of clothing, and protect clothing from
wear and tear.

[0087] FIG. 3 is a schematic flowchart of a control
method for a clothing treatment apparatus according to
afurther embodiment of the present disclosure. The con-
trol method for a clothing treatment apparatus includes
the following steps 302 and 304:

Step 302: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 304: determining that the water level has
reached a first water level, controlling the clothing
treatment apparatus to enter a main washing stage
in which beat washing and drum rotation washing
are performed alternately, wherein the main washing
stage includes a first beat washing process, a sec-
ond beat washing process and a third beat washing
process, wherein a motor of the clothing treatment
apparatusis controlled to perform the first beat wash-
ing process at a first washing tempo and a first rota-
tion speed; the motor is controlled to perform the
second beat washing process at a second washing
tempo and a second rotation speed; and the motor
is controlled to perform the third beat washing proc-
ess at a third washing tempo and a third rotation
speed, wherein first washing tempo, the second
washing tempo, and the third washing tempo are all
different; and

controlling the motor to rotate at a fourth preset ro-
tation speed for a seventh duration each time during
the drum rotation washing, wherein the fourth preset
rotation speed is greater than the first rotation speed,
the second rotation speed, and the third rotation
speed.

[0088] In this embodiment, during the drum rotation
washing of the main washing stage of the clothing treat-
ment apparatus, the motor is controlled to rotate at a
fourth preset rotation speed for a seventh duration each
time, and the stationary duration is not limited here;
wherein, the fourth preset rotation speed is greater than
the first rotation speed, the second rotation speed, and
the third rotation speed. In addition, the fourth preset ro-
tation speed should meet the condition of the drum rota-
tion washing, so that clothing are attached to the inner
drum and washed through the drive of inner drum.
[0089] FIG. 4 is a schematic flowchart of a control
method for a clothing treatment apparatus according to
afurther embodiment of the present disclosure. The con-
trol method for a clothing treatment apparatus includes
the following steps 402, 404 and 406:
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Step 402: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 404: determining that the water level has
reached a first water level, controlling the clothing
treatment apparatus to enter a main washing stage
in which beat washing and drum rotation washing
are performed alternately, wherein the main washing
stage includes a first beat washing process, a sec-
ond beat washing process and a third beat washing
process, wherein a motor of the clothing treatment
apparatusis controlled to perform the first beat wash-
ing process at a first washing tempo and a first rota-
tion speed; the motor is controlled to perform the
second beat washing process at a second washing
tempo and a second rotation speed; and the motor
is controlled to perform the third beat washing proc-
ess at a third washing tempo and a third rotation
speed, wherein first washing tempo, the second
washing tempo, and the third washing tempo are all
different; and

controlling the motor to rotate at a fourth preset ro-
tation speed for a seventh duration each time during
the drum rotation washing, wherein the fourth preset
rotation speed is greater than the first rotation speed,
the second rotation speed, and the third rotation
speed;

Step 406: entering a rinsing stage after the main
washing stage is completed, wherein the rinsing
stage includes at least one drum rotation washing;

during the drum rotation washing of the rinsing stage,
controlling the motor to rotate at a fifth preset rotation
speed, wherein the fifth preset rotation speed is
greater than the first rotation speed, the second ro-
tation speed, and the third rotation speed, and is less
than the fourth preset rotation speed.

[0090] In this embodiment, after the main washing
stage, a rinsing stage is started which includes at least
one drum rotation washing to furtherimprove the washing
effect. For example, two rinse washings are performed,
and a drum rotation washing is inserted therebetween.
In the rinsing stage, the rotation speed of the drum rota-
tion washing is slightly lower. Specifically, the motor is
controlled to rotate at the fifth preset rotation speed,
wherein the fifth preset rotation speed is greater than the
first rotation speed, the second rotation speed, and the
third rotation speed, and is less than the fourth preset
rotation speed. In this way, it not only satisfies the wash-
ing condition of the drum rotation washing, but also
avoids too high rotation speed which may weaken the
penetration and exchange of washing water in clothing,
further improving the washing effect.

[0091] Inanembodiment ofthe present disclosure, the
fourth preset rotation speed is not less than 150 revolu-
tions per minute; the seventh duration is not less than 15
seconds; and the fifth preset rotation speed is not less
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than 100 revolutions per minute and is not more than 150
revolutions per minute.

[0092] Inthis embodiment, the lower limits of the fourth
preset rotation speed and the seventh duration are spe-
cifically limited to meet the needs of drum rotation wash-
ing and improve the clothing washing effect. Based on
the value range of the fourth preset rotation speed and
the seventh duration, the washing tempo of the motor
may be set, for example, the motor rotates at 200 revo-
lutions per minute for 20 seconds, and stationary duration
is not specifically set. The fifth preset rotation speed is
specifically limited, such that the fifth preset rotation
speed is slightly lower than the fourth rotation speed. For
example, the third rotation speed is 130 rpm. In this way,
it not only satisfies the washing condition of the drum
rotation washing, but also avoids too high rotation speed
which may weaken the penetration and exchange of
washing water in clothing, further improving the washing
effect.

[0093] FIG. 5 is a schematic flowchart of a control
method for a clothing treatment apparatus according to
afurther embodiment of the present disclosure. The con-
trol method for a clothing treatment apparatus includes
the following steps 502, 504, 506, 508, 510 and 512.

Step 502: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 504: determining that the water level has
reached a first water level, controlling a motor of the
clothing treatment apparatus to perform the first beat
washing process at the first washing tempo; acquir-
ing an operating state of the motor during the first
beat washing process; determining that the motor
has stopped rotating, acquiring the water level of the
outer drum; and determining that the water level of
the outer drum is lower than a second water level by
comparing the water level of the outer drum to the
second water level, controlling a water inlet valve of
the clothing treatment apparatus to open;

Step 506: controlling the clothing treatment appara-
tus to perform a drum rotation washing;

Step 508: controlling the motor to perform the second
beat washing process at the second washing tempo;
acquiring an operating state of the motor during the
second beat washing process; determining that the
motor has stopped rotating, acquiring the water level
of the outer drum; and determining that the water
level of the outer drum is lower than a second water
level by comparing the water level of the outer drum
to the second water level, controlling the water inlet
valve to open;

Step 510: controlling the clothing treatment appara-
tus to perform a drum rotation washing;

Step 512: entering a rinsing stage after the main
washing stage is completed, wherein the rinsing
stage includes at least one drum rotation washing.
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[0094] The first washing tempo is rotating for a first
duration and stationary for a second duration; the second
washing tempo is rotating for a third duration and station-
ary for a fourth duration.

[0095] During the drum rotation, the motor is controlled
to rotate at a fourth preset rotation speed for a seventh
duration each time, wherein the fourth preset rotation
speed is greater than the first, second, and third rotation
speeds.

[0096] During the drum rotation washing of the rinsing
stage, the motor is controlled to rotate at a fifth preset
rotation speed, wherein the fifth preset rotation speed is
greater than the first, second, and third rotation speeds,
and less than the fourth preset rotation speed.

[0097] In this embodiment, when the clothing treat-
ment apparatus performs the beat washing and rinse
washing, the motor is controlled to operate at a corre-
sponding preset washing tempo to drive the outer drum
of the clothing treatment apparatus to rotate for washing.
By acquiring the operating state of the motor, the time
when the motor stops rotating is determined. When the
motor has stopped rotating, the water level of the outer
drum is acquired for determining whether the water level
of the outer drum is lower than the second water level. If
the water level of the outer drum is lower than the second
water level, the water inlet valve of clothing treatment
device is controlled to open for water supplement.
Through the control method of the present disclosure,
the detection of the water level and water supplement is
performed at the stage when the motor is stationary dur-
ing the washing process, and a separate water supple-
ment washing stage can be eliminated, which saves
washing time and makes the water level sensing accu-
rate, avoiding frequent water supplement, and ensuring
the washing action time as much as possible, and thereby
effectively improving the washing efficiency and washing
effect.

[0098] The second water level is a set water supple-
ment level. When the water level in the outer drum is
lower than the second water level, water supplement is
required. The first water level is a set water inflow level.
When the water level in the outer drum has reached the
first water level, the water supplement is stopped. The
first and second water levels may be specifically set
based on empirical values.

[0099] Inanembodimentofthe present disclosure, the
rinsing stage further includes rinse washing, and the con-
trol method for a clothing treatment apparatus further in-
cludes: acquiring an operating state of the motor during
the first beat washing process, the second beat washing
process, the third beat washing process and the rinse
washing; determining that the motor has stopped rotat-
ing, acquiring the water level of the outer drum; and de-
termining that the water level is lower than a second water
level, controlling a water inlet valve to open, wherein the
second water level is lower than the first water level.
[0100] In this embodiment, during the beat washing
process of the main washing stage and the rinse washing
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process of the rinsing stage, water supplement monitor-
ing is performed. After the motor has stopped, the water
level of the outer drum is acquired for determining wheth-
er the water level of the outer drum is lower than the
second water level after the motor has stopped. If the
water level of the outer drum is lower than the second
water level, a water inlet valve of the clothing treatment
apparatus is controlled to open for water supplement.
This can ensure that the water level of the outer drum
meets the washing demand, thereby improving the wash-
ing efficiency and washing effect. Further, when it is de-
termined that the water level has reached the first water
level, the water inlet valve is controlled to close to stop
the water supplement.

[0101] FIG. 6 is a schematic flowchart of a control
method for a clothing treatment apparatus according to
afurther embodiment of the present disclosure. The con-
trol method for a clothing treatment apparatus includes
the following steps 602, 604, and 606:

Step 602: controlling the clothing treatment appara-
tus to allow water to enter therein, and acquiring a
water level of an outer drum of the clothing treatment
apparatus;

Step 604: determining that the water level has
reached a first water level, controlling the clothing
treatment apparatus to enter a main washing stage
in which beat washing and drum rotation washing
are performed alternately, and controlling the heat-
ing device of the clothing treatment device to turn
off, wherein the main washing stage includes a first
beat washing process, a second beat washing proc-
ess and a third beat washing process,

wherein a motor of the clothing treatment apparatus
is controlled to perform the first beat washing proc-
ess at a first washing tempo and a first rotation
speed; the motor is controlled to perform the second
beat washing process at a second washing tempo
and a second rotation speed; and the motor is con-
trolled to perform the third beat washing process at
a third washing tempo and a third rotation speed,
wherein first washing tempo, the second washing
tempo, and the third washing tempo are all different,
controlling the motor to rotate at a fourth preset ro-
tation speed for a seventh duration each time during
the drum rotation washing, wherein the fourth preset
rotation speed is greater than the first rotation speed,
the second rotation speed, and the third rotation
speed;

acquiring an operating state of the motor during the
first beat washing process, the second beat washing
process, the third beat washing process; determin-
ing that the motor has stopped rotating, acquiring
the water level of the outer drum; and determining
that the water level is lower than a second water
level, controlling a water inlet valve of the clothing
treatment apparatus to open, wherein the second
water level is lower than the first water level;
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Step 606: entering a rinsing stage after the main
washing stage is completed, wherein the rinsing
stage includes at least one drum rotation washing;

during the drum rotation washing of the rinsing stage,
controlling the motor to rotate at a fifth preset rotation
speed, wherein the fifth preset rotation speed is
greater than the first rotation speed, the second ro-
tation speed, and the third rotation speed, and is less
than the fourth preset rotation speed;

during the rinse washing process, acquiring an op-
erating state of the motor; determining that the motor
has stopped rotating, acquiring the water level of the
outer drum; and determining that the water level is
lower than a second water level, controlling a water
inlet valve to open, wherein the second water level
is lower than the first water level.

[0102] In this embodiment, in the main washing stage,
by controlling the heating device of the clothing treatment
apparatus to turn off, the purpose of avoiding heating the
washing water is achieved, thereby avoiding high tem-
perature damage to clothing and reducing energy con-
sumption. In addition, the present disclosure performs
multiple beat washing and high-speed drum rotation
washing alternately, thereby effectively improving the
washing efficiency and washing effect.

[0103] An embodiment of the second aspect of the
present disclosure provides a computer-readable stor-
age medium with a computer program stored thereon,
wherein the computer program, when executed by a
processor, implements a control method for a clothing
treatment apparatus according to any of the above em-
bodiments. Therefore, the computer-readable storage
medium has all the beneficial effects of the control meth-
od for a clothing treatment apparatus according to any
of the above embodiments.

[0104] An embodiment of the third aspect of the
presentdisclosure provides a control system of a clothing
treatment apparatus.

[0105] Fig. 7 is a schematic block diagram of a control
system of a clothing treatment apparatus 700 according
to an embodiment of the present disclosure. The control
system of a clothing treatment apparatus 700 includes:
amemory 702, a processor 704, and a computer program
stored on the memory 702 and executable by the proc-
essor 704, wherein the processor 704, when executing
the computer program, implements a control method for
a clothing treatment apparatus according to any of the
above embodiments. Therefore, the control system of a
clothing treatment apparatus has all the beneficial effects
of the control method for a clothing treatment apparatus
according to any of the above embodiments.

[0106] An embodiment of the fourth aspect of the
presentdisclosure provides a control system of a clothing
treatment apparatus.

[0107] Fig. 8 is a schematic block diagram of a control
system of a clothing treatment apparatus 800 according
to an embodiment of the present disclosure. The control
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system of a clothing treatment apparatus 800 includes:

a control unit 802, configured to control the clothing
treatment apparatus to allow water to enter therein;
an acquiring unit 804, configured to acquire a water
level of an outer drum of the clothing treatment ap-
paratus;

wherein the control unit 802 is further configured to,
determining that the water level has reached a first
water level, control the clothing treatment apparatus
to enter a main washing stage in which beat washing
and drum rotation washing are performed alternate-
ly, wherein the main washing stage includes a first
beat washing process and a second beat washing
process; and to control a motor of the clothing treat-
ment apparatus to perform the first beat washing
process at a first washing tempo, and to control the
motor of the clothing treatment apparatus to perform
the second beat washing process at a second wash-
ing tempo, wherein the first washing tempo is differ-
ent from the second washing tempo.

[0108] Inthe control system of a clothing treatment ap-
paratus 800 provided by the present disclosure, after
controlling the clothing treatment apparatus to allow wa-
ter to enter therein, the water level of the outer drum of
the clothing treatment apparatus is monitored, and after
the water level has reached afirstwaterlevel, the clothing
treatment apparatus is controlled to enter a main washing
stage in which beat washing and drum rotation washing
are performed alternately. In addition, the degree of var-
iation of the washing tempo is increased, such that the
motor is controlled to perform the first and second beat
washing process in sequence at two different preset
washing tempos (namely, the first washing tempo and
the second washing tempo). With the control system of
a clothing treatment apparatus 800, the present disclo-
sure performs multiple beat washing and high-speed
drum rotation washing alternately, thereby effectively im-
proving the washing efficiency and washing effect. In ad-
dition, washing water does not need to be heated during
the whole washing process, thereby avoiding damage to
clothing caused by high temperature, and reducing en-
ergy consumption.

[0109] Thefirstwaterlevelis awaterinflow level. When
the water inflow has reached the first water level, the
main washing program is started. The first water level
may be specifically set according to the empirical value.
The first beat washing process and the second beat
washing process are the washing stage between the end
of water inflow and the start of the drum rotation washing,
or the washing stage between the end of the current drum
rotation washing and the start of the next drum rotation
washing.

[0110] Inanembodiment of the present disclosure, the
control unit 802 is configured to control the motor of the
clothing treatment apparatus to perform the first beat
washing process at the first washing tempo specifically
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by controlling the motor to operate at the first washing
tempo and a first rotation speed; and the control unit 802
is configured to control the motor to perform the second
beat washing process at the second washing tempo spe-
cifically by controlling the motor to operate at the second
washing tempo and a second rotation speed.

[0111] In this embodiment, the clothing treatment ap-
paratus is controlled to enter a main washing stage in
which beat washing and drum rotation washing are per-
formed alternately, wherein the main washing stage in-
cludes a first beat washing process and a second beat
washing process, wherein the first beat washing process
and the second beat washing process are the washing
stage between the end of water inflow and the start of
the drum rotation washing, or the washing stage between
the end of the current drum rotation washing and the start
of the next drum rotation washing. In addition, the degree
of variation of the washing tempo is increased, such that
the motor is controlled to perform the first and second
beatwashing processes in sequence at two different pre-
set washing tempos (namely, the first washing tempo
and the second washing tempo). With the control method
for a clothing treatment apparatus, washing water does
not need to be heated during the whole washing process,
thereby avoiding damage to clothing caused by high tem-
perature, and reducing energy consumption. In addition,
the present disclosure performs multiple beat washing
and high-speed drum rotation washing alternately, there-
by effectively improving the washing efficiency and wash-
ing effect.

[0112] Inanembodimentof the present disclosure, the
main washing stage further includes a third beat washing
process, and the control unit 802 is further configured to
control the motor to perform the third beat washing proc-
ess at a third washing tempo and a third rotation speed,
wherein third washing tempo is different from the first
washing tempo and the second washing tempo.

[0113] Inthisembodiment, the main washing stage fur-
ther includes a third beat washing process, during which,
the motoris controlled to operate at a third washing tempo
and a third rotation speed, wherein the third washing tem-
po is different from the first washing tempo and the sec-
ond washing tempo. Therefore, the present disclosure
may perform the first, second, and third beat washing
processes at three different washing tempos respective-
ly, to further increase the degree of variation of the wash-
ing tempo, thereby effectively improving the washing ef-
ficiency and washing effect.

[0114] Thefirstwashing tempo, the firstrotation speed,
the second washing tempo, the second rotation speed,
the third washing tempo, and the third rotation speed are
all preset values, and may be set as long as the first
washing tempo, the second washing tempo and the third
washing tempo are different such that the clothing treat-
ment apparatus washes alternately with a variety of tem-
pos.

[0115] Inanembodimentofthe present disclosure, the
first washing tempo is rotating for a first duration and
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stationary for a second duration; the second washing
tempo is rotating for a third duration and stationary for a
fourth duration; and the third washing tempo is rotating
for a fifth duration and stationary for a sixth duration.
[0116] In this embodiment, the first, second, and third
washing tempos are limited. By setting different rotation
durations and stationary durations, different washing
tempos can be obtained, thereby increasing the degree
of variation of the washing tempos. In addition, the motor
performs the main washing stage with multiple beat
washing and high-speed drum rotation washing alter-
nately, thereby effectively improving the washing effi-
ciency and washing effect.

[0117] Inanembodiment of the present disclosure, the
first rotation speed, the second rotation speed, and the
third rotation speed are each not less than 30 revolutions
per minute, and not more than 60 revolutions per minute.
[0118] In this embodiment, the first, second, and third
rotation speeds are specifically limited, so that when the
motor is running at the first, second, and third rotation
speeds, the inner drum is driven to rotate to form a beat
washing effect on clothing.

[0119] In an embodiment of the present disclosure, a
ratio of the first duration to the second duration is not less
than 0.7 and not more than 7; a ratio of the third duration
to the fourth duration is not less than 0.7 and not more
than 7; and a ratio of the fifth duration to the sixth duration
is not less than 0.7 and not more than 7.

[0120] In this embodiment, by limiting the rotation-to-
stationary ratio of each preset washing tempo to ensure
that the rotation-to-stationary ratio of each preset wash-
ingtempois between 0.7 and 7, it can effectively improve
the washing effect of clothing, and protect clothing from
wear and tear.

[0121] Inanembodiment of the present disclosure, the
control unit 802 is further configured to control the motor
to rotate at the fourth preset rotation speed for a seventh
duration each time during the drum rotation washing.
[0122] In this embodiment, during the drum rotation
washing of the main washing stage of the clothing treat-
ment apparatus, the motor is controlled to rotate at a
fourth preset rotation speed for a seventh duration each
time, and the stationary duration is not limited here;
wherein, the fourth preset rotation speed is greater than
the first rotation speed, the second rotation speed, and
the third rotation speed. In addition, the fourth preset ro-
tation speed should meet the condition of the drum rota-
tion washing, so that clothing are attached to the inner
drum and washed through the drive of inner drum.
[0123] Inanembodiment of the present disclosure, the
control unit 802 is further configured to control the cloth-
ing treatment apparatus to enter a rinsing stage after the
main washing stage is completed, wherein the rinsing
stage includes at least one drum rotation washing.
[0124] Inanembodiment of the present disclosure, the
control unit 802 is further configured to control the motor
to rotate at a seventh preset rotation speed during the
drum rotation washing of the rinsing stage, wherein the
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seventh preset rotation speed is greater than the first
rotation speed and is less than the fourth preset rotation
speed.

[0125] Inanembodimentof the present disclosure, the
control unit 802 is further configured to control the motor
to rotate at a fifth preset rotation speed during the drum
rotation washing of the rinsing stage, wherein the fifth
preset rotation speed is greater than the first rotation
speed, the second rotation speed, and the third rotation
speed, and is less than the fourth preset rotation speed.
[0126] In this embodiment, after the main washing
stage, a rinsing stage is started which includes at least
one drum rotation washing to furtherimprove the washing
effect. For example, two rinse washings are performed,
and a drum rotation washing is inserted therebetween.
In the rinsing stage, the rotation speed of the drum rota-
tion washing is slightly lower. Specifically, the motor is
controlled to rotate at the fifth preset rotation speed,
wherein the fifth preset rotation speed is greater than the
first rotation speed, the second rotation speed, and the
third rotation speed, and is less than the fourth preset
rotation speed. In this way, it not only satisfies the wash-
ing condition of the drum rotation washing, but also
avoids too high rotation speed which may weaken the
penetration and exchange of washing water in clothing,
further improving the washing effect.

[0127] Inanembodimentofthe present disclosure, the
fourth preset rotation speed is not less than 150 revolu-
tions per minute; the seventh duration is not less than 15
seconds; and the fifth preset rotation speed is not less
than 100 revolutions per minute and is not more than 150
revolutions per minute.

[0128] Inthis embodiment, the lower limits of the fourth
preset rotation speed and the seventh duration are spe-
cifically limited to meet the needs of drum rotation wash-
ing and improve the clothing washing effect. Based on
the value range of the fourth preset rotation speed and
the seventh duration, the washing tempo of the motor
may be set, for example, the motor rotates at 200 revo-
lutions per minute for 20 seconds, and stationary duration
is not specifically set. The fifth preset rotation speed is
specifically limited, such that the fifth preset rotation
speed is slightly lower than the fourth rotation speed. For
example, the third rotation speed is 130 rpm. In this way,
it not only satisfies the washing condition of the drum
rotation washing, but also avoids too high rotation speed
which may weaken the penetration and exchange of
washing water in clothing, further improving the washing
effect.

[0129] Inanembodimentofthe present disclosure, the
rinsing stage further includes rinse washing, and the con-
trol unit 802 is further configured to acquire an operating
state of the motor during the first beat washing process,
the second beat washing process, the third beat washing
process and the rinse washing; determining that the mo-
tor has stopped rotating, acquire the water level of the
outer drum of the clothing treatment apparatus; and de-
termining that the water level is lower than a second water
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level, control a water inlet valve to open, wherein the
second water level is lower than the first water level.
[0130] In this embodiment, during the beat washing
process of the main washing stage and the rinse washing
process of the rinsing stage, water supplement monitor-
ing is performed. After the motor has stopped, the water
level of the outer drum is acquired for determining wheth-
er the water level of the outer drum is lower than the
second water level after the motor has stopped. If the
water level of the outer drum is lower than the second
water level, a water inlet valve of the clothing treatment
apparatus is controlled to open for water supplement.
This can ensure that the water level of the outer drum
meets the washing demand, thereby improving the wash-
ing efficiency and washing effect. Further, when it is de-
termined that the water level has reached the first water
level, the water inlet valve is controlled to close to stop
the water supplement.

[0131] The second water level is a water supplement
level and is a preset value. When the water level in the
outer drum is lower than the second water level, water
supplementis required. The first water level is a set water
inflow level. When the water level in the outer drum has
reached the first water level, the water supplement is
stopped. The first and second water levels may be spe-
cifically set based on empirical values.

[0132] In an embodiment of the present disclosure,
during controlling the clothing treatment apparatus to en-
tera main washing stage in which beat washing and drum
rotation washing are performed alternately, the control
unit 802 is further configured to control a heating device
of the clothing treatment apparatus to turn off.

[0133] Inthis embodiment, in the main washing stage,
by controlling the heating device of the clothing treatment
apparatus to turn off, the purpose of avoiding heating the
washing water is achieved, thereby avoiding high tem-
perature damage to clothing and reducing energy con-
sumption. In addition, the present disclosure performs
multiple beat washing and high-speed drum rotation
washing alternately, thereby effectively improving the
washing efficiency and washing effect.

[0134] Anembodiment of the fifth aspect of the present
disclosure provides a clothing treatment apparatus, in-
cluding a control system of a clothing treatment appara-
tus according to any of above embodiments. Therefore,
the clothing treatment apparatus has all the beneficial
effects of the control system of a clothing treatment ap-
paratus according to any of above embodiments.
[0135] An embodiment of the sixth aspect of the
present disclosure provides a clothing treatment device
including: a memory, a processor, and a computer pro-
gram stored on the memory and executable by the proc-
essor, wherein the processor, when executing the com-
puter program, implements a control method for a cloth-
ing treatment apparatus according to any of the above
embodiments. Therefore, the clothing treatment appara-
tus has all the beneficial effects of the control method for
a clothing treatment apparatus according to any of the
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above embodiments.

[0136] A specificembodiment provides a control meth-
od for a clothing treatment apparatus, for a drum washing
machine. The washing process of the drum washing ma-
chineis shownin Figure 9, including the following stages:
weighing; main washing; rinsing 1; rinsing 2; dewater,
maximum rotation speed 800 rpm; shaking loose, 15
on/IOoff, 45 rpm, duration 50 seconds. The main washing
process is shown in Figure 10, and specifically includes
the following steps:

Step 1002, water inflow + detergent addition;

Step 1004, beat washing, 8on/80off, 35 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1006, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1008, beat washing, 200n/30ff, 48 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1010, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1012, beat washing, 18on/70ff, 52 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1014, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1016, beat washing, 8on/80off, 35 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1018, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1020, beat washing, 200n/30ff, 48 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1022, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1024, beat washing, 18on/70ff, 52 revolutions
per minute, duration 2 minutes, with automatic water
supplement;

Step 1026, drum rotation washing, 200 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1028, drain to empty;

Step 1030, dewater, maximum rotation speed 600
rpm.

[0137] The process of rinsing 1 is shown in Figure 11,
and specifically includes the following steps:

Step 1102, water inflow;
Step 1104, rinse washing, 20on/3off, 48 revolutions
per minute, duration 1 minute, with automatic water
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supplement;

Step 1106, drum rotation washing, 130 revolutions
per minute, 20 seconds at maximum drum rotation
speed, duration 2 minutes;

Step 1108, rinse washing, 20on/30ff, 48 revolutions
per minute, duration 1 minute;

Step 1110, drain to empty;

Step 1112, dewater, maximum rotation speed 800
rpm.

[0138] The process of rinsing 2 is shown in Figure 12,
and specifically includes the following steps:

Step 1202, water inflow + softener addition;

Step 1204, rinse washing, 8on/80off, 35 revolutions
per minute, duration 2 minutes;

Step 1206, drain to empty.

[0139] Through the clothing treatment apparatus, the
control method, the control system, and the computer
readable storage medium provided by the embodiments
of the present disclosure, the following beneficial techni-
cal effects are achieved. The washing water is not heat-
ed, avoiding high temperature damage to clothing; the
degree of variation of the washing tempo is increased,
three different washing tempos of different strengths are
performed in sequence, and a high-speed drum rotation
is inserted therebetween, effectively improving the wash-
ing effect; a separate water supplement washing stage
is canceled, instead, detection of water level and water
supplement during the off stage of beat washing are used
to ensure the washing action time as much as possible,
improving the washing efficiency and washing effect; the
motor does not operate during water supplement, which
makes the water level sensing more accurate, avoiding
frequent water supplements, and improving the washing
effect; the high-speed drum rotation in the rinsing stage
is slightly lower, avoiding too high rotation speed which
may weaken the penetration and exchange of washing
water in clothing.

[0140] The computer-readable storage medium may
include any medium that can store or transmit informa-
tion. Examples of computer-readable storage media in-
clude electronic circuits, semiconductor memory devic-
es, ROM, flash memory, erasable ROM (EROM), floppy
disks, CD-ROMs, optical disks, hard disks, fiber optic me-
dia, radio frequency (RF) links, and so on. The code seg-
ment can be downloaded via a computer network such
as the Internet, an intranet, and so on.

[0141] Inthe description of this specification, the terms
"first" and "second" are only used for descriptive purpos-
es, and cannot be understood as indicating or implying
relative importance, unless otherwise clearly specified
and limited. The terms "connected", "installed", "fixed",
etc. should be understoodin a broad sense. Forexample,
"connected" may be a fixed connection, a detachable
connection, or an integral connection; it may be directly
connected or indirectly connected through an intermedi-
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ate medium. For those of ordinary skill in the art, the
specific meanings of the above-mentioned terms in the
present disclosure can be understood according to spe-
cific circumstances.

[0142] The foregoing descriptions are only preferred
embodiments of the present disclosure, and are not in-
tended to limit the present disclosure. For those skilled
in the art, the present disclosure can have various mod-
ifications and changes. Any maodification, equivalent re-
placement, improvement, etc. made within the spirit and
principles of the present disclosure shall be included in
the scope of protection of the present disclosure.

Claims

1. A control method for a clothing treatment apparatus,
comprising:

controlling the clothing treatment apparatus to
allow water to enter therein,

acquiring a water level of an outer drum of the
clothing treatment apparatus; and

determining that the water level has reached a
first water level, controlling the clothing treat-
ment apparatus to enter a main washing stage
in which beat washing and drum rotation wash-
ing are performed alternately, wherein the main
washing stage comprises a first beat washing
process and a second beat washing process;
wherein a motor of the clothing treatment appa-
ratus is controlled to perform the first beat wash-
ing process at a first washing tempo, and the
motor is controlled to perform the second beat
washing process at a second washing tempo,
wherein the first washing tempo is different from
the second washing tempo.

2. The control method for a clothing treatment appara-
tus according to claim 1, wherein

the motor of the clothing treatment apparatus is
controlled to perform the first beat washing proc-
ess at the first washing tempo specifically by
controlling the motor to operate at the first wash-
ing tempo and a first rotation speed; and

the motor is controlled to perform the second
beat washing process at the second washing
tempo specifically by controlling the motor to op-
erate at the second washing tempo and a sec-
ond rotation speed.

3. The control method for a clothing treatment appara-
tus according to claim 2, wherein the main washing
stage further comprises a third beat washing proc-
ess; and
the control method for a clothing treatment apparatus
further comprises controlling the motor to perform
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the third beat washing process at a third washing
tempo and a third rotation speed, wherein the third
washing tempo is different from the first washing
tempo and the second washing tempo.

The control method for a clothing treatment appara-
tus according to claim 3, wherein

the first washing tempo is rotating for a first du-
ration and stationary for a second duration;
the second washing tempo is rotating for a third
duration and stationary for a fourth duration; and
the third washing tempo is rotating for a fifth du-
ration and stationary for a sixth duration.

The control method for a clothing treatment appara-
tus according to claim 3, wherein

the first rotation speed, the second rotation speed,
and the third rotation speed are each not less than
30 revolutions per minute and not more than 60 rev-
olutions per minute.

The control method for a clothing treatment appara-
tus according to claim 4, wherein

aratio of the first duration to the second duration
is not less than 0.7 and not more than 7;

a ratio of the third duration to the fourth duration
is not less than 0.7 and not more than 7; and
a ratio of the fifth duration to the sixth duration
is not less than 0.7 and not more than 7.

The control method for a clothing treatment appara-
tus according to claim 3, further comprising:

during the drum rotation washing, controlling the mo-
tor to rotate at a fourth preset rotation speed for a
seventh duration each time, wherein the fourth pre-
set rotation speed is greater than the first rotation
speed, the second rotation speed, and the third ro-
tation speed.

The control method for a clothing treatment appara-
tus according to claim 7, further comprising:
entering arinsing stage after the main washing stage
is completed, wherein the rinsing stage comprises
at least one drum rotation washing.

The control method for a clothing treatment appara-
tus according to claim 8, comprising:

during the drum rotation washing of the rinsing stage,
controlling the motor to rotate at a fifth preset rotation
speed, wherein the fifth preset rotation speed is
greater than the first rotation speed, the second ro-
tation speed, and the third rotation speed, and is less
than the fourth preset rotation speed.

The control method for a clothing treatment appara-
tus according to claim 9, wherein
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the fourth preset rotation speed is not less than
150 revolutions per minute;

the seventh durationis not less than 15 seconds;
and

the fifth preset rotation speed is not less than
100 revolutions per minute and is not more than
150 revolutions per minute.

The control method for a clothing treatment appara-
tus according to claim 8, wherein the rinsing stage
further comprises rinse washing; and

the control method for a clothing treatment apparatus
further comprises:

acquiring an operating state of the motor during
the first beat washing process, the second beat
washing process, the third beat washing proc-
ess and the rinse washing;

determining that the motor has stopped rotating,
acquiring the water level of the outer drum; and
determining that the water level is lower than a
second water level, controlling a water inlet
valve of the clothing treatment apparatus to
open, wherein the second water level is lower
than the first water level.

The control method for a clothing treatment appara-
tus according to any one of claims 1 to 11, further
comprising:

during controlling the clothing treatment apparatus
to enter the main washing stage in which the beat
washing and the drum rotation washing are per-
formed alternately, controlling a heating device of
the clothing treatment apparatus to turn off.

A computer-readable storage medium with a com-
puter program stored thereon, wherein the computer
program, when executed by a processor, imple-
ments a control method for a clothing treatment ap-
paratus according to any one of claims 1 to 12.

A control system of a clothing treatment apparatus,
comprising: a memory, a processor, and a computer
program stored on the memory and executable by
the processor, wherein the processor, when execut-
ing the computer program, implements a control
method for a clothing treatment apparatus according
to any one of claims 1 to 12.

A control system of a clothing treatment apparatus,
comprising:

a control unit, configured to control the clothing
treatment apparatus to allow water to enter
therein;

an acquiring unit, configured to acquire a water
level of an outer drum of the clothing treatment
apparatus;
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wherein the control unit is further configured, to
determine that the water level has reached a
first water level, and to control the clothing treat-
ment apparatus to enter a main washing stage
in which beat washing and drum rotation wash-
ing are performed alternately, wherein the main
washing stage comprises a first beat washing
process and a second beat washing process;
and to control a motor of the clothing treatment
apparatus to perform the first beat washing proc-
ess at a first washing tempo, and to control the
motor of the clothing treatment apparatus to per-
form the second beat washing process at a sec-
ond washing tempo, wherein the first washing
tempo is different from the second washing tem-

po.

16. A clothing treatment apparatus, comprising a control

system of a clothing treatment apparatus according
to claim 15.

17. A clothing treatment apparatus, comprising:

a memory;
a processor; and

a computer program stored on the memory and
executable by the processor;

wherein the processor, when executing the
computer program, implements a control meth-
od for a clothing treatment apparatus according
to any one of claims 1 to 12.
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START

controlling the clothing treatment apparatus to allow water to
enter therein, and acquiring a water level of an outer drum of
the clothing treatment apparatus

N\ 102

determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main
washing stage in which beat washing and drum rotation
washing are performed alternately, wherein the main washing
stage includes a first beat washing process and a second beat
washing process; a motor of the clothing treatment apparatus is
controlled to perform the first beat washing process at a first
washing tempo, and the motor is controlled to perform the
second beat washing process at a second washing tempo,
wherein the first washing tempo is different from the second
washing tempo

N\ 104

( END )

Figure 1
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START

controlling the clothing treatment apparatus to allow water to
enter therein, and acquiring a water level of an outer drum of P\ 202
the clothing treatment apparatus

I

determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main
washing stage in which beat washing and drum rotation
washing are performed alternately, wherein the main washing
stage includes a first beat washing process, a second beat
washing process and a third beat washing process, wherein the
motor of the clothing treatment apparatus is controlled to ~_ 204
perform the first beat washing process at a first washing tempo
and a first rotation speed; the motor is controlled to perform the
second beat washing process at a second washing tempo and a
second rotation speed; and the motor is controlled to perform
the third beat washing process at a third washing tempo and a
third rotation speed, wherein first washing tempo, the second
washing tempo, and the third washing tempo are all different

Figure 2
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( START)

controlling the clothing treatment apparatus to allow water to
enter therein, and acquiring a water level of an outer drum of
the clothing treatment apparatus

'

determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main
washing stage in which beat washing and drum rotation
washing are performed alternately, wherein the main washing
stage includes a first beat washing process, a second beat
washing process and a third beat washing process, wherein a
motor of the clothing treatment apparatus is controlled to
perform the first beat washing process at a first washing tempo
and a first rotation speed; the motor of the clothing treatment
apparatus is controlled to perform the second beat washing
process at a second washing tempo and a second rotation speed;
and the motor of the clothing treatment apparatus is controlled
to perform the third beat washing process at a third washing
tempo and a third rotation speed, wherein the first washing
tempo, the second washing tempo, and the third washing tempo
are all different; and controlling the motor to rotate at a fourth
preset rotation speed for a seventh duration each time during
the drum rotation washing, wherein the fourth preset rotation
speed is greater than the first rotation speed, the second rotation
speed, and the third rotation speed

Figure 3

20
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START

controlling the clothing treatment apparatus to allow water to
enter therein, and acquiring a water level of an outer drum of
the clothing treatment apparatus

I

determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main
washing stage in which beat washing and drum rotation
washing are performed alternately, wherein the main washing
stage includes a first beat washing process, a second beat
washing process and a third beat washing process, wherein the
motor of the clothing treatment apparatus is controlled to
perform the first beat washing process at a first washing tempo
and a first rotation speed; the motor is controlled to perform the
second beat washing process at a second washing tempo and a
second rotation speed; the motor is controlled to perform the
third beat washing process at a third washing tempo and a third
rotation speed, wherein the first washing tempo, the second
washing tempo, and the third washing tempo are all different;
and controlling the motor to rotate at a fourth preset rotation
speed for a seventh duration each time during the drum rotation
washing, wherein the fourth preset rotation speed is greater
than the first rotation speed, the second rotation speed, and the
third rotation speed

v

entering a rinsing stage after the main washing stage is
completed, wherein the rinsing stage includes at least one drum
rotation washing; during the drum rotation washing of the
rinsing stage, controlling the motor to rotate at a fifth preset |~ _~ 406
rotation speed, wherein the fifth preset rotation speed is greater
than the first rotation speed, the second rotation speed, and the
third rotation speed, and is less than the fourth preset rotation
speed

Figure 4

N\ 404
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START

controlling the clothing treatment apparatus to allow water to enter
therein, and acquiring a water level of an outer drum of the clothing
treatment apparatus

N\ 502

y

determining that the water level has reached a first water level,
controlling the motor of the clothing treatment apparatus to perform the
first beat washing process at the first washing tempo; acquiring an
operating state of the motor during the first beat washing process;
determining that the motor has stopped rotating, acquiring the water
level of the outer drum; and determining that the water level of the outer
drum is lower than a second water level by comparing the water level of
the outer drum to the second water level, controlling a water inlet valve
of the clothing treatment apparatus to open

N\ 504

:

controlling the clothing treatment apparatus to perform drum rotation
washing

N\ 506

controlling the motor to perform the second beat washing process at the
second washing tempo; acquiring an operating state of the motor during
the second beat washing process; determining that the motor has stopped
rotating, acquiring the water level of the outer drum; and determining
that the water level of the outer drum is lower than a second water level
by comparing the water level of the outer drum to the second water
level, controlling the water inlet valve to open

N\ 508

y

controlling the clothing treatment apparatus to perform drum rotation
washing

N 510

:

entering a rinsing stage after the main washing stage is completed,
wherein the rinsing stage includes at least one drum rotation washing

N S12

Figure 5
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controlling the clothing treatment apparatus to allow water to enter
therein, and acquiring a water level of an outer drum of the clothing
treatment apparatus

N 602

determining that the water level has reached a first water level,
controlling the clothing treatment apparatus to enter a main washing
stage in which beat washing and drum rotation washing are performed
alternately, and controlling the heating device of the clothing treatment
device to turn off, wherein the main washing stage includes a first beat
washing process, a second beat washing process and a third beat
washing process, wherein a motor of the clothing treatment apparatus is
controlled to perform the first beat washing process at a first washing
tempo and a first rotation speed; the motor is controlled to perform the
second beat washing process at a second washing tempo and a second
rotation speed; and the motor iss controlled to perform the third beat
washing process at a third washing tempo and a third rotation speed,
wherein the first washing tempo, the second washing tempo, and the
third washing tempo are all different; controlling the motor to rotate at a
fourth preset rotation speed for a seventh duration each time during the
drum rotation washing, wherein the fourth preset rotation speed is
greater than the first rotation speed, the second rotation speed, and the
third rotation speed; acquiring an operating state of the motor during the
first beat washing process, the second beat washing process, the third
beat washing process; determining that the motor has stopped rotating,
acquiring the water level of the outer drum; and determining that the
water level is lower than a second water level, controlling a water inlet
valve of the clothing treatment apparatus to open, wherein the second
water level is lower than the first water level

L~ 604

entering a rinsing stage after the main washing stage is completed,
wherein the rinsing stage includes at least one drum rotation washing;
during the drum rotation washing of the rinsing stage, controlling the
motor to rotate at a fifth preset rotation speed, wherein the fifth preset
rotation speed is greater than the first rotation speed, the second rotation
speed, and the third rotation speed, and is less than the fourth preset |~ _ 606
rotation speed; during the rinse washing process, acquiring an operating
state of the motor; determining that the motor has stopped rotating,
acquiring the water level of the outer drum; and determining that the
water level is lower than a second water level, controlling a water inlet
valve to open, wherein the second water level is lower than the first
water level

END

Figure 6
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24




EP 3 951 041 A1
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Figure 10
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v
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Figure 11

water inflow + softener addition
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revolutions per minute, duration 2
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v
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Figure 12
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