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(54) CLEANING SYSTEM AND SELF-CLEANING METHOD THEREOF

(57) This disclosure provides a cleaning system and
a self-cleaning method thereof. The method includes:
docking a cleaning device (1) to a base station (50) of
the cleaning system; providing clear water to a roller (2)
of the cleaning device (1) by a clear water storage device;
continuing, in response to detecting that a dirty water
tank (12) of the cleaning device (1) is full of water, to
provide a predetermined amount of clear water to the
roller (2) to make water accumulate in a cleaning groove

(5) of the base station (50); stopping providing water after
continuing to provide the predetermined amount of clear
water; and starting to work, by a water suction device (8)
of the base station (50), to suck dirt into a dirty water
collection device (3) of the base station (50) through a
water suction channel (4), after stopping providing water
for a first threshold period, wherein the roller (2) rotates
in a first direction in above self-cleaning processes.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates in general to a
field of cleaning equipments, and in more particular, to a
cleaning system and a self-cleaning method thereof.

BACKGROUND OF THE INVENTION

[0002] As a kind of intelligent appliances, cleaning sys-
tems such as mobile robots can automatically clean
ground without human operations, providing conven-
ience for modem life. However, for cleaning systems, es-
pecially the robots using roller mopping technology,
cleaning components need to be cleaned after perform-
ing cleaning work.
[0003] To reduce burden of users, some cleaning sys-
tems provide a function that robots perform self-cleaning
after returning to base stations. For example,
CN110115550A discloses a sweeping robot, including a
sweeping module, a clear water tank and a dirty water
tank, wherein: the sweeping module comprises a sweep-
ing section and a cleaning section; the clear water tank
having a clear water outlet; and the dirty water tank hav-
ing a dirty water inlet. When clear water in the clear water
tank enters the cleaning section through a clear water
outlet, the cleaning section can squeeze the sweeping
section to make the resultant dirty water enter the dirty
water tank through a dirty water inlet. The sweeping robot
can realize cleaning of the sweeping module by the co-
operation of the sweeping section and the cleaning sec-
tion. Additionally, when the sweeping module is specifi-
cally disposed, the sweeping section can be positioned
in the robot body of the sweeping robot, while the cleaning
section can be positioned in the charging base of the
sweeping robot, so that the cleaning of the sweeping
module can be realized by the cooperation of the robot
body and the charging base.
[0004] However, the self-cleaning of the above clean-
ing system merely cleans the sweeping section of the
robot, but cannot clean other components of the robot,
such as an accommodating groove for the sweeping sec-
tion, the sweeping section, the dirty water tank, etc.,
which makes them easy to breed bacteria. Thus, these
components require manual maintenance and cleaning
by users, which is very complex. In addition, its self-clean-
ing method is not optimized enough, resulting in limited
cleaning effect, and there is still too much dirt left after
self-cleaning.

SUMMARY OF THE INVENTION

[0005] The present disclosure is provided to introduce
some concepts that will be further described in the fol-
lowing specific embodiments in a simplified form. The
disclosure is not intended to identify key features or es-
sential features of the subject matter required to be pro-

tected, nor is it intended to help determine the scope of
the subject matter required to be protected.
[0006] One of objects of the present disclosure is to
provide a cleaning system and a self-cleaning method
thereof. The method uses a roller rotating with water to
form a water film, and cleans a roller cavity, a water in-
jection port, etc. by the water film. In addition, the process
of self-cleaning steps is optimized so that brush cloth on
the roller is fully wet and effectively cleaned. Thus, the
roller brush, the roller cavity, a scraper strip, a dirty water
tank, etc., are cleaned at the same time when self-clean-
ing is completed. In another aspect, a large power drywet
exhauster of a base station cooperates in sucking dirty
water in the dirty water tank during the self-cleaning proc-
ess, making advantage of a large air volume of the ex-
hauster to carry water to wash the dirty water tank and
the scraper strip. Compared with pumping dirty water by
a vacuum pump through negative pressure, the dirty wa-
ter tank and the scraper strip can be washed cleaner.
[0007] According to an aspect of the present disclo-
sure, a cleaning system is provided, which comprises a
cleaning device and a base station, wherein the cleaning
device comprises: a roller for surface cleaning, the roller
rotating in a first direction; a dirty water tank, positioned
at a rear side of the roller related to a forward direction
of the cleaning device; a clear water tank for providing
clear water to the roller; and a scraper strip, positioned
on one side of the dirty water tank to squeeze the roller
when the roller rotates and guide squeezed water into
the dirty water tank. The base station comprises: a dirty
water collection device connected to the dirty water tank
of the cleaning device through a water suction channel;
a water suction device used to suck dirt in the dirty water
tank into the dirty water collection device through the wa-
ter suction channel; and a cleaning groove for accom-
modating the roller of the cleaning device when the clean-
ing device returns to the base station, wherein a width of
a gap between the roller and a roller bracket wall is ar-
ranged to enable accumulated water in the cleaning
groove to be lifted by the rotation of the roller and form
a water film in the gap, and the scraper strip is disposed
downstream of the first direction with respect to the roller
bracket wall. Due to an appropriate gap arranged be-
tween the roller and the roller bracket wall, the accumu-
lated water in the cleaning groove can be lifted by the
rotation of the roller to form a water film in the gap, so as
to clean the roller cavity, the scraper strip, and the dirty
water tank of the cleaning system while cleaning the roller
by the water film. In addition, the scheme of the present
disclosure has simple structure, low cost, and convenient
installation and adjustment process.
[0008] In one embodiment of the present disclosure,
the water suction device is an exhauster, and the water
suction device can suck dirt in both the cleaning groove
and the dirty water tank into the dirty water collection
device. In this way, the dust collection and dirty water
suction of the base station can share a same set of suc-
tion device, and the suction of the exhauster can be used
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to wash the dirty water tank and the scraper strip while
sucking dirty water.
[0009] In one embodiment of the present disclosure,
the dirty water collection device is provided with a water-
air separation structure, which is used to separate water
and air sucked into the dirty water collection device, so
that separated water remains in the dirty water collection
device, while separated air enters the water suction de-
vice through an air outlet pipe. The water-air separation
structure effectively avoids the problems like the failure
of the water suction device and high noises caused by
sucking dirty water into the water suction device.
[0010] In a further embodiment of the present disclo-
sure, the water-air separation structure is arranged as
follows: a water outlet of the water suction channel and
an air inlet of the air outlet pipe are disposed above a
maximum water storage height of the dirty water collec-
tion device, and a height of the water outlet of the water
suction channel is lower than a height of the air inlet of
the air outlet pipe; and a shielding component is disposed
between the water outlet of the water suction channel
and the air inlet of the air outlet pipe, the shielding com-
ponent is fixed on the upper cover of the dirty water col-
lection device and extends downward. This structure is
easy to manufacture and does not increase the manu-
facturing cost of the cleaning system. Gravity is used to
achieve the effect of dirty water and air separation by
disposing the shielding components.
[0011] According to another aspect of the present dis-
closure, a self-cleaning method for a cleaning system is
provided, wherein the self-cleaning method comprises:
docking a cleaning device to a base station of the clean-
ing system; providing clear water to a roller of the cleaning
device by a clear water storage device; continuing, in
response to detecting that a dirty water tank of the clean-
ing device is full of water, to provide a predetermined
amount of clear water to the roller to make water accu-
mulate in a cleaning groove of the base station; stopping
providing water after continuing to provide the predeter-
mined amount of clear water; and starting to work, by a
water suction device of the base station, to suck dirt into
a dirty water collection device of the base station through
a water suction channel, after stopping providing water
for a first threshold period, wherein the roller rotates in a
first direction in above self-cleaning processes. The pre-
determined amount of clear water, provided after the dirty
water tank is full, forms a water film on the surface of the
roller with the rotation of the roller during the first thresh-
old period, so as to clean the roller cavity, the scraper
strip, and the dirty water tank of the cleaning system while
cleaning the roller by the water film.
[0012] In one embodiment of the present disclosure,
the predetermined amount is determined at least in part
according to a capacity of the cleaning groove and a vol-
ume of a gap between the roller and the roller bracket
wall. In this way, the amount of water in the cleaning
groove and the roller cavity during the self-cleaning proc-
ess can be made appropriate, and the water film required

for washing can be formed.
[0013] In one embodiment of the present disclosure, a
width of the gap between the roller and the roller bracket
wall is determined at least in part according to being able
to make accumulated water in the cleaning groove be
lifted by rotation of the roller and form a water film in the
gap. In this way, an appropriate gap is disposed between
the roller and the roller bracket wall, which can make
water in the cleaning groove be lifted by the rotation of
the roller and form a water film in the gap, so as to clean
the roller cavity, the scraper strip, the dirty water tank,
etc. of the cleaning system while cleaning the roller by
the water film.
[0014] In one embodiment of the present disclosure,
the first threshold period is determined according to
washing effect of the water film on the cleaning groove,
the roller, the roller bracket wall and the scraper strip
used for squeezing the roller, wherein the scraper strip
is positioned downstream of the first direction compared
with the roller bracket wall. The water film can sufficiently
clean the components such as the roller cavity and the
scraper strip by setting this period.
[0015] In one embodiment of the present disclosure,
the water suction device is an exhauster, and sucking
dirt into the dirty water collection device of the base sta-
tion further comprises: sucking, by the exhauster, dirt in
both the cleaning groove and dirty water tank into the
dirty water collection device. In this way, the dust collec-
tion and dirty water suction of the base station can share
a same set of suction device, and the suction of the ex-
hauster can be used to wash the sewage tank and scrap-
er strip while sucking dirty water.
[0016] In one embodiment of the present disclosure,
the self-cleaning method further comprises: stopping
working, by the water suction device, after working for a
second threshold period; detecting, by a dirt sensor dis-
posed in a water suction channel of the base station,
water quality in the water suction channel; and restarting
the self-cleaning processes in response to a water pol-
lution degree detected during operation of the water suc-
tion device exceeding a water quality requirement thresh-
old. In this way, in the case that detected water quality
fails to meet the requirement, the self-cleaning is carried
out again until the water quality meets the requirement,
that is, the entire cleaning system has been cleaned.
[0017] In one embodiment of the present disclosure,
the clear water storage device comprises a clear water
tank disposed in the cleaning device and/or a clear water
bucket disposed in the base station. The clear water tank
and/or the clear water bucket provide clear water for
cleaning. This embodiment adds a different way to pro-
vide clear water, which can be freely selected according
to the actual installation conditions.
[0018] In one embodiment of the present disclosure,
the method further comprises emptying dirt in the dirty
water tank of the cleaning device by the water suction
device of the base station before providing clear water
to the roller of the cleaning device by the clear water
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storage device. In this way, before cleaning, ensure that
the dirty water tank is empty to avoid residual dirt.
[0019] These and other features and advantages will
become apparent by reading the following detailed de-
scription and referring to the associated drawings. It
should be understood that the above general description
and the following detailed description are only illustrative
and do not limit aspects of the required protection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to understand in detail the methods
used for the above features of the present disclosure,
the contents briefly outlined above can be described in
more detail with reference to various embodiments, some
of which are shown in the attached drawings. However,
it should be noted that the attached drawings only show
some typical aspects of the present disclosure, so they
should not be considered as limiting their scope, because
the description may allow other equally effective aspects.

FIG. 1 shows a schematic view of a cleaning system
according to an embodiment of the present disclo-
sure.

FIG. 2 shows a schematic view of docking between
a cleaning device and a base station according to
an embodiment of the present disclosure.

FIG. 3 shows a bottom view of a cleaning device
according to an embodiment of the present disclo-
sure.

FIG. 4 shows a schematic exploded view of a clean-
ing device according to an embodiment of the
present disclosure.

FIG. 5 shows a partial enlarged view of the schematic
exploded view according to FIG. 4.

FIG. 6 shows a schematic exploded view of a base
station according to an embodiment of the present
disclosure.

FIG. 7 shows an external schematic view of a dirty
water collection device according to an embodiment
of the present disclosure.

FIG. 8 shows an internal schematic view of a dirty
water collection device according to an embodiment
of the present disclosure.

FIG. 9 is a flowchart of a self-cleaning method for a
cleaning system according to an embodiment of the
present disclosure.

[0021] Description of Reference Labels:
100 cleaning system; 1 cleaning device; 50 base station;

31 water suction pipe; 4 water suction channel; 3 dirty
water collection device; 2 roller; 5 cleaning groove; 14
clear water tank; 13 scraper strip; 15 water injection port;
16 bracket; 12 dirty water tank; 121 dirty water tank port;
161 bracket wall; 10 dust collection tank; 6 dust bag; 7
dust suction channel; 9 air inlet; 8 water suction device;
32 upper cover; 321 shielding component; 33 air outlet
pipe.

DETAILED DESCRIPTION

[0022] The embodiments of the present disclosure will
be described in more detail below with reference to the
attached drawings. Although some embodiments of the
present disclosure are shown in the attached drawings,
it should be understood that the present disclosure can
be realized in various forms and should not be interpreted
as limited to the embodiments described herein. On the
contrary, these embodiments are provided for a more
thorough and complete understanding of the present dis-
closure. It should be understood that the drawings and
embodiments of the present disclosure are only for illus-
trative purposes and are not intended to limit the scope
of protection of the present disclosure.
[0023] In the description of the present disclosure, it
should be noted that, unless otherwise specified, the term
"multiple" means more than two; orientational or posi-
tional relationships indicated by the terms "upper", "low-
er", "left", "right", "inner" and "outer" and the like are only
for the convenience of describing and simplifying the de-
scription of the present disclosure, rather than indicating
or implying that the device or element referred to must
have a specific orientation, be constructed and operated
in a specific orientation, and therefore cannot be under-
stood as a limitation of the present disclosure. In addition,
the terms "first", "second", and "third" are used for de-
scriptive purposes only and should not be understood as
indicating or implying relative importance. "Vertical" is
not strictly vertical, but within the allowable range of error.
"Parallel" is not strictly parallel, but within the allowable
range of error.
[0024] The orientation terms appearing in the following
description are the directions shown in the drawings, and
do not limit the specific structure of the present disclo-
sure. In the description of the present disclosure, it should
be noted that, unless otherwise specified and defined,
the terms "mount", "connected", and "connect" should
be comprehended in a broad sense. For example, the
term may be a fixed connection, or a detachable connec-
tion, or an integrated connection; or may be a direct con-
nection or an indirect connection via an intermediate me-
dium. For those of ordinary skill in the art, specific mean-
ings of the foregoing terms in the present disclosure may
be understood based on specific situations.
[0025] The reference to "embodiment" herein means
that specific features, structures, or characteristics de-
scribed in combination with the embodiments can be in-
cluded in at least one embodiment of the present disclo-
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sure. The phrase appearing in various positions of the
specification does not necessarily refer to the same em-
bodiment, nor does it refer to an independent or alterna-
tive embodiment mutually exclusive with other embodi-
ments. Those skilled in the art understand explicitly and
implicitly that the embodiments described herein may be
combined with other embodiments.
[0026] In the description of the embodiment of the
present disclosure, the term "and/or" is only an associa-
tion relationship describing the associated object, indi-
cating that there may be three kinds of relationships, such
as A and/or B, which may indicate that there are three
cases: A alone, A and B simultaneously, and B alone. In
addition, the character "j" herein generally indicates that
the previous and latter associated objects is an "or" re-
lationship.
[0027] FIG. 1 shows a schematic view of a cleaning
system 100 according to an embodiment of the present
disclosure. FIG. 2 shows a schematic view of docking
between a cleaning device and a base station according
to an embodiment of the present disclosure. As shown
in FIGS. 1 and 2, the cleaning system 100 may comprise
a cleaning device 1 and a base station 50. In an example
of FIG. 1, the cleaning device 1 is a cleaning robot, which
can automatically move away from the base station 50
to perform surface cleaning tasks. In an example in FIG.
2, the cleaning device 1 returns to the base station 50
for maintenance, including charging, dust collection, wa-
ter injection, dirt suction, self-cleaning, etc. At that time,
corresponding interfaces of the cleaning device 1 and
the base station 50 interconnect with each other. It should
be noted that the description of the sweeper cleaning
robot as an example of cleaning device in the drawings
of the present disclosure is only for the convenience of
description. Those skilled in the art will understand that
the structures and improvement points of the present dis-
closure are not only applicable to cleaning robots, but
also applicable to other types of cleaning devices, such
as handheld cleaning devices.
[0028] As a non-limiting embodiment, the cleaning de-
vice 1 may be a sweeping and mopping integrated clean-
ing robot as shown in FIG. 3. As shown in a bottom view
of FIG. 3, the chassis of the cleaning device 1 is equipped
with a side brush and a dust suction port for sweeping
function, and a roller 2 for the mopping function. The mop-
ping function is typically wet cleaning, which means that
sweeping sections are wetted by applying cleaning liquid
during a cleaning process to complete mopping. It should
be noted that the present disclosure mainly relates to the
self-cleaning of the roller 2 and related components, so
the sweeping function is not necessary for the cleaning
device 1. In other words, the cleaning device 1 may also
have the function of mopping the floor (sometimes re-
ferred to as "washing the floor") and corresponding com-
ponents only.
[0029] The structure and working principle of the clean-
ing device 1 will be described below in connection with
FIG. 4 and FIG. 5. The cleaning device 1 may comprise

a roller 2 for surface cleaning. In FIGS. 4 and 5, the for-
ward direction of the cleaning device 1 when moving is
from left to right on the paper. That is, the right side is
the forward direction of the cleaning device 1 in the gen-
eral sense, so that this direction is taken as a front side
of the cleaning device 1, and a direction opposite to the
front side is taken as a rear side of the cleaning device
1. From this perspective, the roller 2 rotates in a counter-
clockwise direction. The cleaning device 1 may further
comprise a clear water tank 14, which is used to supply
clear water to the roller 2. For example, the clear water
tank 14 can provide clear water to the roller 2 through a
water injection port 15 on a bracket 16 above the roller
2. The cleaning device 1 may further comprise a dirty
water tank 12, which is positioned at a rear side of the
roller 2, i.e., a left side in FIGS. 4 and 5, with respect to
the forward direction of the cleaning device 1. A scraper
strip 13 is positioned on one side of the dirty water tank
12, which is used to squeeze the roller 2 when the roller
2 rotates and guide squeezed water into the dirty water
tank 12. As a further non-limiting embodiment, a top of
the dirty water tank 12 may also be equipped with a dirty
water tank port 121, which may have a valve to control
opening and closing of the dirty water tank 12. According
to this embodiment, the scraper strip 13 is located down-
stream of the rotation direction of the roller 2 with respect
to the roller bracket wall 161, which makes a gap between
the roller 2 and the roller bracket wall 161 free from block-
ing, as compared with being positioned at an upstream
as usual, It facilitates forming a water film in the gap be-
tween the roller 2 and the roller bracket wall 161 caused
by water lifted by the rotation of the roller 2, and will not
have a negative impact on a flow rate and an impact force
of the water film. The formed water film can wash the
roller bracket wall 161, and further wash the scraper strip
13 after passing through the water injection port 15, flush-
ing dirt on the scraper strip 13 into the dirty water tank
12 with the water flow.
[0030] The structure and working principle of the base
station 50 will be described below in connection with
FIGS. 1, 2, 4, 5, and 6. The base station 50 may comprise
a dirty water collection device 3, which is interfaced with
the dirty water tank 12 of the cleaning device 1 through
a water suction channel 4. Wherein, for example, the dirty
water collection device 3 may be a dirty water bucket.
The base station 50 may further comprise a water suction
device 8, which is used to suck dirt in the dirty water tank
12 into the dirty water collection device 3 through the
water suction channel 4. As a further non-limiting em-
bodiment, the dirty water collection device 3 may also be
equipped with a water suction pipe 31, which is connect-
ed to the water suction channel 4. During suction, water
in the dirty water tank 12 may flow through the water
suction channel 4, then through the water suction pipe
31, and finally enter the dirty water collection device 3.
[0031] The base station 50 may also be provided with
a cleaning groove 5, which is used to accommodate the
roller 2 of the cleaning device 1 when the cleaning device
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1 returns to the base station 50. Specifically, as shown
in FIGS. 1, 4, and 5, the cleaning device 1 has returned
to the base station 50, and the roller 2 is parking on the
cleaning groove 5 used to accommodate the roller 2 of
the base station 50. The bottom of the roller 2 may contact
or not contact a bottom of the cleaning groove 5.
[0032] When the cleaning device 1 returns to the base
station 50 and performs the self-cleaning of the roller,
the clear water tank 14 provides clear water to the roller
2, which makes the roller 2 wet. At the same time, the
roller 2 starts to rotate counter-clockwise. After being
squeezed by the scraper strip 13, the roller 2 will be
squeezed out of a certain amount of water and the
squeezed water enters the dirty water tank 12.
[0033] In one embodiment of the present disclosure,
the water suction device 8 may be an exhauster, and the
water suction device 8 may suck dirt in both the cleaning
groove 5 and the dirty water tank 12 into the dirty water
collection device 3. In some existing cleaning systems,
a water pump is generally used to suck dirty water from
the cleaning device into the base station, and an ex-
hauster is used to perform dust collecting, i.e., collect
dust from a dust box in the cleaning device into a dust
collection tank 10 of the base station. Differently, dirty
water extraction and dust collection in the present dis-
closure are carried out by a common high-power ex-
hauster, which can eliminate the need for water pumps
and other related components. In addition, the high-pow-
er exhauster has obvious effects on improving the clean-
ing of related components, which will be described in
detail below. As shown in FIG. 6, the base station 50 may
interface the dust box of the cleaning device 1 through a
dust suction channel 7. The inhaled dust and air enter a
dust bag 6. After filtering of the dust bag 6, the dust is
accumulated in the dust bag 6 and the air enters an air
inlet 9 of the exhauster 8. On the other side, as previously
described, the base station 50 interfaces with the dirty
water tank 12 of the cleaning device 1 through the water
suction channel 4, and inhaled water and air enter the
dirty water collection device 3.
[0034] In a further embodiment of the present disclo-
sure, as described in connection with FIGS. 7 and 8, the
dirty water collection device 3 can be further provided
with a water-air separation structure for separating water
and air sucked into the dirty water collection device 3, so
that separated water remains in the dirty water collection
device 3, and separated air enters the water suction de-
vice 8 through an air outlet pipe 33. It can effectively avoid
sucking dirty water into the water suction device and
causing problems such as the failure of the water suction
device and high noise by the water-air separation struc-
ture.
[0035] As a non-limiting embodiment, the water-air
separation structure is arranged as follows: a water outlet
of the water suction channel 4 and an air inlet of the air
outlet pipe 33 are disposed above a maximum water stor-
age height of the dirty water collection device 3, and the
height of the water outlet of the water suction channel 4

is lower than the height of the air inlet of the outlet pipe
33; and a shielding component 321 is disposed between
the water outlet of the water suction channel 4 and the
air inlet of the outlet pipe 33, and a shielding component
321 is fixed on an upper cover 32 of the dirty water col-
lection device 3 and extends downward. The shielding
component 321 fixed and formed on the upper cover 32
of the dirty water collection device 3 may help to clean
the interior of the dirty water collection device 3. When
the upper cover 32 is opened, the shielding component
321 is moved out of the interior of the dirty water collection
device 3, thereby reducing the operation barrier. Specif-
ically, the base station 50 may use the exhauster 8 to
suck water. The dirty water enters the dirty water collec-
tion device 3 through the water suction pipe 31. The dirty
water shielding component 321 is located on the upper
cover 32 of the dirty water tank. The dirty water falls due
to the shielding of the dirty water shielding component
321, and then enters the bottom of the dirty water collec-
tion device 3, while the air enters the air outlet pipe 33
and then enters the air inlet 9 of the exhauster. This struc-
ture is easy to manufacture and does not increase the
manufacturing cost of the dirty water collection device 3.
By disposing the shielding component 321, the gravity is
made advantage of to achieve the effect of separating
the dirty water and air.
[0036] The following will continue to refer to FIGS. 1-8
and describe a self-cleaning method for a cleaning sys-
tem according to an embodiment of the present disclo-
sure in connection with FIG. 9. As shown in FIG. 9, the
method 900 begins at a step 902 by docking a cleaning
device 1 to a base station 50 of the cleaning system 100.
The cleaning device 1 is usually programmed to return
to the base station 50 automatically after the cleaning
task is completed, or when the battery is low, or in re-
sponse to the user’s instructions, so as to perform main-
tenance operations, including charging, dust collection,
dirty water suction, water injection, self-cleaning, etc.
These maintenance operations may also be automatic
or manually controlled by the user. When starting the
self-cleaning task, the roller 2, which may be dirty, starts
to rotate in the first direction (for example, the counter-
clockwise direction described in FIGS. 4-5) and contin-
ues to rotate throughout the self-cleaning process.
[0037] At a step 904, the clear water storage device
provides clear water to the dirty roller 2 of the cleaning
device 1 and makes the roller 2 sufficiently wet with the
rotation of the roller 2. When rotating through the down-
stream scraper strip 13, the roller 2 will be squeezed out
of water after being squeezed by the scraper strip 13 and
squeezed water enters the dirty water tank 12. As this
process continues, the water level in the dirty water tank
12 will continue to rise until it is full. During this process,
the dirty water tank port 121 may remain open, so after
the dirty water tank is full, water will continue to overflow
out of the dirty water tank port. In this process, a certain
degree of self-cleaning of the roller 2 can be achieved.
For the cleaning device 1 in the base station after per-
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forming surface cleaning work, the roller 2 may be
cleaned by continuously adding clear water and collect-
ing the scraped dirt into the dirty water tank. However,
on this basis, first, the cleanliness of the roller 2 itself is
not enough. Second, mechanisms related to self-clean-
ing such as the roller bracket wall 161, the scraper strip
13, and the dirty water tank 12 will remain dirty.
[0038] In a further embodiment of the present disclo-
sure, the clear water storage device may comprise a clear
water tank 14 disposed in the cleaning device 1 and/or
a clear water bucket disposed in the base station 50.
After the cleaning device returns to the base station, the
clear water bucket of the base station 50 may be inter-
faced with the clear water tank 14 of the cleaning device
through the water injection channel to fill the water for
the latter. In some settings, the water injection port that
supplies clear water to the roller 2 may be connected to
the clear water tank 14 of the cleaning device 1. Alterna-
tively, the water injection port may also be connected to
the water injection channel, so that the clear water bucket
of the base station 50 can directly provide clear water for
the roller self-cleaning. This embodiment adds a different
way to provide clear water, which can be freely selected
according to actual installation conditions.
[0039] At a step 906, in response to detecting that the
dirty water tank 12 of the cleaning device 1 is full of water,
continue to provide a predetermined amount of clear wa-
ter to the roller 2 to make water accumulate in the cleaning
groove 5 of the base station 50. As water will continue
to overflow out of the dirty water tank and fall into the
cleaning groove 5, water will accumulate in the cleaning
groove 5, so that the roller 2 may be cleaned in it. At the
same time, some water will be brought back into the roller
cavity under the rotation of the roller 2. According to this
embodiment, a width of a gap between the roller 2 and
the roller bracket wall 161 can be disposed to enable
water in the cleaning groove 5 to be lifted by the rotation
of the roller 2 and form a water film in the gap. Therefore,
by the washing effect of the water film, it is helpful to
clean the roller cavity, the water injection port 15 and the
scraper strip 13. The gap being too large or too small will
affect the formation of the water film. As a non-limiting
example, the gap may be 4-5 mm. In an embodiment of
the present disclosure, the above predetermined amount
of clear water may be determined at least in part accord-
ing to a capacity of the cleaning groove 5 and a volume
of the gap between the roller 2 and the roller bracket wall
161. As a non-limiting example, the predetermined
amount may be 100 ml. In this manner, t may generate
excess water may be generated in the roller cavity during
the self-cleaning process by continuing to provide clear
water to the roller after the dirty water tank is full and form
a water film under the rotation of the roller, so as to the
water film may be used to clean the roller cavity and com-
ponents therein. Next, at a step 908, after continuing to
provide the predetermined amount of clear water, stop
providing water.
[0040] Finally, at a step 910, after stopping providing

water for a first threshold period, the water suction device
8 of the base station starts to work to suck dirt into the
dirty water collection device 3 of the base station through
the water suction channel 4. As mentioned in the step
906, under the rotation of the roller, the surface of the
roller has a water film ready to wash the roller cavity.
After stopping the water injection, this state reaches bal-
ance and maintains until the water suction device 8 starts.
During this period, the water film continuously cleans the
roller cavity and various components therein, so keeping
this state for a certain period may help to clean these
components. In another embodiment of the present dis-
closure, the first threshold period may be determined ac-
cording to the washing effect of the water film on the
cleaning groove 5, the roller 2, the roller bracket wall 161
and the scraper strip 31 for squeezing the roller 2. For
example, through experiments, it may be roughly deter-
mined that how long the threshold period is set, so dirt
on each component may be basically cleaned. As a non-
limiting example, the first threshold period may be set to
30 seconds. After the water suction device 8 starts, under
the suction, water in the dirty water tank 12 starts to be
sucked into the dirty water collection device 3 of the base
station through the water suction channel 4. Different
from sucking dirty water in the dirty water tank 12 by the
water pump, the water suction device of the high-power
exhauster may form a larger negative pressure in the
dirty water tank 12 and form an entrainment effect
through the negative pressure air so as to form the clean-
ing of the interior of the dirty water tank 12. The water
level in the dirty water tank 12 gradually decreases. At
this time, under the suction of the water suction device,
water in the whole roller cavity and the cleaning groove
5 will also be gradually sucked into the dirty water tank
12 and sucked away through the water suction channel
4. Finally, all water in the dirty water tank 12, the cleaning
groove 5 and the roller cavity will be sucked dry. After
the water suction device 8 starts to work, under the action
of its strong wind suction, the scouring force of the water
in the roller cavity on the components on the air channel
such as the roller wall 161, the scraper strip 13 and the
water inlet of the dirty water tank 12 will increase, which
facilitates further cleaning these components.
[0041] In a further embodiment of the present disclo-
sure, the self-cleaning method 900 may further comprise:
the water suction device 8 stopping working after it works
up to a second threshold period; detecting the water qual-
ity in the water suction channel 4 by a dirt sensor disposed
in a water suction channel 4 of the base station; and
restarting the self-cleaning process in response to a wa-
ter pollution degree detected during the operation of the
water suction device 8 exceeding a water quality require-
ment threshold. As mentioned above, in an embodiment
of the present disclosure, the water suction device 8 may
work until water in the dirty water tank 12 is sucked dry
(that is, the water in the cleaning groove and the roller
cavity is sucked dry) after starting. This process requires
a certain amount of period, which may be determined by
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experiments, and for example, the amount of period (i.e.,
the second threshold period) may be 3 minutes. Alterna-
tively, a water level sensor or other sensors may also be
disposed to detect whether it has been sucked dry. After
this period, the water suction device 8 stops working, and
the self-cleaning process is over. Optionally, it is possible
to detect whether the self-cleaning has achieved desired
effect, and thus determine whether it is necessary to run
the self-cleaning process again. Therefore, according to
an example of the present disclosure, the dirt sensor may
be disposed in the water suction channel 4 to detect the
water quality in the water suction channel 4. The dirt sen-
sor may be disposed to operate continuously since the
water suction device 8 starts to work, and continuously
record the detected data. The detected data may be com-
pared with the pre-set threshold of water quality require-
ment. If the data indicates that the water quality meets
the requirement, that is, the degree of dirt is low, then
the self-cleaning process is over. On the contrary, the
self-cleaning process may be restarted. That is, clear wa-
ter is supplied to the roller again, the roller rotates, and
continues to supply water until the dirty water tank is full,
a water film forms in the roller cavity to wash the roller
cavity, and then the water suction device starts water
suction and the water quality detection. In this way, in
the case that the detected water quality fails to meet the
requirement, the self-cleaning is carried out again until
the water quality meets the requirement, that is, the entire
cleaning system has been cleaned.
[0042] In another embodiment of the present disclo-
sure, dirt in the dirty water tank 12 of the cleaning device
1 may be emptied by the water suction device 8 of the
base station before the clear water storage device sup-
plies clear water to the roller 2 of the cleaning device 1.
In this way, before cleaning, ensure that the dirty water
tank is empty to avoid residual dirt.
[0043] A cleaning system and its self-cleaning method
of the present disclosure are described above. Com-
pared with the schemes in the prior art, the present dis-
closure has at least the following advantages:

(1) The arrangement of the roller, the scraper strip
and the roll cavity of the present disclosure may form
a water film in the roller cavity under the roller with
water rotation when the roller rotates, and the com-
ponents such as the roller cavity and the water in-
jection port are cleaned with the water film;

(2) The present disclosure optimizes the process of
the self-cleaning steps so that the brush cloth on the
roller is fully wet, and the roller brush, the roller cavity,
the scraper strip, and the dirty water tank are cleaned
at the same time when the self-cleaning is complet-
ed;

(3) The present disclosure uses a large power ex-
hauster of the base station to cooperate with the dirty
water tank in sucking dirty water during the self-

cleaning process and makes use of a large air vol-
ume of the exhauster to carry water to wash relevant
components. Compared with pumping dirty water by
a vacuum pump, the dirty water tank and the scraper
strip may be washed cleaner.

[0044] The content already described above compris-
es examples of various aspects of the subject matter re-
quired to be protected. Of course, it is impossible to de-
scribe every conceivable combination of components or
methods for the purpose of describing the required pro-
tection subject, but those of ordinary skill in the art should
recognize that many further combinations and arrange-
ments of the required protection subject are possible.
Thus, the subject matter disclosed is intended to cover
all such changes, modifications and changes falling with-
in the spirit and scope of the appended claims.

Claims

1. A cleaning system comprising a cleaning device (1)
and a base station (50), wherein:

the cleaning device (1) comprises:

a roller (2) for surface cleaning, the roller (2)
rotating in a first direction;
a dirty water tank (12), positioned at a rear
side of the roller (2) relative to a forward
direction of the cleaning device (1);
a clear water tank (14) for providing clear
water to the roller (2); and
a scraper strip (13), positioned on one side
of the dirty water tank (12), to squeeze the
roller (2) when the roller (2) rotates, and
guide squeezed water into the dirty water
tank (12); and

the base station (50) comprises:

a dirty water collection device (3) connected
to the dirty water tank (12) of the cleaning
device (1) through a water suction channel
(4);
a water suction device (8) used to suck dirt
in the dirty water tank (12) into the dirty water
collection device (3) through the water suc-
tion channel (4); and
a cleaning groove (5) for accommodating
the roller (2) of the cleaning device (1) when
the cleaning device (1) returns to the base
station (50),
wherein a width of a gap between the roller
(2) and a roller bracket wall (161) is ar-
ranged to enable accumulated water in the
cleaning groove (5) to be lifted by rotation
of the roller (2) and form a water film in the
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gap, and the scraper strip (13) is disposed
downstream of the first direction with re-
spect to the roller bracket wall (161).

2. The cleaning system according to Claim 1, wherein
the water suction device (8) is an exhauster, and the
water suction device (8) can suck dirt in both the
cleaning groove (5) and the dirty water tank (12) into
the dirty water collection device (3).

3. The cleaning system according to Claim 1, wherein
the dirty water collection device (3) is provided with
a water-air separation structure, which is used to
separate water and gas sucked into the dirty water
collection device (3), so that the separated water re-
mains in the dirty water collection device (3), while
the separated air enters the water suction device (8)
through an air outlet pipe (33).

4. The cleaning system according to Claim 3, wherein
the water-air separation structure is arranged as fol-
lows:

a water outlet of the water suction channel (4)
and an air inlet of the air outlet pipe (33) are
disposed above a maximum water storage
height of the dirty water collection device (3),
and a height of the water outlet of the water suc-
tion channel (4) is lower than a height of the air
inlet of the outlet pipe (33); and
a shielding component (321) is disposed be-
tween the water outlet of the water suction chan-
nel (4) and the air inlet of the outlet pipe (33),
and the shielding component (321) is fixed on
an upper cover of the dirty water collection de-
vice (3) and extends downwardly.

5. A self-cleaning method for a cleaning system, where-
in the self-cleaning method comprises:

docking a cleaning device (1) to a base station
(50) of the cleaning system;
providing clear water to a roller (2) of the clean-
ing device (1) by a clear water storage device;
continuing, in response to detecting that a dirty
water tank (12) of the cleaning device (1) is full
of water, to provide a predetermined amount of
clear water to the roller (2) to make water accu-
mulate in a cleaning groove (5) of the base sta-
tion (50);
stopping providing water after continuing to pro-
vide the predetermined amount of clear water;
and
starting to work, by a water suction device (8) of
the base station (50), to suck dirt into a dirty wa-
ter collection device (3) of the base station (50)
through a water suction channel (4), after stop-
ping providing water for a first threshold period,

wherein the roller (2) rotates in a first direction
in above self-cleaning processes.

6. The self-cleaning method according to Claim 5,
wherein the predetermined amount is determined at
least in part according to a capacity of the cleaning
groove (5), and a volume of a gap between the roller
(2) and a roller bracket wall (161).

7. The self-cleaning method according to Claim 6,
wherein a width of the gap between the roller (2) and
the roller bracket wall (161) is determined at least in
part according to being able to make accumulated
water in the cleaning groove (5) be lifted by rotation
of the roller (2) and form a water film in the gap.

8. The self-cleaning method according to Claim 7,
wherein the first threshold period is determined ac-
cording to washing effect of the water film on the
cleaning groove (5), the roller (2), the roller bracket
wall (161), and the scraper strip (13) used for squeez-
ing the roller (2), wherein the scraper strip (13) is
positioned downstream of the first direction with re-
spect to the roller bracket wall (161).

9. The self-cleaning method according to Claim 5,
wherein the water suction device (8) is an exhauster,
and sucking dirt into the dirty water collection device
(3) of the base station (50) further comprises:
sucking, by the exhauster, dirt in both the cleaning
groove (5) and the dirty water tank (12) into the dirty
water collection device (3).

10. The self-cleaning method according to Claim 5,
wherein the self-cleaning method further comprises:

stopping working, by the water suction device
(8), after working for a second threshold period;
detecting, by a dirt sensor disposed in a water
suction channel (4) of the base station (50), wa-
ter quality in the water suction channel (4); and
restarting the self-cleaning processes in re-
sponse to a water pollution degree detected dur-
ing operation of the water suction device (8) ex-
ceeding a water quality requirement threshold.

11. The self-cleaning method according to Claim 5,
wherein the clear water storage device comprises a
clear water tank disposed in the cleaning device (1)
and/or a clear water bucket disposed in the base
station (50).

12. The self-cleaning method according to Claim 5,
wherein the method further comprises:
emptying dirt in the dirty water tank (12) of the clean-
ing device (1) by the water suction device (8) of the
base station (50) before providing clear water to the
roller (2) of the cleaning device (1) by the clear water
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storage device.
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