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(67) A washing control method and device for a
washing apparatus, an apparatus and a storage medium
is provided. The method includes: acquiring (101) atleast
one rotation velocity fluctuation value in a process of in-
creasing a rotation velocity of an inner tub of the washing
apparatus to afirst set rotation velocity; determining (102)
that the at least one rotation velocity fluctuation value is

less than a corresponding rotation velocity fluctuation
threshold, and acquiring an amount of eccentricity cor-
responding to the first set rotation velocity; determining
(103) that the amount of eccentricity is less than a first
eccentricity threshold, and controlling the washing appa-
ratus to be switched to a first washing mode.
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of
laundry washing, and more particularly to a washing con-
trol method and device for a washing apparatus, an ap-
paratus, and a storage medium.

BACKGROUND

[0002] In the related art, the drum washing machine
uses the lifting ribs provided on the inner tub to lift up the
laundry from the bottom of the tub through the rotation
of the inner tub. Under the action of gravity, the laundry
falls from a high location to achieve beating washing, so
as to clean the laundry. In this washing mode of beating
washing, the rotation velocity of the inner tub is generally
about 50 rpm. With the advancement of the washing ma-
chine control technology, some washing machine prod-
ucts have begun to increase the rotation velocity.
Through the high-speed rotation of the inner tub, the laun-
dry is clung to the wall of the inner tub and rotates with
the rotation of the inner tub, thereby driving the laundry
to be squeezed and flushed in the inner tub, to achieve
high-speed rotary tub washing and improve the washing
cleaning effect of the washing machine. In this washing
mode of the high-speed rotary tub washing, the rotation
velocity of the inner tub can reach 200 rpm or even higher.
In high-speed rotary tub washing, if the center of gravity
of the laundry is unstable, the phenomenon of large vi-
bration or even displacement of the washing machine is
prone to occur, which, on the one hand, affects the effect
of the washing machine, and on the other hand, may also
cause the falling off of the pipe, leak water, and even
personal injury.

SUMMARY

[0003] In view of this, the embodiments of the present
application provide a washing control method and device
for a washing apparatus, an apparatus, and a storage
medium, aiming to improve the phenomenon of vibration
and displacement of the washing apparatus in the wash-
ing process.

[0004] The technical solutions of the embodiments of
the present application are implemented as follows.
[0005] The embodiments of the present application
provide a washing control method for a washing appa-
ratus, including:

it is determined that the washing apparatus needs
to be switched to a first washing mode, and at least
one rotation velocity fluctuation value in a process
of increasing a rotation velocity of an inner tub of the
washing apparatus to a first set rotation velocity is
acquired;
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itis determined that the at least one rotation velocity
fluctuation value is less than a corresponding rota-
tion velocity fluctuation threshold, and an amount of
eccentricity corresponding to the first set rotation ve-
locity is acquired;

itis determined that the amount of eccentricity is less
than a first eccentricity threshold, and the washing
apparatus is controlled to be switched to the first
washing mode;

wherein the first set rotation velocity is greater than
a critical rotation velocity at which laundry is tightly
clung to an inner wall of the inner tub and rotates
with a rotation of the inner tub; in the first washing
mode, the inner tub of the washing apparatus is con-
trolled to operate at a second set rotation velocity,
which is greater than the first set rotation velocity,
so that the laundry rotates with the rotation of the
inner tub.

[0006] The embodiments of the present application al-
so provide a washing control device of a washing appa-
ratus, including:

a first acquiring module configured to determine that
the washing apparatus needs to be switched to a
first washing mode, and to acquire at least one ro-
tation velocity fluctuation value in a process of in-
creasing a rotation velocity of an inner tub of the
washing apparatus to a first set rotation velocity;

a second acquiring module configured to determine
that the atleast one rotation velocity fluctuation value
is less than a corresponding rotation velocity fluctu-
ation threshold, and to acquire an amount of eccen-
tricity corresponding to the first set rotation velocity;

an operating module configured to determine that
the amount of eccentricity is less than a first eccen-
tricity threshold, and to control the washing appara-
tus to be switched to the first washing mode;

wherein the first set rotation velocity is greater than
a critical rotation velocity at which laundry is tightly
clung to an inner wall of the inner tub and rotates
with a rotation of the inner tub; in the first washing
mode, the inner tub of the washing apparatus is con-
trolled to operate at a second set rotation velocity,
which is greater than the first set rotation velocity,
so that the laundry rotates with the rotation of the
inner tub.

[0007] Theembodiments ofthe presentapplication fur-
ther provide a washing apparatus, including a processor
and a memory configured to store computer programs
executable on the processor, wherein the processor is
configured to perform steps of the method of any one of
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the embodiments of the present application when exe-
cuting the computer programs.

[0008] Theembodiments ofthe presentapplication fur-
ther provide a storage medium having stored thereon
computer programs that, when executed by a processor,
performs steps of the method of any one of the embod-
iments of the present application.

[0009] According to the technical solutions provided
by the embodiments of the present application, at least
one rotation velocity fluctuation value in a process of in-
creasing a rotation velocity of an inner tub of the washing
apparatus to a first set rotation velocity is acquired; it is
determined that the at least one rotation velocity fluctu-
ation value is less than a corresponding rotation velocity
fluctuation threshold, and an amount of eccentricity cor-
responding to the first set rotation velocity is acquired; it
is determined that the amount of eccentricity is less than
a first eccentricity threshold, and the washing apparatus
is controlled to be switched to a first washing mode. The
technical solutions provided by the embodiments of the
present application may avoid the phenomenon of vibra-
tion and displacement of the washing apparatus in the
first washing mode by judging the at least one rotation
velocity fluctuation value in a process of increasing the
rotation velocity to the first set rotation velocity as well
as the amount of eccentricity corresponding to the first
set rotation velocity, before switching the washing appa-
ratus to the first washing mode (i.e. the washing mode
of high-speed rotary tub washing). Therefore, it is possi-
ble to ensure effectively that the washing apparatus is
switched to the first washing mode on the premise that
the washing apparatus operates reliably and stably,
thereby improving the washing efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1is a schematic flow chart of a washing control
method for a washing apparatus of embodiments of
the present application.

FIG. 2 is a schematic flow chart of a method for con-
trolling, in a high-speed washing stage, of a washing
apparatus of embodiments of the present applica-
tion.

FIG. 3 is a schematic diagram of the rotation velocity
distribution of a washing apparatus of embodiments
of the present application.

FIG. 4 is a schematic diagram of a washing control
device of a washing apparatus of embodiments of
the present application.

FIG. 5 is a schematic diagram of a washing appara-
tus of embodiments of the present application.
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DETAILED DESCRIPTION

[0011] Hereinafter, the present application will be fur-
ther described in detail in combination with the accom-
panying drawings and embodiments.

[0012] Unless defined otherwise, all technical and sci-
entificterms used herein have the same meaning as com-
monly understood by those skilled in the art to which the
present application belongs. The terminology used in the
description of the present application herein is for the
purpose of describing particular embodiments only and
is not intended to limit the present application.

[0013] The embodiments of the present application
provide a washing control method for a washing appa-
ratus. The washing apparatus may be a washing ma-
chine or a washing and drying machine. For example,
the washing apparatus may be a drum type washing ma-
chine or a pulsator type washing machine. As shown in
FIG.1, the method includes:

[0014] In step 101, at least one rotation velocity fluc-
tuation value in a process of increasing a rotation velocity
of an inner tub of the washing apparatus to a first set
rotation velocity is acquired.

[0015] The first set rotation velocity is greater than a
critical rotation velocity at which laundry is tightly clung
to an inner wall of the inner tub and rotates with a rotation
of the inner tub. In the first washing mode, the inner tub
of the washing apparatus is controlled to operate at a
second set rotation velocity. The second set rotation ve-
locity is greater than the first set rotation velocity, so that
the laundry rotates with the rotation of the inner tub, to
achieve high-speed washing.

[0016] Inpractical applications, the washing apparatus
often works in a second washing mode (also known as
a beating washing mode). The second washing mode
refers to a mode in which the inner tub of the washing
apparatus is controlled to operate at a fourth set rotation
velocity, which is less than the critical rotation velocity.
At this time, the rotation velocity of the inner tub is gen-
erally about 50 rpm. Since the laundry is not tightly clung
to the inner wall of the inner tub, it may be necessary to
use the lifting ribs provided on the inner tub to lift up the
laundry from the bottom of the inner tub. Under the action
of gravity, the laundry falls from a high location to achieve
beating washing. The washing efficiency is limited by the
rotation velocity of the inner tub. In order to improve the
washing efficiency, in the related art, the washing appa-
ratus is often controlled to operate alternately in the first
washing mode and in the second washing mode. For
example, the corresponding operating period for the first
washing mode and the second washing mode may be
set by programs, so as to achieve the alternate operation
of the washing modes.

[0017] In the embodiments of the present application,
when it is determined that the washing apparatus needs
to be switched to the first washing mode, the washing
apparatus may acquire at least one rotation velocity fluc-
tuation value in a process of increasing a rotation velocity
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of aninner tub to a first set rotation velocity. The washing
apparatus may determine whether the washing appara-
tus needs to be switched to the first washing mode ac-
cording to whether the operating period corresponding
to the second washing mode ends. If the operating period
for the second washing mode ends, it is determined that
the washing apparatus needs to be switched to the first
washing mode. At this time, the washing apparatus con-
trols the inner tub to be accelerated, and acquires at least
one rotation velocity fluctuation value in a process of in-
creasing the rotation velocity of the inner tub of the wash-
ing apparatus to the first set rotation velocity.

[0018] Here, the washing apparatus may determine
the rotation velocity fluctuation value by collecting a cur-
rent signal and/or a voltage signal for reflecting the rota-
tion velocity fluctuation of the motor.

[0019] Inpractical applications, the washing apparatus
controls the rotation velocity of the inner tub to be in-
creased to the first set rotation velocity, and at least one
rotation velocity increasing stage may be set. For exam-
ple, the rotation velocity of the inner tub is firstly controlled
to be increased to a third set rotation velocity, and is
maintained at the third set rotation velocity for a certain
period of time, and the rotation velocity is then controlled
to be increased from the third set rotation velocity to the
first set rotation velocity. The third set rotation velocity is
less than the first set rotation velocity. The rotation ve-
locity fluctuation value may be the rotation velocity fluc-
tuation value in the rotation velocity increasing process,
or the rotation velocity fluctuation value in the rotation
velocity maintaining stage.

[0020] Instep 102, itis determined that the at leastone
rotation velocity fluctuation value is less than a corre-
sponding rotation velocity fluctuation threshold, and an
amount of eccentricity corresponding to the first set ro-
tation velocity is acquired.

[0021] In an example, the washing apparatus firstly
controls the rotation velocity of the inner tub to be in-
creased to the third set rotation velocity, and to be main-
tained at the third set rotation velocity for a certain period
of time, and then controls the rotation velocity to be in-
creased from the third set rotation velocity to the first set
rotation velocity.

[0022] Accordingly, the operation that at least one ro-
tation velocity fluctuation value in the process of increas-
ing the rotation velocity of the inner tub of the washing
apparatus to the first set rotation velocity is acquired in-
cludes:

a first rotation velocity fluctuation value in an accel-
eration process of increasing the rotation velocity of
the inner tub of the washing apparatus to a third set
rotation velocity is acquired, wherein the third set
rotation velocity is greater than the critical rotation
velocity and less than the first set rotation velocity;

a second rotation velocity fluctuation value in a stage
of maintaining the rotation velocity of the inner tub
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of the washing apparatus at the third set rotation ve-
locity is acquired;

a third rotation velocity fluctuation value in an accel-
eration process of increasing the rotation velocity of
the inner tub of the washing apparatus from the third
set rotation velocity to the first set rotation velocity
is acquired;

a fourth rotation velocity fluctuation value in a stage
of maintaining the rotation velocity of the inner tub
of the washing apparatus at the first set rotation ve-
locity is acquired.

[0023] The operation that it is determined that the at
least one rotation velocity fluctuation value is less than
the corresponding rotation velocity fluctuation threshold
may include:

it is determined that the first rotation velocity fluctuation
value is less than the first rotation velocity fluctuation
threshold; the second rotation velocity fluctuation value
is less than the second rotation velocity fluctuation
threshold; the third rotation velocity fluctuation value is
less than the third rotation velocity fluctuation threshold;
and the fourth rotation velocity fluctuation value is less
than the fourth rotation velocity fluctuation threshold.
[0024] Here, the first rotation velocity fluctuation
threshold, the second rotation velocity fluctuation thresh-
old, the third rotation velocity fluctuation threshold and
the fourth rotation velocity fluctuation threshold may be
determined based on experiments.

[0025] In practical applications, it is possible to select
whether the rotation velocity fluctuation value in the in-
creasing process corresponding to each rotation velocity
increasing stage and the rotation velocity fluctuation val-
ue in the rotation velocity maintaining stage are acquired
according to the needs. For example, the operation of
acquiring the aforementioned third rotation velocity fluc-
tuation value may be omitted, and the process of judging
based on the comparison between the third rotation ve-
locity fluctuation value and the third rotation velocity fluc-
tuation threshold is omitted accordingl y.

[0026] Inpractical applications, the process of increas-
ing the rotation velocity of the inner tub of the washing
apparatus to the first set rotation velocity may include
one, two or even more rotation velocity increasing stages.
The specific number of times of rotation velocity increas-
ing stages may be setaccording to the capacity and struc-
tural strength of the washing apparatus, which is not spe-
cifically limited in the embodiments of the present appli-
cation. It can be appreciated that the more the number
of times of rotation velocity increasing stages, the more
rotation velocity fluctuation values can be acquire, and
the higher the reliability of control is, but the complexity
of control also increases.

[0027] Insome embodiments, itis determined thatone
of the at least one rotation velocity fluctuation value is
greater than or equal to the corresponding rotation ve-
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locity fluctuation threshold, the inner tub is controlled to
stop rotating, and the operation of acquiring the at least
one rotation velocity fluctuation value in the process of
increasing the rotation velocity of the inner tub of the
washing apparatus to the first set rotation velocity is re-
turned, so as to continue trying to be switched to the first
washing mode.

[0028] For example, the first rotation velocity fluctua-
tion value in an acceleration process of increasing the
rotation velocity of the inner tub of the washing apparatus
to a third set rotation velocity is acquired. Itis determined
that the first rotation velocity fluctuation value is greater
than or equal to the first rotation velocity fluctuation
threshold. The rotation velocity of the inner tub is then
controlled to be returned to zero, and re-controlled to be
increased. The first rotation velocity fluctuation value in
an acceleration process of increasing the rotation velocity
to the third set rotation velocity is acquired, so as to con-
tinue trying to be switched to the first washing mode.
[0029] In some embodiments, after controlling the in-
ner tub to stop rotating and/or before returning to the
operation of acquiring the at least one rotation velocity
fluctuation value in the process of increasing the rotation
velocity of the inner tub of the washing apparatus to the
first set rotation velocity, the method further includes:
the washing apparatus is controlled to disperse the laun-
dry.

[0030] Here, the inner tub of the washing apparatus
may be controlled to rotate in forward and reverse direc-
tions with a set number of rotations, so as to disperse
the laundry in the inner tub. Then, the operation of ac-
quiring the at least one rotation velocity fluctuation value
in the process of increasing the rotation velocity of the
inner tub of the washing apparatus to the first set rotation
velocity is returned, so as to continue trying to be
switched to the first washing mode. In this way, the suc-
cess probability of switching the washing apparatus to
the first washing mode may be increased.

[0031] In some embodiments, the method further in-
cludes:

the number of times of controlling the inner tub to
stop rotating is counted;

it is determined that the counted number reaches a
set value, and the washing apparatus is controlled
to skip switching to the first washing mode.

[0032] In an example, the number of times of control-
ling the inner tub to stop rotating may be counted by a
counter. If the number of times reaches to the set value
n (n is positive integer), the operation of trying to be
switched to the first washing mode will be abandoned,
that is, the corresponding first washing mode in the pro-
gram will be skipped, and the subsequent second wash-
ing mode will be performed. In practical application, the
washing apparatus may also return to step 101 when it
is determined that the washing apparatus needs to be
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switched to the first washing mode in the subsequent
operation process.

[0033] In this way, the washing apparatus may avoid
trying to be switched to the first washing mode in several
times, which results in an excessively long operating pe-
riod.

[0034] In step 103, it is determined that the amount of
eccentricity is less than a first eccentricity threshold, and
the washing apparatus is controlled to be switched to a
first washing mode.

[0035] Here, it is controlled whether the washing ap-
paratus is switched to the first washing mode based on
the comparison result between the amount of eccentricity
of the washing apparatus at the first set rotation velocity
and the first eccentricity threshold. Here, the first eccen-
tricity threshold may be determined based on experi-
ments.

[0036] The embodiments of the present application
may avoid the phenomenon of vibration and displace-
ment of the washing apparatus in the first washing mode
by judging the at least one rotation velocity fluctuation
value in a process of increasing the rotation velocity to
the first set rotation velocity as well as the amount of
eccentricity corresponding to the first setrotation velocity,
before switching the washing apparatus to the first wash-
ing mode. Therefore, it is possible to ensure effectively
that the washing apparatus is switched to the first wash-
ing mode on the premise that the washing apparatus op-
eratesreliably and stably, thereby improving the washing
efficiency.

[0037] In some embodiments, the second set rotation
velocity includes at least two rotation velocities greater
than the first set rotation velocity. The operation that the
washing apparatus is controlled to be switched to the first
washing mode includes:

a corresponding rotation velocity of the washing ap-
paratus is determined based on the amount of ec-
centricity;

the washing apparatus is controlled to operate at the
corresponding rotation velocity.

[0038] Here, in the first washing mode, levels corre-
sponding to different rotation velocities may be set, and
each level has a preset eccentricity threshold interval.
The washing apparatus may, determine the eccentricity
threshold interval into which the amount of eccentricity
is fallen, based on the acquired amount of eccentricity,
and determine the operating rotation velocity of the wash-
ing apparatus in the first washing mode according to the
level corresponding to the eccentricity threshold interval.
[0039] Here, in the first washing mode, there may be
two or more levels of rotation velocity to finely control the
washing apparatus to operate at the corresponding level
of rotation velocity, so as to effectively reduce the phe-
nomenon of vibration and displacement in the washing
process and improve washing efficiency.
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[0040]
cludes:
it is determined that the washing apparatus operates for
a set period in the first washing mode, and the washing
apparatus is controlled to be switched to a second wash-
ing mode.

[0041] In the second washing mode, the inner tub is
controlled to operate at a fourth set rotation velocity,
which is less than the critical rotation velocity.

[0042] Inthis way, the washing apparatus may operate
alternately in the first washing mode and in the second
washing mode, until the washing period of the washing
apparatus is reached.

[0043] In some embodiments, the method further in-
cludes:

it is determined that the washing period of the washing
apparatus is reached, and the washing apparatus is con-
trolled for rinsing and spinning.

[0044] Here, the washing period of the washing appa-
ratus may be set by the user or determined according to
the weight of the laundry or adopt a default period. When
it is determined that the washing period of the washing
apparatus is reached, the washing apparatus is control-
led to perform subsequent rinsing and spinning, until the
operation of washing apparatus ends.

[0045] The presentapplication will be further described
in detail in combination with embodiments.

[0046] In the embodiments, the washing apparatus is
a drum washing machine. The washing apparatus has a
low-speed beating washing stage and a high-speed
washing stage which operate alternately. The low-speed
beating washing stage is the aforementioned second
washing mode, and the high-speed washing stage allows
the washing apparatus to operate in the aforementioned
first washing mode. The first washing mode includes a
low level and a high level, in which the rotation velocity
corresponding to the low level is lower than the rotation
velocity corresponding to the high level.

[0047] As shown in FIG.2 and FIG.3, in the embodi-
ments, the control method in the high-speed washing
stage includes the following steps.

[0048] In step 201, the rotation velocity of the inner tub
of the washing apparatus is controlled to be increased
to the rotation velocity r1 (i.e. the aforementioned third
set rotation velocity), and the rotation velocity fluctuation
value w1 in the increasing process is acquired.

[0049] Here, when the washing apparatus determines
that the operating period in the current second washing
mode ends, the rotation velocity of the inner tub of the
washing apparatus is controlled to be increased to the
rotation velocity r1, and the rotation velocity fluctuation
value w1 in the process of increasing the rotation velocity
to the rotation velocity r1 is acquired (i.e. the detection
of the first rotation velocity fluctuation in FIG.3). The ro-
tation velocity r1 is greater than the critical rotation ve-
locity. For example, the rotation velocity r1 may be 80
rpm (rpm/min).

[0050] In step 202, it is judged whether the rotation

In some embodiments, the method further in-
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velocity fluctuation value w1 is less than the rotation ve-
locity fluctuation threshold y1. If the rotation velocity fluc-
tuation value w1 is less than the rotation velocity fluctu-
ation threshold y1, step 203 is performed; if the rotation
velocity fluctuation value w1 is not less than the rotation
velocity fluctuation threshold y1, step 204 is performed.
[0051] If the rotation velocity fluctuation value w1 is
less than the rotation velocity fluctuation threshold y1,
step 203 is performed; if the rotation velocity fluctuation
value w1 is greater than or equal to the rotation velocity
fluctuation threshold y1, it is indicated that the washing
apparatus does not meet the condition for continuing to
increase the rotation velocity, and step 204 is performed.
[0052] In step 203, the rotation velocity fluctuation val-
ue w2 in a stage of maintaining the rotation velocity of
the inner tub at the rotation velocity r1 is acquired.
[0053] The washing apparatus acquires the rotation
velocity fluctuation value w2 in the process of maintaining
the rotation velocity of the inner tub at the rotation velocity
r1 for the first set period t1 (i.e. the detection of the second
rotation velocity fluctuation in FIG.3). Here, the first set
period t1 may be set reasonably according to the rotation
velocity r1.

[0054] Instep 204, the rotation velocity of the inner tub
is controlled to be returned to zero, the laundry is dis-
persed and organized, and step 201 is returned.

[0055] The washing apparatus controls the inner tub
to stop rotating, and controls the inner tub to rotate in
forward and reverse directions with a set number of ro-
tations, so as to disperse the laundry in the inner tub.
Then, step 201 is returned to retry to be switched to the
first washing mode.

[0056] In some embodiments, before returning to step
201, step 204 further includes the operation of counting
the corresponding number of times that the rotation ve-
locity is returned to zero and the laundry is dispersed and
organized. If the number of times reaches the set maxi-
mum threshold n, the corresponding first washing mode
in the washing process is skipped, and the subsequent
second washing mode is performed.

[0057] In step 205, it is judged whether the rotation
velocity fluctuation value w2 is less than the second ro-
tation velocity fluctuation threshold y2.If the rotation ve-
locity fluctuation value w2 is less than the second rotation
velocity fluctuation threshold y2, step 206 is performed;
if the rotation velocity fluctuation value w2 is not less than
the second rotation velocity fluctuation threshold y2, step
204 is returned.

[0058] Instep 206, the rotation velocity of the inner tub
is controlled to be increased from the rotation velocity r1
to the rotation velocity r2 (i.e. the aforementioned first set
rotation velocity).

[0059] Here, therotation velocity of the innertub is con-
trolled to continue to be increased to the rotation velocity
r2. For example, r2 may be 95 rpm.

[0060] In step 207, the rotation velocity fluctuation val-
ue w3 in a stage of maintaining the rotation velocity of
the inner tub at the rotation velocity r2 is acquired.
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[0061] The washing apparatus acquires the rotation
velocity fluctuation value w3 in the process of maintaining
the rotation velocity of the inner tub at the rotation velocity
r2 for a second set period t2 (i.e. the detection of the third
rotation velocity fluctuation in FIG.3). Here, the second
set period t2 may be set reasonably according to the
rotation velocity r2.

[0062] In step 208, it is judged whether the rotation
velocity fluctuation value w3 is less than the third rotation
velocity fluctuation threshold y3. If the rotation velocity
fluctuation value w3 is less than the third rotation velocity
fluctuation threshold y3, step 209 is performed; if the ro-
tation velocity fluctuation value w3 is not less than the
third rotation velocity fluctuation threshold y3, step 204
is returned.

[0063] In step 209, the amount of eccentricity in the
stage of maintaining the rotation velocity of the inner tub
at the rotation velocity r2 is acquired.

[0064] After maintaining the washing apparatus at the
rotation velocity r2 for the second set period t2, itis main-
tained for a third set period t3 to acquire the amount of
eccentricity of the inner tub during the third set period t3
(i.e. the detection of the amount of eccentricity in FIG.3).
Here, the third set period t3 may be set reasonably ac-
cording to the rotation velocity r2.

[0065] In Step 210, itis judged whether the amount of
eccentricity is less than the first eccentricity threshold. If
the amount of eccentricity is less than the first eccentricity
threshold, step 211 is performed; if the amount of eccen-
tricity is not less than the first eccentricity threshold, step
204 is returned.

[0066] Here, if the amount of eccentricity is greater
than or equal to the first eccentricity threshold L1, it is
indicated that the amount of eccentricity of the washing
apparatus does not meet the condition for switching to
the first washing mode, and step 204 is returned. If the
amount of eccentricity is less than the first eccentricity
threshold LI, it may be necessary to select the low level
or the high level in the first washing mode according to
the amount of eccentricity, so as to determine the appro-
priate rotation velocity at which the washing apparatus
operates.

[0067] In step 211, the rotation velocity of the washing
apparatus in the first washing mode is determined based
on the amount of eccentricity.

[0068] Here, if the amount of eccentricity is greater
than or equal to the second eccentricity threshold L2 and
less than the first eccentricity threshold L1, the washing
apparatus is controlled to operate at the rotation velocity
(for example, 150 rpm) with the low level. If the amount
of eccentricity is less than the second eccentricity thresh-
old L2, the washing apparatus is controlled to operate at
the rotation velocity (for example, 200 rpm) with the high
level. Herein, L2 is less than L1.

[0069] In practical application, when the operating pe-
riod of the washing apparatus during high-speed washing
reaches to the set period, it is switched to the second
washing mode. After the washing apparatus operates in
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the second washing mode for a corresponding period,
the aforementioned control method in the high-speed
washing stage is then performed. The cycle is repeated
until the washing period of the washing apparatus ends,
and then the subsequent rinsing and spinning are per-
formed to complete the washing process.

[0070] The washing control method of the embodi-
ments may avoid the phenomenon of vibration and dis-
placement of the washing apparatus in the high-speed
washing by judging the at least one rotation velocity fluc-
tuation value in a process of increasing the rotation ve-
locity to the first set rotation velocity as well as the amount
of eccentricity corresponding to the first set rotation ve-
locity, before the washing apparatus enters the high-
speed washing (i.e. the first washing mode). The appro-
priate rotation velocity level is selected based on the
amount of eccentricity, so that it is possible to reduce
effectively the phenomenon of vibration and displace-
ment during washing and improve the washing and
cleaning effect.

[0071] Inordertoimplement the method of the embod-
iments of the present application, the embodiments of
the present application further provide a washing control
device of a washing apparatus. The washing control de-
vice of the washing apparatus corresponds to the afore-
mentioned washing control method for the washing ap-
paratus. The steps in the embodiments of aforemen-
tioned washing control method of the washing apparatus
are fully applicable to the embodiments of the washing
control device of the washing apparatus.

[0072] As shown in FIG.4, the washing control device
of the washing apparatus includes a first acquiring mod-
ule 401, a second acquiring module 402 and an operating
module 403. Herein, the first acquiring module 401 is
configured to determine that the washing apparatus
needs to be switched to the first washing mode, and to
acquire at least one rotation velocity fluctuation value in
a process of increasing a rotation velocity of an inner tub
of the washing apparatus to a first set rotation velocity.
The second acquiring module 402 is configured to deter-
mine that the at least one rotation velocity fluctuation val-
ue is less than a corresponding rotation velocity fluctua-
tion threshold, and to acquire an amount of eccentricity
corresponding to the first set rotation velocity. The oper-
ating module 403 is configured to determine that the
amount of eccentricity is less than a first eccentricity
threshold, and to control the washing apparatus to be
switched to a first washing mode.

[0073] Herein, the first set rotation velocity is greater
than a critical rotation velocity at which laundry is tightly
clung to an inner wall of the inner tub and rotates with a
rotation of the inner tub. In the first washing mode, the
inner tub of the washing apparatus is controlled to oper-
ate at a second set rotation velocity, which is greater than
the first set rotation velocity, so that the laundry rotates
with the rotation of the inner tub.

[0074] In some embodiments, the first acquiring mod-
ule 401 is specifically configured to perform at least one
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of the following operations:

a first rotation velocity fluctuation value in an accel-
eration process of increasing the rotation velocity of
the inner tub of the washing apparatus to a third set
rotation velocity is acquired, wherein the third set
rotation velocity is greater than the critical rotation
velocity and less than the first set rotation velocity;

a second rotation velocity fluctuation value in a stage
of maintaining the rotation velocity of the inner tub
of the washing apparatus at the third set rotation ve-
locity is acquired;

a third rotation velocity fluctuation value in an accel-
eration process of increasing the rotation velocity of
the inner tub of the washing apparatus from the third
set rotation velocity to the first set rotation velocity
is acquired;

a fourth rotation velocity fluctuation value in a stage
of maintaining the rotation velocity of the inner tub
of the washing apparatus at the first set rotation ve-
locity is acquired.

[0075] In some embodiments, the operating module
403 is further configured to perform the following opera-
tion:

it is determined that one of the at least one rotation ve-
locity fluctuation value is greater than or equal to the cor-
responding rotation velocity fluctuation threshold, the in-
ner tub is controlled to stop rotating, and the operation
of acquiring the at least one rotation velocity fluctuation
value in the process of increasing the rotation velocity of
the inner tub of the washing apparatus to the first set
rotation velocity is returned, to continue trying to be
switched to the first washing mode.

[0076] In some embodiments, the operating module
403 is further configured to perform the following opera-
tions:

the number of times of controlling the inner tub to
stop rotating is counted;

it is determined that the counted number reaches a
set value, and the washing apparatus is controlled
to skip switching to the first washing mode.

[0077] In some embodiments, the operating module
403 is further configured to control the washing apparatus
to disperse the laundry, after controlling the inner tub to
stop rotating and/or before returning to the operation of
acquiring the at least one rotation velocity fluctuation val-
ue in the process of increasing the rotation velocity of the
inner tub of the washing apparatus to the first set rotation
velocity.

[0078] In some embodiments, the second set rotation
velocity includes at least two rotation velocities greater
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than the first set rotation velocity, and the operating mod-
ule 403 is further configured to perform the following op-
erations:

a corresponding rotation velocity of the washing ap-
paratus is determined based on the amount of ec-
centricity;

the washing apparatus is controlled to operate at the
corresponding rotation velocity.

[0079] In some embodiments, the operating module
403 is further configured to perform the following opera-
tion:

it is determined that the washing apparatus operates for
a set period in the first washing mode, and the washing
apparatus is controlled to be switched to a second wash-
ing mode.

[0080] Here, in the second washing mode, the inner
tubis controlled to operate at a fourth setrotation velocity,
which is less than the critical rotation velocity.

[0081] In practical application, the first acquiring mod-
ule 401, the second acquiring module 402 and the oper-
ating module 403 may be implemented by a processor
in the washing control device of the washing apparatus.
Of course, the processor needs to execute computer pro-
grams in the memory to realize its functions.

[0082] It should be noted that, when the washing con-
trol device of the washing apparatus provided in the
above embodiments performs the washing control of the
washing apparatus, only the division of the aforemen-
tioned program modules is used as an example. In prac-
tical applications, the above processing distribution may
be completed by different program modules as required,
that is, the internal structure of the device is divided into
different program modules to complete all or part of the
processing described above. In addition, the washing
control device of the washing apparatus provided in the
above embodiments and the embodiments of the wash-
ing control method of the washing apparatus belong to
the same concept, and their specific implementation
process is detailed in the embodiments of the method,
the description of which is not repeated here.

[0083] Based on the hardware implementation of the
aforementioned program modules, and in order to imple-
ment the method in the embodiments of the present ap-
plication, the embodiments of the present application fur-
ther provide a washing apparatus. FIG.5 only shows an
exemplary structure of the washing apparatus rather than
the entire structure of the washing apparatus, and a part
of structure or all the structure shown in FIG.5 may be
implemented as required.

[0084] As shown in FIG.5, the washing apparatus 500
provided in the embodiments of the present application
includes at least one processor 501, a memory 502 and
a user interface 504. The various components in the
washing apparatus 500 are coupled together through a
bus system 503. It can be appreciated that the bus sys-
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tem 503 is configured to implement the connection and
communication between these components. In addition
to a data bus, the bus system 503 also includes a power
bus, a control bus and a status signal bus. However, for
the sake of clarity, the various busses are illustrated as
the bus system 503 in FIG. 5.

[0085] Herein, the user interface 504 may include a
display, a keyboard, a mouse, a trackball, a click wheel,
keys, buttons, a touch panel, a touch screen or the like.
[0086] The memory 502 in the embodiments of the
present application is configured to store various types
of data to allow the operation of the washing apparatus.
The examples of such data include any computer pro-
gram executed on the washing apparatus.

[0087] The washing control method for the washing
apparatus disclosed in the embodiments of the present
application may be applied to the processor 501 or im-
plemented by the processor 501. The processor 501 may
be an integrated circuit chip with signal processing ca-
pability. In the implementation process, the steps of the
washing control method for the washing apparatus may
be completed by the integrated logic circuit of hardware
in the processor 501 or instructions in the form of soft-
ware. The aforementioned processor 501 may be a gen-
eral purpose processor, a Digital Signal Processor
(DSP), or other programmable logic device, discrete gate
or transistor logic devices, discrete hardware compo-
nents and the like. The processor 501 may implement or
perform various methods, steps and logical block dia-
grams disclosed in the embodiments of the present ap-
plication. A general purpose processor may be a micro-
processor or any conventional processor or the like. The
steps of the method disclosed in the embodiments of the
present application can be directly embodied as execu-
tion and completion by a hardware decoding processor,
or by a combination of hardware and software modules
in the decoding processor. The software module may be
included in a storage medium, and the storage medium
is included in the memory 502. The processor 501 reads
the information in the memory 502, and completes the
steps of the washing control method of the washing ap-
paratus provided in the embodiments of the present ap-
plication in combination with the hardware.

[0088] In the exemplary embodiments, the washing
apparatus may be implemented by one or more Applica-
tion Specific Integrated Circuits (ASICs), DSPs, Pro-
grammable Logic Devices (PLDs), Complex Program-
mable Logic Devices (CPLDs), FPGAs, general purpose
processors, controllers, Micro Controller Units (MCUs),
Microprocessors, or other electronic elements, for per-
forming the aforementioned method.

[0089] Itcan be appreciated that, the memory 502 may
be volatile or nonvolatile memory, or may include both
volatile memory and non-volatile memory. Herein, the
non-volatile memory may be a Read Only Memory
(ROM), a Programmable Read-Only Memory (PROM),
an Erasable Programmable Read-Only Memory
(EPROM), an Electrically Erasable Programmable Read-
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Only Memory (EEPROM), a Ferromagnetic Random Ac-
cess Memory (FRAM), a Flash Memory, a magnetic sur-
face storage, an optical disk, or a Compact Disc Read-
Only Memory (CD-ROM); the magnetic surface storage
may be a magnetic disk storage or a magnetic tape stor-
age. The volatile memory may be a Random Access
Memory (RAM), which is used as an external cache. By
way of exemplary but not restrictive description, many
forms of RAM are available, such as Static Random Ac-
cess Memory (SRAM), Synchronous Static Random Ac-
cess Memory (SSRAM), Dynamic Random Access
Memory (DRAM), Synchronous Dynamic Random Ac-
cess Memory (SDRAM), Double Data Rate Synchronous
Dynamic Random Access Memory (DDRSDRAM), En-
hanced Synchronous Dynamic Random Access Memory
(ESDRAM), SyncLink Dynamic Random Access Memo-
ry (SLDRAM), and Direct Rambus Random Access
Memory (DRRAM). The memory described in the em-
bodiments of the present application is intended to in-
clude, but is not limited to, these and any other suitable
types of memory.

[0090] In the exemplary embodiments, the embodi-
ments of the present application further provide a storage
medium, that is, a computer storage medium, which may
specifically be a computer-readable storage medium, for
example a memory 502 storing computer programs. The
computer programs described above may be executed
by the processor 501 of the washing apparatus to com-
plete the steps described in the method of the embodi-
ments of the present application. The computer-readable
storage medium may be amemory such as ROM, PROM,
EPROM, EEPROM, Flash Memory, magnetic surface
storage, optical disk, CD-ROM or the like.

[0091] It should be noted that, the terms "first", "sec-
ond" and the like are used for distinguishing between
similar objects and not necessarily for describing a spe-
cific sequential or chronological order.

[0092] In addition, the technical solutions recorded in
the embodiments of the present application may be com-
bined arbitrarily in case of no conflict.

Claims

1. A washing control method for a washing apparatus,
characterized in that the washing control method
comprises:

acquiring (101) atleast one rotation velocity fluc-
tuation value in a process of increasing a rotation
velocity of an inner tub of the washing apparatus
to a first set rotation velocity;

determining (102) that the at least one rotation
velocity fluctuation value is less than a corre-
sponding rotation velocity fluctuation threshold,
and acquiring an amount of eccentricity corre-
sponding to the first set rotation velocity;
determining (103) thatthe amount of eccentricity
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is less than a first eccentricity threshold, and
controlling the washing apparatus to be
switched to a first washing mode;

wherein the first set rotation velocity is greater
than a critical rotation velocity at which laundry
is tightly clung to an inner wall of the inner tub
and rotates with a rotation of the inner tub; in the
first washing mode, the inner tub of the washing
apparatus is controlled to operate at a second
set rotation velocity, the second set rotation ve-
locity being greater than the first set rotation ve-
locity, so that the laundry rotates with the rotation
of the inner tub.

The method of claim 1, wherein acquiring the at least
one rotation velocity fluctuation value in the process
of increasing the rotation velocity of the inner tub of
the washing apparatus to the first set rotation velocity
comprises at least one of the following:

acquiring (201) afirst rotation velocity fluctuation
value in an acceleration process of increasing
the rotation velocity of the inner tub of the wash-
ing apparatus to a third set rotation velocity, the
third set rotation velocity being greater than the
critical rotation velocity and less than the first set
rotation velocity;

acquiring (203) a second rotation velocity fluc-
tuation value in a stage of maintaining the rota-
tion velocity of the inner tub of the washing ap-
paratus at the third set rotation velocity;
acquiring (206) a third rotation velocity fluctua-
tion value in an acceleration process of increas-
ing the rotation velocity of the inner tub of the
washing apparatus from the third set rotation ve-
locity to the first set rotation velocity;

acquiring (207) a fourth rotation velocity fluctu-
ation value in a stage of maintaining the rotation
velocity of the inner tub of the washing apparatus
at the first set rotation velocity.

The method of claim 1, wherein the method further
comprises:

determining (202, 205, 208) that one of the at least
one rotation velocity fluctuation value is greater than
or equal to the corresponding rotation velocity fluc-
tuation threshold, controlling (204) the inner tub to
stop rotating, and returning to the operation (201) of
acquiring the at least one rotation velocity fluctuation
value in the process of increasing the rotation veloc-
ity of the inner tub of the washing apparatus to the
first set rotation velocity, to continue trying to be
switched to the first washing mode.

The method of claim 3, wherein the method further
comprises:

counting the number of times of controlling the
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inner tub to stop rotating;

determining that the counted number reaches a
setvalue, and controlling the washing apparatus
to skip switching to the first washing mode.

The method of claim 3, wherein after controlling the
inner tub to stop rotating and/or before returning to
the operation of acquiring the at least one rotation
velocity fluctuation value in the process of increasing
the rotation velocity of the inner tub of the washing
apparatus to the first set rotation velocity, the method
further comprises:

controlling the washing apparatus to disperse the
laundry.

The method of claim 1, wherein the second set ro-
tation velocity comprises at least two rotation veloc-
ities greater than the first set rotation velocity, and
controlling (103) the washing apparatus to be
switched to the first washing mode comprises:

determining (211) a corresponding rotation ve-
locity of the washing apparatus based on the
amount of eccentricity;

controlling (211) the washing apparatus to op-
erate at the corresponding rotation velocity.

The method of claim 1 or 6, wherein the method fur-
ther comprises:

determining that the washing apparatus oper-
ates for a set period in the first washing mode,
and controlling the washing apparatus to be
switched to a second washing mode;

wherein in the second washing mode, the inner
tubis controlled to operate at a fourth set rotation
velocity, the fourth set rotation velocity being
less than the critical rotation velocity.

8. A washing control device of a washing apparatus

(500), characterized in that the washing control de-
vice comprises:

a first acquiring module (401) configured to ac-
quire atleast onerotation velocity fluctuation val-
ue in a process of increasing a rotation velocity
of an inner tub of the washing apparatus to a
first set rotation velocity;

a second acquiring module (402) configured to
determine that the at least one rotation velocity
fluctuation value is less than a corresponding
rotation velocity fluctuation threshold, and to ac-
quire an amount of eccentricity corresponding
to the first set rotation velocity;

an operating module (403) configured to deter-
mine that the amount of eccentricity is less than
a first eccentricity threshold, and to control the
washing apparatus to be switched to a first
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washing mode;

wherein the first set rotation velocity is greater
than a critical rotation velocity at which laundry
is tightly clung to an inner wall of the inner tub
and rotates with a rotation of the inner tub; in the
first washing mode, the inner tub of the washing
apparatus is controlled to operate at a second
set rotation velocity, the second set rotation ve-
locity being greater than the first set rotation ve-
locity, so that the laundry rotates with the rotation
of the inner tub.

A washing apparatus (500), characterized by com-
prising a processor (501) and a memory (502) con-
figured to store computer programs executable on
the processor, wherein

the processor (501) is configured to perform steps
of the method of any one of claims 1 to 7 when ex-
ecuting the computer programs.

A storage medium (502) having stored thereon com-
puter programs that when executed by a processor
(501), performs steps of the method of any one of
claims 1to 7.
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Determining that the at least one rotation velocity
fluctuation value is less that a corresponding
rotation velocity fluctuation threshold, and
acquiring an amount of eccentricity corresponding
to the first set rotation velocity

~— 102

y

Determining that the amount of eccentricity is
less than a first eccentricity threshold, and
controlling the washing apparatus to be
switched to a first washing mode

~— 103

FIG. 1

12



EP 3 892 768 A1

Controlling the rotation velocity of the inner tub of the washing ~— 201

apparatus to be increased to the rotation velocity r1, and acquiring
the rotation velocity fluctuation value w1 in the increasing process

202

204

It is judged whether the
rotation velocity fluctuation value w1 is less that the rotation
velocity fluctuation threshold y1

Controlling the rotation
No | velocity of the inner tub
to be returned to zero,
dispersing the laundry

Acquiring the rotation velocity fluctuation value w2 in a stage ~203
of maintaining the rotation velocity of the inner tub at the
rotation velocity r1
205
It is judged whether the No

rotation velocity fluctuation value w2 is less that the second
rotation velocity threshold y2

Controlling the rotation velocity of the inner tub to be increased from 206

the rotation velocity r1 to the rotation velocity r2

I

Acquiring the rotation velocity fluctuation value w3 in a stage ~207
of maintaining the rotation velocity of the inner tub at the
rotation velocity r2

208

Itis judged

whether the rotation velocity fluctuation value No

w3 is less that the third rotation velocity fluctuation
threshold y3

Acquiring the amount of eccentricity in a stage of maintaining the ~—209
rotation velocity of the inner tub at the rotation velocity r2
210
Itis judged whether No

the amount of eccentricity is less than the first
eccentricity threshold

Determining the rotation velocity of the washing apparatus in the first [~277
washing mode based on the amount of eccentricity

13

FIG. 2




EP 3 892 768 A1

|

AoLusn09e Jo  uonenionp AJd0j9A  uonenionyy ALS0joA
Junowe ayj Jo UOREJOJ PJI} BY}  UOREJOI puodas ayy  UORENION|) Ajoojen

uonoslep ay | jouondsiep 8yl Jo uonodajep Ay uonejos sy ayy
40 U0IIBI9P By L

(s) st

0cy 001 08¢ 09¢ ove 0ce 00¢ 08¢ 09¢ )74
[\ ] \ 1 Z
,om =
Buiysem paads-ybiH S
. ¥ . mc_mmeoc_ 00l ¢
/ ) o g LI ANO0RA |06 8
Buiseaioul z1 A)100jan co;ﬁe UL uogejosay] &
< € » OON M
) abe)s Bulysem A abe)s Bulysem " obels | osz W
Buneaq peads-moT paads-ybiH Buiysem 008 =

Bunesq
paads-moT

14



500

EP 3 892 768 A1

The washing control device
of the washing apparatus

First acquiring module

b~

Second acquiring module

-

Operating module

— 401

402

— 403

FIG. 4

503

Washing apparatus

Processor  [~—907

502

User interface

~~504

Memory

FIG. 5

15




10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 892 768 A1

Application Number

EP 20 19 7267

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 3 511 462 Al (LG ELECTRONICS INC [KR]) |[1-10 INV.
17 July 2019 (2019-07-17) DO6F33/36
* paragraphs [0047] - [0052] * DO6F33/48
* paragraphs [0057] - [0129] *
* figures 1-4 * ADD.
--- DO6F103/24
X US 2015/059416 Al (NABER CHRISTOPHER NILS |1,8-10 | DO6F103/26
[US] ET AL) 5 March 2015 (2015-03-05) DO6F103/38
* paragraphs [0008] - [0009] * DO6F105/48
* paragraphs [0033] - [0035] *
* paragraphs [0039] - [0055] *
* figures 1-7 *
A US 2001/054204 Al (CIANCIMINO ROSASIO [US]|1-10
ET AL) 27 December 2001 (2001-12-27)
* paragraphs [0005] - [0010] *
* claims 1-19; figures 1-3 *
TECHNICAL FIELDS
SEARCHED (IPC)
DO6F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

11 March 2021 Weinberg, Ekkehard

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

16




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 3 892 768 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 20 19 7267

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-03-2021
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 3511462 Al 17-07-2019  EP 3511462 Al 17-07-2019
KR 20180029333 A 21-03-2018
US 2019264373 Al 29-08-2019
WO 2018048235 Al 15-03-2018

US 2015059416 Al 05-03-2015  NONE

US 2001054204 Al 27-12-2001  BR 0102585 A 05-02-2002
CN 1331410 A 16-01-2002
DE 60110684 T2 27-04-2006
EP 1167611 A2 02-01-2002
US 2001054204 Al 27-12-2001

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



	bibliography
	abstract
	description
	claims
	drawings
	search report

