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(54) CLEANING ROBOT

(57) A cleaning robot, comprising: a machine body
(10); and a cleaning system (20). The cleaning system
(20) is disposed on the machine body (10), and the
cleaning system (20) comprises a cleaning head (21),
an auxiliary cleaning head (23) and a liquid supply part
(22), wherein the liquid supply part (22) feeds a cleaning
liquid into the cleaning head (21) and the auxiliary clean-
ing head (23), so that a surface to be cleaned can be
reliably cleaned by means of the cleaning head (21) and
the auxiliary cleaning head (23), thereby improving the
cleaning capability of the cleaning robot and improving
the use performance of the cleaning robot.
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Description

[0001] This application claims priority of Chinese Pa-
tent Application No. 202210380603.3, filed on April 8,
2022, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
smart home technologies and in particular, to a cleaning
robot.

BACKGROUND ART

[0003] In the related art, most of cleaning robots are
sweeping robots. When the cleaning robot performs a
cleaning task, a cleaning head of the cleaning robot
achieves effective cleaning of floor.

SUMMARY OF THE INVENTION

[0004] The present disclosure provides a cleaning ro-
bot to improve the use performance of the cleaning robot.
[0005] The present disclosure provides a cleaning ro-
bot. The cleaning robot includes:

a robot body; and

a cleaning system disposed on the robot body and
including a cleaning head, an auxiliary cleaning
head, and a liquid supply part,

where the liquid supply part is configured to feed a
cleaning liquid to the cleaning head and the auxiliary
cleaning head.

[0006] Inanembodimentofthe presentdisclosure, the
cleaning system further includes:

a pump, where the pump is in communication with the
liquid supply part to feed the cleaning liquid from the liquid
supply part to the cleaning head and the auxiliary clean-
ing head.

[0007] Inanembodimentofthe presentdisclosure, the
robot body includes a fixed bracket; the cleaning head is
disposed in the fixed bracket; the fixed bracket is pro-
vided with a liquid supply channel; and the liquid supply
part feeds the cleaning liquid to the cleaning head
through the liquid supply channel.

[0008] Inanembodimentof the presentdisclosure, the
liquid supply channel includes a liquid inlet and a liquid
outlet, where the liquid inlet is in communication with the
liquid supply part, and the liquid outlet is configured to
feed the cleaning liquid to the cleaning head; and

there is a plurality of liquid outlets, and the plurality of
liquid outlets is disposed at intervals in a direction parallel
to the cleaning head.

[0009] Inanembodimentofthe presentdisclosure, the
cleaning robot further includes:

a recovery system disposed on the robot body and in-
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cluding a collecting part, the collecting part being config-
ured to collect residues on at least one of the cleaning
head, the auxiliary cleaning head, and a surface to be
cleaned.

[0010] Inanembodiment of the presentdisclosure, the
recovery system further includes:

a scraper configured to be in contact with the cleaning
head and remove the residues from the cleaning head by
interfering with the cleaning head, so that the residues
are collected by the collecting part.

[0011] Inanembodimentof the presentdisclosure, the
scraper is parallel to the cleaning head.

[0012] Inanembodiment ofthe presentdisclosure, the
robot body defines a transverse axis and a longitudinal
axis; and the cleaning head is parallel to the transverse
axis.

[0013] Inanembodiment of the presentdisclosure, the
scraper is provided with a liquid suction port and the liquid
suction port is in communication with the collecting part.
[0014] Inanembodiment of the present disclosure, the
recovery system further includes:

a power part, the power part being in pneumatic com-
munication with the collecting part so that the residues is
collected to the collecting part.

[0015] Inanembodiment of the presentdisclosure, the
collecting part includes an inlet and an outlet; and the
cleaning robot further includes:

a plugging assembly disposed on the robot body, at least
part of the plugging assembly being adjustable in position
so as to close or open the inlet and the outlet of the
collecting part.

[0016] Inanembodiment of the presentdisclosure, the
plugging assembly includes:

a connecting rod;

a first plugging member disposed on the connecting
rod; and

a second plugging member disposed on the con-
necting rod,

where the connecting rod is movably disposed re-
lative to the robot body, so that the first plugging
member and the second plugging member close
or open the inlet and the outlet of the collecting part
respectively.

[0017] Inanembodiment ofthe presentdisclosure, the
cleaning robot further includes:

a detection system disposed on the robot body, at least
part of the detection system extending from an outer edge
of the robot body.

[0018] In an embodiment of the present disclosure, at
least part of the detection system is movably disposed
relative to the robot body.

[0019] Inthe cleaning robot according to embodiments
of the present disclosure, a cleaning system is disposed
on a robot body, and includes a cleaning head, an aux-
iliary cleaning head, and a liquid supply part. The liquid
supply part is configured to feed a cleaning liquid to the



3 EP 4 505 928 A1 4

cleaning head and the auxiliary cleaning head, so that a
surface to be cleaned can be reliably cleaned through the
cleaning head and the auxiliary cleaning head, thereby
improving the cleaning capability and the use perfor-
mance of the cleaning robot.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Various objects, features, and advantages of
the present disclosure will become more apparent by
considering the following detailed descriptions of op-
tional embodiments of the present disclosure in combi-
nation with the accompanying drawings. The accompa-
nying drawings are only exemplary illustrations of the
present disclosure and are not necessarily drawn to
scale. In the accompanying drawings, the same refer-
ence numerals denote the same or similar parts. In the
accompanying drawings:

FIG. 1is a structural schematic diagram of a cleaning
robot from a first viewing angle according to an
example embodiment;

FIG. 2is a structural schematic diagram of a cleaning
robot from a second viewing angle according to an
example embodiment;

FIG. 3is a structural schematic diagram of a cleaning
robot from a second viewing angle according to an
example embodiment;

FIG. 4 is a structural schematic diagram of a liquid
supply part of a cleaning robot according to an ex-
ample embodiment;

FIG. 5 is a structural schematic diagram of a collect-
ing part of a cleaning robot according to an example
embodiment;

FIG. 6is a structural schematic diagram of a plugging
assembly of a cleaning robot according to an exam-
ple embodiment;

FIG. 7 is a structural schematic diagram of an inlet
and an outlet of a collecting part of a cleaning robot
according to an example embodiment;

FIG. 8 is a structural schematic diagram of a fixed
bracket of a cleaning robot from one viewing angle
according to an example embodiment;

FIG. 9 is a structural schematic diagram of a fixed
bracket of a cleaning robot from another viewing
angle according to an example embodiment;

FIG. 10 is a structural schematic diagram of a scra-
per of a cleaning robot from one viewing angle ac-
cording to an example embodiment;

FIG. 11 is a structural schematic diagram of a scraper
of a cleaning robot from another viewing angle ac-
cording to an example embodiment;

FIG. 12 is a structural schematic diagram of a col-
lecting part of a cleaning robot according to an ex-
ample embodiment;

FIG. 13 is a structural schematic diagram of a plug-
ging assembly of a cleaning robot according to an
example embodiment;
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FIG. 14 is a structural schematic diagram of a plug-
ging assembly of a cleaning robot according to an-
other example embodiment;

FIG. 15 is a schematic diagram of a partial structure
of a cleaning robot from one viewing angle according
to another example embodiment;

FIG. 16 is a schematic diagram of a partial structure
of a cleaning robot from another viewing angle ac-
cording to another example embodiment; and

FIG. 17 is a structural schematic diagram of a liquid
supply part and a collecting part of a cleaning robot
according to an example embodiment.

[0021] Reference numerals in the accompanying
drawings:

10, robot body; 11, fixed bracket; 111, liquid inlet; 112,
liquid outlet; 113, accommodating chamber; 114, through
hole; 12, forward portion; 13, backward portion; 20,
cleaning system; 21, cleaning head; 22, liquid supply
part; 221, water inlet; 23, auxiliary cleaning head; 231,
wet auxiliary cleaning head; 232, main body part; 24,
pump; 30, driving system; 31, first driving wheel module;
32, second driving wheel module; 33, driven wheel; 40,
recovery system; 41, collecting part; 411, inlet; 412, out-
let; 413, drainage port; 414, main body; 415, extending
part; 42, scraper; 421, liquid suction port; 43, power part;
50, plugging assembly; 51, connecting rod; 52, first plug-
ging member; 53, second plugging member; 54, driving
part; 55, ejector rod; 56, elastic member; 57, sealing
member; 60, detection system; 70, perception system;
71, position determining apparatus; 72, buffer; 80, control
system; 90, energy system; and 100, human-machine
interaction system.

DETAILED DESCRIPTION

[0022] Specific embodiments embodying features and
advantages of the present disclosure will be described in
detail in the following descriptions. It should be under-
stood that the present disclosure may have various
changes in terms of different embodiments, which do
not depart from the scope of the present disclosure,
and the descriptions and drawings therein are essentially
intended for illustration instead of limiting the present
disclosure.

[0023] The following descriptions of different example
embodiments of the present disclosure are given with
reference tothe drawings. The drawings form a part of the
present disclosure. Different example structures, sys-
tems, and steps that can implement multiple aspects of
the present disclosure are shown as an example. It
should be understood that other specific solutions of
components, structures, example apparatuses, sys-
tems, and steps may be used, and structural and func-
tional modifications may be made without departing from
the scope of the present disclosure. Moreover, although
the terms "above", "between", "within" and the like may
be used in the description to describe different example
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features and elements of the present disclosure, these
terms are used herein only for convenience, forexample,
according to example directions in the drawings. No
content in the description should be understood as re-
quiring specific three-dimensional directions of struc-
tures to fall within the scope of the present disclosure.
[0024] As shownin FIG. 1to FIG. 17, a cleaning robot
includes a robot body 10, a cleaning system 20, a driving
system 30, a recovery system 40, a plugging assembly
50, a detection system 60, a perception system 70, a
control system 80, an energy system 90, and a human-
machine interaction system 100.

[0025] AsshowninFIG.1,therobotbody 10includes a
forward portion 12 and a backward portion 13, and has an
approximately circular shape (both the forward portion
and the backward portion being circular). The robot body
10 may also have other shapes, including, but not limited,
to an approximate D-shape with a square forward portion
and a circular backward portion, and a rectangular or
square shape with a square forward portion and a square
backward portion.

[0026] As shown in FIG. 1, the perception system 70
includes a position determining device 71 disposed on
the robot body 10, a collision sensor disposed on a buffer
72 at the forward portion 12 of the robot body 10, a
proximity sensor disposed on the robot body 10, a cliff
sensor disposed at a lower part of the robot body, and
sensing devices such as a magnetometer, an acceler-
ometer, a gyroscope, and an odometer disposed in the
robot body 10, which are configured to provide various
position information and motion state information of the
cleaning robot to the control system 80. The position
determining device 71 includes, but is not limited to, a
camera and a laser distance sensor (LDS).

[0027] AsshowninFIG. 1, the forward portion 12 of the
robot body 10 may bear the buffer 72. During the process
of cleaning, when the driving system 30 propels the
cleaning robot to walk on the floor, the buffer 72 detects
one or more events in a travelling path of the cleaning
robot via the collision sensor disposed thereon. The
cleaning robot may control, according to the events (such
as an obstacle and a wall) detected by the buffer 122, the
driving system 30, so that the cleaning robot responds to
the events, for example, by moving away from the ob-
stacle.

[0028] The control system 80 is disposed on a main
circuit board in the robot body 10, and includes a comput-
ing processor, such as a central processing unit or an
application processor, which communicates with non-
temporary memories, such as a hard disk, a flash mem-
ory, and a random access memory. The application pro-
cessor generates, by using a positioning algorithm (for
example, simultaneous localization and mapping
(SLAM)) according to obstacle information fed back by
the laser distance sensor, a simultaneous map of an
environment where the cleaning robot is located. The
control system 80 comprehensively determines, accord-
ing to distance information and speed information fed
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back by the sensing devices (such as the sensor dis-
posed on the buffer 72, the cliff sensor, the magnet-
ometer, the accelerometer, the gyroscope, and the od-
ometer) a current working state, a current position, and a
current posture of the cleaning robot, such as crossing
over a threshold, crawling onto a carpet, being at a cliff,
being stuck from above or below, having a full dust box, or
being picked up, etc. The control system 80 may also give
specific next-action strategies for different situations, so
that the cleaning robot has better sweeping performance
and a better user experience is provided.

[0029] As shown in FIG. 2 and FIG. 3, the driving
system 30 may control the robot body 10 to travel across
the floor based on a driving command having distance
and angle information (such as x, y, and 6 components).
The driving system 30 may include a first driving wheel
module 31 and a second driving wheel module 32. The
first driving wheel module 31 and the second driving
wheel module 32 are disposed along a transverse axis
defined by the robot body 10. In order to enable the
cleaning robot to move on the floor more stably or to
have higher movement capability, the cleaning robot may
include one or more driven wheels 33, and the driven
wheels include, but are not limited to, a universal wheel.
The driving wheel module includes a walking wheel, a
driving motor, and a control circuit for controlling the
driving motor. The driving wheel module may also be
connected to a circuit for measuring a driving current and
an odometer. The driving wheel module may be detach-
ably connected onto the robot body 10 for the purpose of
attaching, detaching, and maintaining conveniently. The
driving wheel may be provided with an offset drop sus-
pension system, which is movably fastened (for example,
rotatably attached) to the robot body 10 to receive spring
biases that are biased downwards and away from the
robot body 10. The spring biases allow the driving wheel
to maintain contact and traction with the floor with a
certain floor-attaching force, and in the meanwhile, a
cleaning element of the cleaning robot is also in contact
with the floor with a certain pressure.

[0030] Therobotbody 10 defines atransverse axis and
a longitudinal axis. The transverse axis and the long-
itudinal axis are perpendicular to each other, and may be
understood as a transverse centerline and a longitudinal
centerline of the robot body 10, respectively.

[0031] The energy system 90 includes a rechargeable
battery, such as a nickel-hydrogen battery and a lithium
battery. The rechargeable battery may be connected to a
charging control circuit, a battery pack charging tempera-
ture detecting circuit, and a battery undervoltage mon-
itoring circuit, all of which are connected to a single-chip
microcomputer control circuit. The cleaning robot may be
connected to a charging pile for charging via a charging
electrode disposed on the robot body, such as disposed
on the side, the bottom, or the top of the robot body.
[0032] The human-machine interaction system 100
may include buttons on a host panel for a user to select
functions. The human-machine interaction system 100
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may further include a display screen and/or an indicator
light and/or a speaker, all of which show the user with the
current state or the function options of the cleaning robot.
The human-machine interaction system 100 may also
include a mobile phone client. For a route navigation type
of cleaning device, the mobile phone client may show the
user with a map of the environment where the cleaning
robot is located, and also the location of the cleaning
robot, thereby providing the user with richer and more
user-friendly function items.

[0033] Inthe cleaning robot according to embodiments
of the present disclosure, the cleaning system 20 is
disposed on the robot body 10, and includes a cleaning
head 21. The transverse axis of the robot body 10 forms a
preset included angle with the cleaning head 21. Thus,
the probability can be reduced that the cleaning head 21
gets stuck by floor joints when the cleaning robot passes
through floor environments such as tile joints in an ad-
vancing process, thereby improving the cleaning effi-
ciency and the use performance of the cleaning robot.
The preset included angle between the transverse axis
and the cleaning head 21 may be an acute angle, and
may range from 5 degrees to 70 degrees.

[0034] In embodiments of the present disclosure, the
cleaning system 20 may be a dry cleaning system. The
dry cleaning system may include the cleaning head 21, a
dust box, a fan, an air outlet, etc. In embodiments of the
present disclosure, the cleaning head 21 may be a roller
brush which is rotatable about a shaft parallel to the floor.
The roller brush having certain interference with the floor
sweeps up garbage on the floor, and rolls up it to the front
of a dust suction inlet between the roller brush and the
dustbox. Then, the garbage is sucked into the dustbox by
air with a suction force, which air is generated by the fan
and passes through the dust box. The dust removal
capacity of the cleaning robot may be characterized by
the dust pickup (DPU) efficiency of the garbage. DPU is
affected by the structure and the material of the roller
brush, by the utilization rate of air in an air passage
formed by the dust suction inlet, the dust box, the fan,
the airoutlet, and connecting parts among them, and also
by the type and the power of the fan. Thus, this is a
complex problem for system design.

[0035] In embodiments of the present disclosure, the
cleaning system 20 may be a wet cleaning system. The
cleaning head 21 includes a wet cleaning head. As shown
in FIG. 4, the cleaning system 20 further includes a liquid
supply part 22. The liquid supply part 22 feeds a cleaning
liquid to the wet cleaning head. The cleaning head 21
may be disposed below the liquid supply part 22. The
cleaning liquid in the liquid supply part 22 is delivered to
the cleaning head 21 through a water delivery mechan-
ism, so that the cleaning head 21 performs wet cleaning
on a surface to be cleaned. In other embodiments of the
present disclosure, the cleaning liquid in the liquid supply
part 22 may also be directly sprayed onto the surface to
be cleaned, and the cleaning head 21 cleans the surface
by evenly applying the cleaning liquid.
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[0036] In embodiments of the present disclosure, the
cleaning head 21 may be disposed at the bottom of the
robotbody 10. Forexample, the cleaning head 21 may be
a cleaning pad disposed parallel to the surface to be
cleaned. In an embodiment, the cleaning head 21 is
configured to clean the surface to be cleaned. The driving
system 30 is configured to drive the cleaning head 21 to
basically reciprocate along a target surface. The target
surface is part of the surface to be cleaned. The cleaning
head 21 reciprocates along the surface to be cleaned. A
cleaning cloth or a cleaning plate is disposed on a surface
of the cleaning head 21 in contact with the surface to be
cleaned. A high-frequency friction is generated between
the cleaning cloth or the cleaning plate and the surface to
be cleaned through reciprocating motion, so that stains
on the surface to be cleaned are removed.

[0037] The higher the friction frequency is, the larger
the number of frictions per unit time is. The high-fre-
quency reciprocating motion, also known as reciprocat-
ing vibration, has a cleaning capability which is much
higher than that of the ordinary reciprocating motion,
such as rotational friction cleaning. Optionally, the friction
frequency is approximate to the frequency of sound
waves, and the cleaning effect may be much higher than
that of the rotational friction cleaning with dozens of
revolutions per minute. On the other hand, tufts on the
surface of the cleaning head 21 may spread more neatly
inthe same direction under shaking of the high-frequency
vibration, such that the overall cleaning effect is more
uniform. This is different from the case where under the
condition of low-frequency rotation, only a downward
pressure is applied to increase the friction force for the
purpose of improving the cleaning effect. The downward
pressure alone may not make the tufts spread in approxi-
mately the same direction. Therefore, in terms of effect,
water marks on the surface to be cleaned are more
uniform after cleaning through the high-frequency vibra-
tion without chaotic water stains being left. In other em-
bodiments of the present disclosure, the cleaning head
21 may also be of a strip-shaped structure, etc. In embo-
diments of the present disclosure, the cleaning head 21
may be a roller brush which is rotatable about an axis
parallel to the surface to be cleaned, as shown in FIG. 16.
The robot body 10 includes a fixed bracket 11. The
cleaning head 21 is disposed in the fixed bracket 11.
The fixed bracket 11 is provided with a liquid supply
channel. The liquid supply part 22 feeds the cleaning
liquid into the wet cleaning head through the liquid supply
channel.

[0038] Theliquid supply channel may be constituted by
a cavity formed in the fixed bracket 11, for example, in a
way such that part of the fixed bracket 11 is hollow so as to
form the liquid supply channel for circulating the cleaning
liquid. The liquid supply channel may be formed by a pipe
body, so that the cleaning liquid is fed from the liquid
supply part 22 to the wet cleaning head, thereby ensuring
thatthe cleaning head 21 effectively cleans the surface to
be cleaned.
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[0039] In embodiments of the present disclosure, as
shown in FIGS. 8 and 9, the liquid supply channel in-
cludes a liquid inlet 111 and a liquid outlet 112. The liquid
inlet 111 is in communication with the liquid supply part
22. Theliquid outlet 112 is configured to feed the cleaning
liquid to the cleaning head 21.

[0040] In embodiments of the present disclosure, as
shown in FIGS. 8 and 9, the fixed bracket 11 is provided
with the liquid inlet 111 and the liquid outlet 112. One end
oftheliquidinlet 111 is disposed on an outer surface of the
fixed bracket 11. The liquid outlet 112 is disposed on an
inner surface of the fixed bracket 11. The main body
portion of the liquid supply channel may be disposed
between the liquid inlet 111 and the liquid outlet 112.
The main body portion may be in communication with
aplurality of liquid outlets 112 at the same time, so that the
liquid outlets 112 feed the cleaning liquid to the cleaning
head 21.

[0041] In embodiments of the present disclosure, an
accommodating chamber 113 is formed in the fixed
bracket 11. Theliquid outlet 112 is disposed on a chamber
wall of the accommodating chamber 113. The liquid outlet
112 may be arranged at the top or side of the accom-
modating chamber 113, so as to facilitate reliably feeding
the cleaning liquid discharged from the liquid outlet 112 to
the cleaning head 21.

[0042] In embodiments of the present disclosure, a
plurality of liquid outlets 112 may be provided, and the
plurality of liquid outlets 112 is disposed at intervals in a
direction parallel to the cleaning head 21. This helps to
ensure that the cleaning liquid can be uniformly fed to
various positions of the wet cleaning head, thereby en-
abling the wet cleaning head to reliably clean the surface
to be cleaned.

[0043] The liquid supply channel may have one liquid
inlet 111, and the one liquid inlet 111 corresponds to all of
the liquid outlets 112.

[0044] As an alternative embodiment of the present
disclosure, the liquid supply channel may have at least
two liquid inlets 111, and each of the liquid inlets 111 may
respectively correspond to the plurality of liquid outlets
112, so as to reliably feed the cleaning liquid to the wet
cleaning head. The liquid inlet 111 may be formed by a
columnar structure so as to connect with a pipe-shaped
structure which feeds the cleaning liquid. The liquid outlet
112 may be a rectangular port, a circular port, or other
polygonal structure, which is not limited herein. The
plurality of liquid outlets 112 is disposed sequentially in
the direction parallel to the cleaning head 21.

[0045] In embodiments of the present disclosure, as
shown in FIG. 5 and FIG. 6, the recovery system 40 is
disposed on the robot body 10, and includes a collecting
part 41. The collecting part 41 collects residues on the
cleaning head 21 and/or the surface to be cleaned, so
that the surface to be cleaned can be effectively cleaned,
thereby ensuring the cleanliness of the surface to be
cleaned.

[0046] During movement, the cleaning robot achieves
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the cleaning of the surface to be cleaned through the
rotation of the cleaning head 21. In this process, the
residues on the surface to be cleaned may be adsorbed
onto the cleaning head 21, and the collecting part 41 may
collect these residues to ensure the cleanliness of the
cleaning head 21. In addition, the collecting part 41 may
also collect the residues on the surface to be cleaned,
and thus cooperates with the cleaning head 21 to achieve
reliable cleaning of the surface to be cleaned. The resi-
dues may be water, debris, etc., which is not limited
herein.

[0047] In embodiments of the present disclosure, as
shown in FIG. 3, the recovery system 42 further includes
a scraper 42. The scraper 42 is in contact with the
cleaning head 21, and removes the residues from the
cleaning head 21 by interfering with the cleaning head 21,
so that the residues are collected by the collecting part
41. Thus, the cleanliness of the cleaning head 21 is
ensured, thereby ensuring that the surface to be cleaned
is effectively cleaned.

[0048] Specifically, the scraper 42 may be of a plate-
like structure, and the plate-like structure interferes with
the cleaning head 21. The plate-like structure may re-
move the residues from the cleaning head 21 during
rotation of the cleaning head 21, so that the residues
are collected by the collecting part41. Thus, it is ensured
thatthe residues adsorbed from the surface to be cleaned
can be collected by the collecting part 41 punctually. The
scraper 42 may be disposed on the robot body 10. The
scraper 42 is detachably disposed on the robot body 10.
[0049] In embodiments of the present disclosure, the
scraper 42 is parallel to the cleaning head 21, so that the
scraper 42 can remove the residues from the cleaning
head 21 reliably, and the structure can be assembled
conveniently.

[0050] Specifically, the length of the scraper 42 may be
equal to the length of the cleaning head 21. While ensur-
ing that the scraper 42 can completely interfere with the
cleaning head 21, the scraper 42 may be avoided from
occupying the space in the length direction, thereby
ensuring the compactness of the structure.

[0051] As an alternative embodiment of the present
disclosure, the transverse axis of the robot body 10 is
parallel to both the cleaning head 21 and the scraper 42.
[0052] In embodiments of the present disclosure, as
shown in FIG. 10 and FIG. 11, the scraper 42 is provided
with a liquid suction port 421, and the liquid suction port
421 is in communication with the collecting part 41, so
that the sewage is reliably collected by the recovery
system 40 into the collecting part 41 through the liquid
suction port 421.

[0053] Specifically, the liquid suction port421 may face
towards the cleaning head 21. After the sewage on the
cleaning head 21 is scraped off by the scraper 42, the
sewage may flow along the scraper 42 and flow towards
the liquid suction port 421, so that the sewage may be
pumped by the recovery system 40 into the collecting part
41 through the liquid suction port 421.



1 EP 4 505 928 A1 12

[0054] As an alternative embodiment of the present
disclosure, the liquid suction port 421 may be disposed
on a side of the scraper 42 away from the cleaning head
21. Part of the scraper 42 may gather the sewage to-
gether, and the liquid suction port 421 pumps the gath-
ered sewage into the collecting part 41.

[0055] In embodiments of the present disclosure, as
shown in FIG. 7, the recovery system 40 further includes
a power part 43, which is in pneumatic communication
with the collecting part 41 to collect the residues to the
collecting part41. A negative pressure may be generated
between the power part 43 and the collecting part 41, so
that the residues on the surface to be cleaned and the
residues on the cleaning head 21 can be sucked into the
collecting part 41. Specifically, the negative pressure
generated between the power part 43 and the collecting
part 41 may suck the sewage into the collecting part 41
through the liquid suction port 421. The power part 43
may be a fan.

[0056] In embodiments of the present disclosure, as
shown in FIG. 9, the accommodating chamber 113 is
formed in the fixed bracket 11. The cleaning head 21 is
disposed in the accommodating chamber 113. The col-
lecting part 41 is in communication with the accommo-
dating chamber 113, so that the residues enter the col-
lecting part 41 after passing through the accommodating
chamber 113.

[0057] Specifically, the fixed bracket 11 is provided with
a through hole 114. The through hole 114 is in commu-
nication with the collecting part 41 and the accommodat-
ing chamber 113. The residues scraped off from the
cleaning head 21 by the scraper 42 are located in the
accommodating chamber 113 of the fixed bracket 11.
Thus, the negative pressure generated between the
power part 43 and the collecting part 41 may suck the
residues in the accommodating chamber 113 into the
collecting part 41 via the through hole 114. As an alter-
native embodiment of the present disclosure, the accom-
modating chamber 113 of the fixed bracket 11 may form a
relatively sealed space with the surface to be cleaned.
Thus, the negative pressure generated between the
power part 43 and the collecting part 41 may suck the
residues on the surface to be cleaned into the collecting
part 41 via the through hole 114.

[0058] In embodiments of the present disclosure, as
shown in FIG. 7, the collecting part 41 includes an inlet
411 and an outlet 412. The inlet 411 may be in commu-
nication with the accommodating chamber 113. Further,
the inlet 411 may be in communication with the through
hole 114, and the outlet 412 may be in communication
with the power part 43, so that the power part 43 provides
power through the outlet 412 of the collecting part 41 to
suck the residues into the inlet 411 of the collecting part
41 from the through hole 114 of the accommodating
chamber 113. Thus, the residues enter the collecting part
41. When an airflow flows in the collecting part 41, the
sewage, debris, etc. carried in the airflow remain in the
collecting part 41 under the action of gravity. Therefore,
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when the airflow has a relatively long flow path in the
collecting part 41, the sewage, debris, etc. may be effec-
tively separated from the airflow.

[0059] In embodiments of the present disclosure, as
shown in FIG. 12, the inlet 411 and the outlet 412 of the
collecting part 41 may be disposed on the same side of
the collecting part 41. For example, the inlet 411 and the
outlet412 of the collecting part 41 are both disposed on a
front side of the collecting part 41. Such an arrangement
can effectively extend the flow path of the airflow in the
collecting part 41, so that sewage, debris, etc. can be
separated from the airflow more effectively.

[0060] In embodiments of the present disclosure, as
shown in FIG. 5 and FIG. 6, the plugging assembly 50 of
the cleaning robot is disposed on the robot body 10. At
least part of the plugging assembly 50 is adjustable in
position so as to close or open the inlet 411 and the outlet
412 of the collecting part 41, thereby avoiding the debris
in the collecting part 41 from being poured out from the
inlet411 or entering the power part43 from the outlet412.
[0061] Specifically, the plugging assembly 50 may
close the inlet 411 and the outlet 412 of the collecting
part 41 when the cleaning robot is not in operation. Thus,
the problem can be avoided that the residues are poured
out incidentally due to manual movement of the cleaning
robot. When the cleaning robot starts to operate, the
plugging assembly 50 may open the inlet 411 and the
outlet 412 of the collecting part 41, so that the residues
may be pumped into the collecting part 41 from the inlet
411.

[0062] In embodiments of the present disclosure, the
plugging assembly 50 may be controlled by an indepen-
dent motor, and may control the closing of the inlet 411
and the outlet 412 of the collecting part41 at any time, for
example, closing the same when the cleaning robot is not
in operation. For example, the motor of the plugging
assembly 50 may be electrically connected to the control
system 80 of the cleaning robot, so that the plugging
assembly 50 can be controlled according to the motion
state of the cleaning robot fed back by the control system
80. Forexample, when the control system 80 controls the
cleaning robot to stop operating, the plugging assembly
50 may be controlled to close the inlet 411 and the outlet
412 of the collecting part 41. Alternatively, when the
control system 80 detects that the cleaning robot is in
atilted state, the plugging assembly 50 may be controlled
to close the inlet 411 and the outlet 412 of the collecting
part41. Alternatively, when the control system 80 detects
that the cleaning robot is in an idle state for a long period
oftime, for example, when the cleaning robot is stuckin a
fixed position during cleaning and thus cannot advance,
the plugging assembly 50 may be controlled by the con-
trol system 80 to close the inlet 411 and the outlet 412 of
the collecting part 41. Alternatively, when the control
system 80 detects that the garbage in the collecting part
41 reaches a certain height, the plugging assembly 50
may be controlled by the control system 80 to close the
inlet 411 and the outlet 412 of the collecting part 41.
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[0063] In addition, the user may control the plugging
assembly 50 using an app to satisfy use requirements,
and the closing of the inlet 411 and the outlet 412 of the
collecting part 41 may be flexibly controlled.

[0064] In embodiments of the present disclosure, as
shown in FIG. 6 and FIG. 13, the plugging assembly 50
includes a connecting rod 51, afirst plugging member 52
disposed on the connecting rod 51, and a second plug-
ging member 53 disposed on the connecting rod 51. The
connecting rod 51 is movably disposed relative to the
robot body 10, so that the first plugging member 52 and
the second plugging member 53 close or open the inlet
411 and the outlet 412, respectively. That is, the first
plugging member 52 and the second plugging member
53 may close or open the inlet 411 and the outlet 412
synchronously, in order to improve the operating perfor-
mance of the cleaning robot and ensure that the residues
are sucked into the collecting part 41 punctually.

[0065] In embodiments of the present disclosure, as
shown in FIG. 6 and FIG. 13, the plugging assembly 50
may include a driving part 54. The driving part 54 may be
amotor. The driving part 54 is in driving connection to the
connecting rod 51, so as to drive the connecting rod 51 to
rotate. Thus, the first plugging member 52 and the sec-
ond plugging member 53 are driven to rotate to close or
open the inlet 411 and the outlet 412.

[0066] As shown in FIG. 13, the first plugging member
52 and the second plugging member 53 are disposed in
the middle part of the connecting rod 51 at an interval.
One end of the connecting rod 51 is connected to the
driving part 54, and the other end of the connecting rod 51
extends beyond the second plugging member 53. The
first plugging member 52 is disposed between the driving
part 54 and the second plugging member 53. The first
plugging member 52 and the second plugging member
53 are disposed at positions of the connecting rod 51
close to two opposite ends of the connecting rod 51,
respectively. The first plugging member 52 and the sec-
ond plugging member 53 are detachably disposed on the
connecting rod 51, or both integrally formed on the con-
necting rod 51.

[0067] As an alternative embodiment of the present
disclosure, the driving part 54 may be a cylinder, an oil
cylinder, or a telescopic motor, and may be connected to
the connecting rod 51. The driving part 54 performs
telescopic motion through a telescopic link thereof. That
is, the connecting rod 51 may perform telescopic motion.
The connecting rod 51 may move forward and backward.
Thus, the first plugging member 52 and the second
plugging member 53 may move forward and backward,
thatis, moving along a direction parallel to a plane where
theinlet411 and the outlet412 of the collecting part41 are
disposed, so that the inlet 411 and the outlet 412 of the
collecting part 41 are closed or opened.

[0068] As an alternative embodiment of the present
disclosure, the driving part 54 may be a cylinder, an oil
cylinder, or a telescopic motor, and may be connected to
the connecting rod 51. The driving part 54 performs
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telescopic motion through a telescopic link thereof. That
is, the connecting rod 51 may perform telescopic motion.
The connecting rod 51 may move vertically. Thus, the first
plugging member 52 and the second plugging member
53 may move vertically, that is, moving along a direction
perpendicular to a plane where the inlet411 and the outlet
412 of the collecting part41 are disposed, so that the inlet
411 and the outlet 412 of the collecting part 41 are closed
or opened.

[0069] As an alternative embodiment of the present
disclosure, the first plugging member 52 and the second
plugging member 53 of the plugging assembly 50 may be
independently disposed on a first driving part and a
second driving part. The first driving part and the second
driving part drive the first plugging member 52 and the
second plugging member 53 respectively to move, so as
to close or open the inlet 411 and the outlet 412. The first
driving part and the second driving part may operate
synchronously, so that the first plugging member 52
and the second plugging member 53 operate synchro-
nously. Thus, theinlet411 and the outlet412 are closed or
opened synchronously. Each of the first driving part and
the second driving part may be a motor, a cylinder, an olil
cylinder, or other power mechanism.

[0070] As an alternative embodiment of the present
disclosure, as shown in FIG. 14, the plugging assembly
50 may include a connecting rod 51, a first plugging
member 52, a second plugging member 53, a driving
part 54, and an ejector rod 55. The first plugging member
52 and the second plugging member 53 are connected
onto the connecting rod 51. The ejector rod 55 may be
connected to the first plugging member 52. The driving
part 54 is in driving connection to the ejector rod 55, so
that the driving part 54 may drive the ejector rod 55 to
move vertically. In this way, the first plugging member 52
and the second plugging member 53 move vertically, or
the connecting rod 51 drives the first plugging member 52
and the second plugging member 53 to rotate, thereby
synchronously closing or opening the inlet 411 and the
outlet 412.

[0071] Alternatively, the plugging assembly 50 may
further include an elastic member 56. After the driving
part 54 releases power, the elastic member 56 may drive
the ejector rod 55 to return to its original position, so that
the first plugging member 52 and the second plugging
member 53 are moved from a position where the inlet 411
and the outlet412 are opened to a position where the inlet
411 and the outlet412 are closed. The elastic member 56
may be a spring. For example, the spring may be sleeved
on the connectingrod 51. One end of the spring is abutted
against the first plugging member 52, and the other end of
the spring may be supported on another component of
the cleaning robot. For example, the other end of the
spring may be abutted against the robot body 10, so that
the spring may be pressed tightly when the ejector rod 55
moves upward, and the spring returns to its original
position after the ejector rod 55 loses power. In this
way, the first plugging member 52 and the second plug-
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ging member 53 are driven to move from a position where
the inlet 411 and the outlet 412 are opened to a position
where the inlet 411 and the outlet 412 are closed. There
may be one spring, and the spring may be sleeved onone
end of the connecting rod 51. At this time, the other end of
the connecting rod 51 may be passively rotated. For
example, the spring may be abutted against the first
plugging member 52 or the second plugging member
53. At least two springs may exist. The two springs are
disposed at two ends of the connecting rod 51, respec-
tively, and may be abutted against the first plugging
member 52 and the second plugging member 53, re-
spectively.

[0072] When the driving part 54 drives the ejector rod
55 to move upward, the connecting rod 51 may rotateina
first direction, so that the first plugging member 52 and
the second plugging member 53 open the inlet 411 and
the outlet 412. At this time, the elastic member 56 is
pressed tightly. After the driving part 54 releases power
or the driving part 54 operates reversely, for example, the
ejector rod 55 moves upward when the motor rotates
forward, and the driving part 54 may not be fixedly con-
nected to the ejector rod 55 when the motor rotates
reversely. Then, the connecting rod 51 is driven to rotate
in a second direction by a driving force generated when
the elastic member 56 restores toits original state, so that
the ejector rod 55 is pressed to move downward. In this
way, the first plugging member 52 and the second plug-
ging member 53 may plug in the inlet 411 and the outlet
412. The driving part 54 may include a cam mechanism,
through which the ejector rod 55 is driven to move up-
ward. At this time, the ejector rod 55 may be in contact
with the cam mechanism, but not fixed. Alternatively, the
driving part 54 may include an electric push rod. The
electric push rod may be only in an insertable connection
to the ejector rod 55, but not form an axial fixation. In
some embodiments, itis not excluded that the driving part
54 may be fixedly connected to the connecting rod 51,
and the elastic member 56 may be cancelled at this time.
The driving part 54 drives the ejector rod 55 to move
upward. The driving part 54 may include a cam mechan-
ism, agear mechanism, etc., aslong as the driving part 54
can achieve rectilinear motion so that the ejectorrod 55is
pushed to perform rectilinear motion.

[0073] In embodiments of the present disclosure, as
shown in FIG. 14, the plugging assembly 50 may further
include aseal 57, and the seal 57 may be disposed on the
collecting part 41. That is, the collecting part 41 may be
provided with a through hole. The ejector rod 55 may
pass through the through hole and becomes connected
tothe driving part 54. The seal 57 is configured to plugin a
gap between a hole wall of the through hole and the
ejector rod 55, so as to avoid the sewage from flowing
out of the collecting part41. The ejector rod 55 may move
verticallyinthe seal 57. The seal 57 may be a sealing ring.
[0074] The collecting part 41 may include at least two
sub-chambers, i.e., a first sub-chamber for storing sew-
age and a second sub-chamber which is an empty cham-
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ber in a normal state. Only after the liquid level in the first
sub-chamber reaches a certain value, the sewage will
flow into the second sub-chamber. The ejector rod 55
penetrates through the second sub-chamber. Therefore,
in the normal state, the problem of liquid leakage will not
occur in the second sub-chamber. In a case that liquid
exists in the second sub-chamber, the second sub-cham-
ber can be effectively prevented from liquid leakage by
arranging the seal 57.

[0075] Inembodiments ofthe presentdisclosure, when
the collecting part 41 is assembled in the cleaning robot,
the ejector rod 55 may prop open the first plugging
member 52 and the second plugging member 53. When
the collecting part 41 is taken out, the first plugging
member 52 and the second plugging member 53 lose
support by the ejector rod 55, and are closed under the
action of a spring force.

[0076] Whenitis detected, through the sensor, thatthe
user turns over the cleaning robot or the cleaning robot
leans, etc., a program controls the ejector rod 55 to move,
so that the ejectorrod 55 cannot support the first plugging
member 52 and the second plugging member 53, and the
first plugging member 52 and the second plugging mem-
ber 53 are closed under the action of the spring force.
[0077] In embodiments of the present disclosure, as
shown in FIG. 1 and FIG. 2, the cleaning system 20 may
be disposed on the forward portion 12 of the robot body
10, and at least part of the driving system 30 may be
disposed on the backward portion 13 of the robot body
10. For example, the driven wheel 33 of the driving
system 30 may be disposed at an edge position of the
backward portion 13. The forward portion 12 may be
substantially rectangular, and the backward portion 13
may be substantially semi-circular.

[0078] In embodiments of the present disclosure, as
shown in FIG. 2 and FIG. 3, the cleaning system 20
further includes an auxiliary cleaning head 23, and the
auxiliary cleaning head 23 is disposed on the robot body
10. With the auxiliary cleaning head 23, the cleaning
robot can better clean wall edges, wall corners, and other
areas, thereby improving the cleaning effect of the clean-
ing system 20.

[0079] In embodiments of the present disclosure, as
shownin FIG. 1and FIG. 2, the auxiliary cleaning head 23
is disposed at a corner position of the robot body 10, and
part of the auxiliary cleaning head 23 extends beyond the
robot body 10. The part of the auxiliary cleaning head 23
extending beyond the robot body 10 is less than a part of
the auxiliary cleaning head 23 disposed below the robot
body 10, so that on while ensuring a cleaning range of the
auxiliary cleaning head 23, the auxiliary cleaning head 23
is also prevented from excessively increasing the occu-
pied area of the cleaning robot.

[0080] The robot body 10 includes the forward portion
12 and the backward portion 13. The forward portion 12 is
substantially a rectangular body. That is, in the case that
fabrication errors, installation errors, etc. are ignored, a
circumferential outer surface of the rectangular body may
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include corner areas with rounded transitions. The rec-
tangular body here only emphasizes a general structure
of the forward portion 12. The auxiliary cleaning head 23
is disposed at a corner position of the forward portion 12.
[0081] In embodiments of the present disclosure, as
showninFIG. 1and FIG. 2, the auxiliary cleaning head 23
is disposed at a position of the robot body 10 close to the
forward portion 12, and part of the auxiliary cleaning head
23 extends beyond the born buffer 72. Even if the clean-
ing robot is blocked by an obstacle in front, the auxiliary
cleaning head 23 can also clean the gap and other parts
in front, thereby improving the cleaning capability of the
cleaning robot.

[0082] In embodiments of the present disclosure, a
preset included angle is formed between the transverse
axis of the robot body 10 and the cleaning head 21. That
is, the cleaning head 21 is disposed obliquely. The aux-
iliary cleaning head 23 is disposed on a side of the
cleaning head 21 which is tilted backward, so that the
area of the auxiliary cleaning head 23 may be increased.
Thatis, the area of the auxiliary cleaning head 23 can be
made relatively large without excessively increasing the
part of the auxiliary cleaning head 23 extending beyond
the robot body 10, thereby ensuring that the cleaning
system 20 has an enough cleaning area. The outer edge
of the auxiliary cleaning head 23 is substantially circular.
The auxiliary cleaning head 23 is disposed on the side of
the cleaning head 21 which is tilted backward. This
enables the auxiliary cleaning head 23 to have arelatively
large cleaning area, and enables part of the auxiliary
cleaning head 23 to overlap with the cleaning head 21.
[0083] In embodiments of the present disclosure, part
of the auxiliary cleaning head 23 overlaps with the clean-
ing head 21. In this way, the problem of missing cleaning
between the auxiliary cleaning head 23 and the cleaning
head 21 can be avoided, while still ensuring that a com-
bination of the auxiliary cleaning head 23 and the clean-
ing head 21 increases the cleaning area, thereby improv-
ing the cleaning effect of the cleaning system 20.
[0084] In embodiments of the present disclosure, the
outer edge of the auxiliary cleaning head 23 extends
beyond the outer edge of the robot body 10. That is,
the auxiliary cleaning head 23 may clean positions out-
side the robot body 10, such as wall edges, wall corners,
and other areas, thereby increasing the cleaning area of
the cleaning system 20 and improving the cleaning per-
formance of the cleaning robot.

[0085] In embodiments of the present disclosure, the
auxiliary cleaning head 23 includes a wet auxiliary clean-
ing head 231. The liquid supply part 22 feeds the cleaning
liquid into the wet auxiliary cleaning head 231. The aux-
iliary cleaning head 23 may be disposed below the liquid
supply part22. The cleaning liquid in the liquid supply part
22 is delivered to the auxiliary cleaning head 23 through a
water delivery mechanism, so that the auxiliary cleaning
head 23 performs wet cleaning on the surface to be
cleaned.

[0086] Specifically, the cleaning system 20 may further
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include an auxiliary liquid supply channel, through which
the liquid supply part 22 feeds the cleaning liquid to the
wet auxiliary cleaning head 231. The auxiliary liquid
supply channel may be a space formed in the auxiliary
cleaning head 23. The cleaning liquid is fed to the wet
auxiliary cleaning head 231 through the liquid outlet. The
auxiliary liquid supply channel may be aliquid feed pipe to
feed the cleaning liquid to the wet auxiliary cleaning head
231.

[0087] In embodiments of the present disclosure, as
shown in FIG. 15 and FIG. 16, the cleaning system 20
further includes a pump 24. The pump 24 is in commu-
nication with the liquid supply part 22, so as to feed the
cleaning liquid from the liquid supply part 22 onto one of
the cleaning head 21 and the auxiliary cleaning head 23.
The pump 24 may feed the cleaning liquid from the liquid
supply part 22 to the cleaning head 21 through the liquid
supply channel, and/or feed the cleaning liquid from the
liquid supply part 22 to the auxiliary cleaning head 23
through the auxiliary liquid supply channel.

[0088] Specifically, there may be one pump 24, and the
one pump 24 is in communication with both the liquid
supply channel and the auxiliary liquid supply channel.
There may be also two pumps 24, and the two pumps 24
are in communication with both the liquid supply channel
and the auxiliary liquid supply channel, respectively. The
pump 24 may be a gear pump, a vane pump, a piston
pump, a peristaltic pump, or the like. The power/flow of
the pump 24 is adjustable. The pump 24 may cooperate
with a valve and other devices to control the supply of the
cleaning liquid from the liquid supply part 22 to the
cleaning head 21 and the auxiliary cleaning head 23.
[0089] In embodiments of the present disclosure, the
cleaning head 21 is rotatably disposed around a first axis,
and the auxiliary cleaning head 23 is rotatably disposed
around a second axis. A certain included angle is formed
between the first axis and the second axis. The cleaning
head 21 may be a mopping roller brush. The auxiliary
cleaning head 23 may include cloth or wool. The cleaning
liquid in the liquid supply part 22 is evenly distributed on
the auxiliary cleaning head 23 through the centrifugal
force and the penetration by the cloth or wool. The
auxiliary cleaning head 23 may float vertically to a certain
extent.

[0090] In embodiments of the present disclosure, the
first axis is perpendicular to the second axis. That s, the
first axis may be parallel to the surface to be cleaned, and
the second axis may be perpendicular to the surface to be
cleaned.

[0091] As an alternative embodiment of the present
disclosure, the auxiliary cleaning head 23 may be a side
brush. The rotation axis of the side brush is at a certain
angle to the floor, so that the residues on the surface to be
cleaned can be moved into the cleaning area of the
cleaning head 21.

[0092] As an alternative embodiment of the present
disclosure, the auxiliary cleaning head 23 may be in the
form of a disc brush, a roller brush, or the like.
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[0093] AsshowninFIG. 4, the auxiliary cleaning head
23 may further include a main body part 232. The wet
auxiliary cleaning head 231 is connected onto the main
body part 232. The main body part 232 is disposed on the
robot body 10. The main body part 232 may include a
driving motor. The driving motor may drive the wet aux-
iliary cleaning head 231 to rotate. The wet auxiliary
cleaning head 231 may include cloth or wool. The main
body part 232 may include a support structure. The
support structure may be a tapered soft rubber support,
sothat arelatively large torque is transferred, and the wet
auxiliary cleaning head 231 is allowed to float vertically to
a certain extent, thereby improving the cleaning capabil-
ity.

[0094] In embodiments of the present disclosure, the
liquid supply part 22 and the collecting part 41 are
stacked, so that the space utilization ratio of the cleaning
robot can be increased, and the cleaning robot can be
prevented from being too large.

[0095] In embodiments of the present disclosure, as
shown in FIG. 15 and FIG. 16, the liquid supply part 22 is
disposed above the collecting part 41. The liquid supply
part 22 may be a clean water tank. The collecting part 41
may be a sewage tank. The clean water tank being
disposed above can facilitate the supply of the liquid to
the cleaning head 21 and the auxiliary cleaning head 23.
The sewage tank being disposed below can facilitate the
recovery of the residues.

[0096] The clean water tank and the sewage tank may
be vertically stacked. That is, as shown in FIG. 15 and
FI1G. 16, the liquid supply part 22 and the collecting part41
are vertically stacked. The clean water tank may be
disposed above the sewage tank. The clean water tank
being disposed above can facilitate the supply of the
liquid to the cleaning head 21 and the auxiliary cleaning
head 23. The sewage tank being disposed below can
facilitate the recovery of the residues. Moreover, the
clean water tank and the sewage tank being vertically
stacked also enable the center of gravity of the cleaning
robot to not change much in the horizontal direction,
thereby ensuring the stability of the cleaning robot and
avoiding significant shaking during cleaning.

[0097] The collecting part 41 may be disposed in the
middle position of the robot body 10. That is, the collect-
ing part 41 may be disposed on a side of the cleaning
system 20 away from the born buffer 72. In this way, the
center of gravity of the cleaning robot will not change
much when the amount of liquid in the collecting part 41
changes. Thus, it is ensured that the cleaning robot can
stably clean the surface to be cleaned, and the center of
gravity is stable during use.

[0098] In embodiments of the present disclosure, as
shown in FIG. 17, the liquid supply part 22 and the
collecting part 41 are vertically stacked. The liquid supply
part 22 is provided with a water inlet 221. The collecting
part 41 is provided with a drainage port 413. The water
inlet 221 in the liquid supply part 22 is configured to inject
clean water into the liquid supply part 22. The drainage
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port 413 in the collecting part 41 is configured to dis-
charge sewage in the collecting part 41 out from the
collecting part 41. The water inlet 221 may be disposed
on a side of the liquid supply part 22. The drainage port
413 may be disposed on a side of the collecting part 41.
For example, two orifices may be disposed on the bottom
or the side of the robot body 10, and the two orifices may
be configured to be connected to a clean water injection
structure and a sewage discharge structure. When the
cleaning robotisin normal use, the two orifices need to be
in a plugged state, so as to avoid water leakage. Alter-
natively, the water inlet 221 and the drainage port 413
may be plugged with seals. During water injection or
drainage, the liquid supply part 22 and the collecting part
41 may be simultaneously removed from the robot body
10. The liquid supply part 22 is connected to the collecting
part41, so that the liquid supply part 22 and the collecting
part41 may be removed from the robot body 10 synchro-
nously.

[0099] The liquid supply part 22 and the collecting part
41 may be removed from the robot body 10, so as to
achieve liquid injection into the liquid supply part 22 and
sewage discharge out from the collecting part 41. As
shown in FIG. 17, the collecting part 41 may be a spe-
cial-shaped structure, and may include a main body 414
and an extending part 415 connected to the main body
414. The main body 414 and the extending part 415
together form a chamber for collecting the sewage.
The main body 414 may be substantially a rectangular
body. The extending part 415 is an irregular special-
shaped structure. For example, the extending part 415
may be substantially divided into a triangle and a rectan-
gle, or a semicircle and a rectangle, etc., which is not
limited here. The space of the extending part 415 for
accommodating the sewage is smaller than the space of
the main body 414 for accommodating the sewage. With
the drainage port 413 disposed on the extending part
415, when the sewage is discharged, the sewage may be
gathered at the extending part 415 by tilting the collecting
part 41. This ensures that the sewage is discharged
smoothly, thereby avoiding sewage, which cannot be
discharged, from accumulating in the collecting part 41.
[0100] In embodiments of the present disclosure, a
plurality of cliff sensors may be disposed around circum-
ferential edge positions of the robot body 10. The aux-
iliary cleaning head 23 is disposed at the corner position
oftherobotbody 10. The cliff sensor may be disposed ata
position of the robot body 10 close to the auxiliary clean-
ing head 23. Atleast two cliff sensors may be disposed at
the position of the robot body 10 close to the auxiliary
cleaning head 23. The cliff sensor may identify the sur-
face to be cleaned to determine the physical character-
istics of the surface to be cleaned, including the surface
material, the degree of cleanliness, etc. The control
system 80 may control the operating state of the auxiliary
cleaning head 23 according to the identification result of
the cliff sensor to ensure the cleaning function of the
auxiliary cleaning head 23. For example, when the sur-
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face to be cleaned is identified by the cliff sensor as a floor
board, the auxiliary cleaning head 23 may be controlled to
increase humidity, so as to ensure the cleaning effect.
Alternatively, when the surface to be cleaned is identified
by the cliff sensor as a carpet, the auxiliary cleaning head
23 may be controlled to reduce humidity, so as to avoid
wetting the carpet.

[0101] In embodiments of the present disclosure, as
shown in FIG. 1, the detection system 60 of the cleaning
robot is disposed on the robot body 10. Atleast part of the
detection system 60 extends from the outer edge of the
robotbody 10, so astoincrease the detection range of the
detection system 60 and thereby increase the flexible
adjustment capability of the cleaning robot. The detection
system 60 may be an ultrasonic sensor, an infrared
sensor, or other sensors, and is configured to detect
the material change of the surface to be cleaned, the
level change of the surface to be cleaned, or detect dirt.
[0102] In embodiments of the present disclosure, at
least part of the detection system 60 is movably disposed
relative to the robot body 10, so that the position of the
detection system 60 can be reliably adjusted for adapting
to different application environments. The detection sys-
tem 60 may achieve position adjustment under the driv-
ing of the driving mechanism. Alternatively, the detection
system 60 may include a flexible mechanism, and
achieve position adjustment by deforming the flexible
mechanism.

[0103] Specifically, the detection system 60 is retrac-
tably disposed on the robotbody 10, and has an extended
state and a retracted state. When the detection system is
extended to the front of the cleaning robot, it may monitor
the floor condition in front of the cleaning robot. For
example, when the cleaning robot is in a D shape, the
detection system 60 may be disposed near the corner of
the cleaning robot, so that it is convenient for the detec-
tion system 60 to monitor the floor condition in front or at
the side in the retracted state. When the cleaning robot is
in a circular shape, the detection system 60 may be
disposed at the front of the cleaning robot.

[0104] In embodiments of the present disclosure, at
least part of the detection system 60 may extend from the
outer edge of the robot body 10, so that the detection
system 60 has a retracted state, in which the detection
system 60 is retracted in the robot body 10, and an
extended state, in which the detection system 60 extends
from the robot body 10. The control system 80 may
control the detection system 60 to move between the
retracted state and the extended state. In this way, the
detection system 60 can be adjusted in real time accord-
ing to the operating state or the operating path of the
cleaning robot, thereby ensuring that the detection sys-
tem 60 can accurately determine the state of the surface
to be cleaned.

[0105] Specifically, the driving system 30 may drive the
cleaning robot to operate on a working surface. At this
time, the control system 80 may drive the detection
system 60 to move from the retracted state to the ex-
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tended state, so that the detection system 60 can monitor
the state of the working surface in real time. In addition,
the detection system 60 has a detection viewing angle
towards the working surface, and thus may precisely
detect the state of the working surface, such as the
material change of the working surface, the level change
of the working surface, or detect dirt.

[0106] In embodiments of the present disclosure, as
shownin FIG. 1to FIG. 3, the detection system 60 may be
connected to the corner position of the robot body 10. The
auxiliary cleaning head 23 may be disposed at a position
ofthe robot body 10 close to the detection system 60. The
detection system 60 may identify the surface to be
cleaned in advance, so as to determine the physical
characteristics of the surface to be cleaned, including
the surface material, the degree of cleanliness, etc. The
control system 80 may control the operating state of the
auxiliary cleaning head 23 according to the identification
result of the detection system 60, so as to ensure the
cleaning function of the auxiliary cleaning head 23. For
example, when the surface to be cleaned is identified by
the cliff sensor as a floor board, the auxiliary cleaning
head 23 may be controlled to increase humidity, so as to
ensure the cleaning effect. Alternatively, when the sur-
face to be cleaned is identified by the cliff sensor as a
carpet, the auxiliary cleaning head 23 may be controlled
to reduce humidity, so as to avoid wetting the carpet.
[0107] In embodiments of the present disclosure, the
detection system 60 is retractably disposed on the for-
ward portion 12 of the robot body 10, so that the detection
system 60 can determine the state of the surface to be
cleaned earlier, and feed it back to the control system 80.
In this way, the control system 80 can adjust the walking
route and the cleaning mode of the cleaning robot ac-
cording to the information fed back by the detection
system 60. The detection system 60 is disposed at the
corner position of the forward portion 12, so that the
detection system 60 can be arranged reasonably and
is avoided from occupying a relatively large area. Be-
sides, this also enables the detection system 60 to re-
liably monitor the state of the working surface at the
corner of the robot body 10, thereby ensuring that the
cleaning robot can clean the working surface more effi-
ciently.

[0108] In embodiments of the present disclosure, as
shownin FIG. 1 and FIG. 4, atleast one detection system
60 is disposed adjacent to the auxiliary cleaning head 23,
and at least part of the detection system 60 is disposed
directly above the auxiliary cleaning head 23. In this way,
the detection system 60 can be prevented from interfer-
ing with the auxiliary cleaning head 23, and the corner
position of the robot body 10 can be utilized to a greater
extent. Thus, the positions for assembling the detection
system 60 and the auxiliary cleaning head 23 can be
reasonably arranged.

[0109] In embodiments of the present disclosure, the
control system 80 may be connected to the detection
system 60. The control system 80 may control the ex-
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tended state and the retracted state of the detection
system 60. For example, when the cleaning robot is
operating, the control system 80 may control the detec-
tion system 60 to move from the retracted state to the
extended state. Alternatively, when the cleaning robot
stops operating, the control system 80 may control the
detection system 60 to move from the extended state to
the retracted state. Alternatively, when the detection
system 60 detects that the working surface has a recess
or the material of the working surface changes, the con-
trol system 80 controls the working state of the cleaning
system 20 or the driving system 30 to change. The work-
ing surface is the surface to be cleaned. For example,
when the detection system 60 detects that the working
surface has a recess, the control system 80 may control
the driving system 30 to decelerate, and the control
system 80 may also control the cleaning system 20 to
rotate at a decreased speed. For example, when the
detection system 60 detects that the material of the work-
ing surface changes, for example, changing from carpet
to tile, the control system 810 may control the driving
system 30 to accelerate, and the control system 80 may
also control the cleaning system 20 to rotate at an in-
creased speed.

[0110] The detection system 60 may be configured to
detect the material change of the surface to be cleaned,
the level change of the surface to be cleaned, or detect
dirt, and then feed it back to the control system 80, so that
the operating sate of the cleaning robot can be controlled.
For example, when the detection system 60 detects that
the surface to be cleaned is relatively dirty, the control
system 80 may control the cleaning robot to slow down,
ensuring that the cleaning system 20 can better clean the
surface to be cleaned. Alternatively, when the detection
system 60 detects that the surface to be cleaned is a floor
board, the control system 80 may control the pump 24 to
increase the flow of the cleaning liquid fed from the liquid
supply part 22 to the cleaning head 21 and the auxiliary
cleaning head 23, so that a reliable cleaning of the floor is
ensured. Alternatively, the control system 80 may adjust
the walking route and the cleaning mode of the cleaning
robot according to the information fed back by the detec-
tion system 60. For example, when the detection system
60 is in an extended state, the detection system 60 may
be disposed in front of the robot body 10. In this way, the
detection system 60 may determine the state of the sur-
face to be cleaned earlier, and feed it back to the control
system 80. Thus, the control system 80 may adjust the
walking route and the cleaning mode of the cleaning robot
according to the information fed back by the detection
system 60. The detection system 60 may detect the
change of the floor material earlier. For example, when
the floor material changes from floor board to carpet, the
detection system 60 may provide relevant information to
the control system 81 punctually, so that the control
system 80 can control the walking direction or the clean-
ing mode of the cleaning robot punctually. For example,
the cleaning robot is controlled to slow down when the
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floor material changes from floor board to carpet. Alter-
natively, the cleaning robot is controlled to reduce the
amount of liquid supplied to the cleaning head 21 and the
auxiliary cleaning head 23 when the floor material
changes from floor board to carpet.

[0111] In embodiments of the present disclosure, a
plurality of detection systems 60 may be provided, so
that the detection range of the detection system 60 may
be enlarged. Thus, the working state of the cleaning
system 20 or the driving system 30 may be assisted
precisely. Two detection systems 60 may also be pro-
vided, as shown in FIG. 1, and the two detection systems
60 are disposed at two corner positions of the forward
portion 12, respectively.

[0112] Other embodiments of the present disclosure
will be apparent to those skilled in the art from considera-
tion of the description and practice of the present dis-
closure. The present disclosure is intended to cover any
variations, uses, or adaptations of the present disclosure
which follow the general principle of the present disclo-
sure and include the common general knowledge or
customary technical means in the art which is not dis-
closed in the present disclosure. The description and
example embodiments are to be considered as being
exemplary only, and the true scope and spirit of the
presentdisclosure are indicated by the appended claims.
[0113] It should be understood that the present disclo-
sure is not limited to the exact structures that have been
described above and shown in the accompanying draw-
ings, and that various modifications and changes may be
made without departing from the scope thereof. The
scope of the present disclosure is only defined by the
appended claims.

Claims
1. A cleaning robot, comprising:

a robot body (10); and

a cleaning system (20) disposed on the robot
body (10) and comprising a cleaning head (21),
an auxiliary cleaning head (23), and a liquid
supply part (22),

wherein the liquid supply part (22) is configured
tofeed acleaning liquid to the cleaninghead (21)
and the auxiliary cleaning head (23).

2. The cleaning robot according to claim 1, wherein the
cleaning system (20) further comprises:
a pump (24), wherein the pump (24) is in commu-
nication with the liquid supply part (22) to feed the
cleaning liquid from the liquid supply part (22) to the
cleaning head (21) and the auxiliary cleaning head
(23).

3. Thecleaning robot accordingto claim 1 or 2, wherein
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the robot body (10) comprises a fixed bracket
(1);

the cleaning head (21) is disposed in the fixed
bracket (11);

the fixed bracket (11) is provided with a liquid
supply channel; and

the liquid supply part (22) feeds the cleaning
liquid to the cleaning head (21) through the liquid
supply channel.

The cleaning robot according to claim 3, wherein

the liquid supply channel comprises a liquid inlet
(111) and a liquid outlet (112), the liquid inlet
(111) being in communication with the liquid
supply part (22), and the liquid outlet (112) being
configured to feed the cleaning liquid to the
cleaning head (21); and

a plurality of liquid outlets (112) is provided, and
the plurality of liquid outlets (112) is disposed at
intervals in a direction parallel to the cleaning
head (21).

The cleaning robot according to any one of claims 1
to 4, further comprising:

a recovery system (40) disposed on the robot body
(10) and comprising a collecting part (41), the col-
lecting part (41) being configured to collect residues
on atleastone ofthe cleaning head (21), the auxiliary
cleaning head (23), and a surface to be cleaned.

The cleaning robot according to claim 5, wherein the
recovery system (40) further comprises:
ascraper (42), wherein the scraper (42) is configured
to be in contact with the cleaning head (21) and
remove the residues from the cleaning head (21)
by interfering with the cleaning head (21) so that the
residues are collected by the collecting part (41).

The cleaning robot according to claim 6, wherein the
scraper (42) is parallel to the cleaning head (21).

The cleaning robot according to any one of claims 1
to 7, whereinthe robotbody (10) defines a transverse
axis and a longitudinal axis, and the cleaning head
(21) is parallel to the transverse axis.

The cleaning robot according to any one of claims 6
to 8, wherein the scraper (42) is provided with a liquid
suction port (421) and the liquid suction port (421) is
in communication with the collecting part (41).

The cleaning robot according to any one of claims 5
to 9, wherein the recovery system (40) further com-
prises:

a power part (43), wherein the power part (43) is in
pneumatic communication with the collecting part
(41) to collect the residues to the collecting part (41).
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1.

12.

13.

14.
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The cleaning robot according to any one of claims 5
to 10, wherein

the collecting part comprises an inlet and an
outlet; and

the cleaning robot further comprises:

a plugging assembly disposed on the robot
body, at least part of the plugging assembly
being adjustable in position to close or release
the inlet and the outlet of the collecting part.

The cleaning robot according to claim 11, wherein
the plugging assembly comprises:

a connecting rod;

a first plugging member disposed on the con-
necting rod; and

a second plugging member disposed on the
connecting rod,

wherein the connecting rod is movably disposed
relative to the robot body, so that the first plug-
ging member and the second plugging member
close or open the inlet and the outlet of the
collecting part respectively.

The cleaning robot according to any one of claims 1
to 12, further comprising:

a detection system disposed on the robot body, at
least part of the detection system extending from an
outer edge of the robot body.

The cleaning robot according to claim 13, wherein at
least part of the detection system is movably dis-
posed relative to the robot body.
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