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A vibrating mop and an automatic cleaning de-

vice. The vibrating mop comprises a moving area (412)
and a fixed area (411), the moving area (412) and the
fixed area (411) being connected by means of a flexible
connecting part (413), and the moving area (412) being

capable of making a substantially reciprocating move-
ment relative to the fixed area (411). As the moving area
(412) of the vibrating mop can make a substantially re-
ciprocating movement with a vibrating apparatus, a given
area can be cleaned repeatedly.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Applications No. 202120375466.5 and No.
202120375551.1, both filed on February 10, 2021, which
are incorporated herein by reference in their entireties.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
cleaning robot technologies, and more particularly to a
vibratile mop and an automatic cleaning apparatus.

BACKGROUND

[0003] Atpresent, there are mainly two types of clean-
ing robots, thatis, a ground sweeping robot and a ground
mopping robot. The ground sweeping robot or the ground
mopping robot has a single function, and may be only
used for either sweeping or mopping a ground. If it is
desired to sweep and mop the ground at the same time,
both robots have to be prepared, thereby occupying a
double space and affecting the arrangement of other
components due to the unreasonable design of struc-
tures.

[0004] In the related art, mops for cleaning robots are
made of single-structure materials, and the mop cleans
an operating surface as a cleaning robot moves. How-
ever, the single-structure mop can only passively perform
the cleaning with the movement of the cleaning robot,
and cannot effectively clean regions with more stains or
stains that are difficult to remove.

SUMMARY OF THE INVENTION

[0005] An objective of the present disclosure is to pro-
vide a vibratile mop and an automatic cleaning appara-
tus.

[0006] According to specific embodiments of the
present disclosure, the present disclosure provides a vi-
bratile mop, which includes a movable region and a fixed
region that are connected to each other by a flexible con-
necting portion. The movable region is capable of sub-
stantially reciprocating relative to the fixed region.
[0007] Optionally, the vibratile mop further includes a
sliding fastener extending along an edge of the vibratile
mop and used for fastening the vibratile mop.

[0008] Optionally, at least one affixing region is provid-
ed on a back side of the vibratile mop.

[0009] Optionally, the affixing region is disposed on a
back side of the fixed region and/or a back side of the
movable region.

[0010] Optionally, the movable region includes a con-
cave-convex structure at a side of the movable region in
contact with an operating surface, and the concave-con-
vex structure cleans at least a part of the operating sur-
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face when the movable region substantially reciprocates.
[0011] Optionally, the movable region is of a rectangu-
lar, circular or semi-circular structure.

[0012] Optionally, the vibratile mop is of a single-lay-
ered structure or a multi-layered structure.

[0013] According to specific embodiments of the
present disclosure, the present disclosure provides an
automatic cleaning apparatus, which includes a mobile
platform configured to move automatically on an operat-
ing surface, and a cleaning module disposed on the mo-
bile platform. The cleaning module includes a dry clean-
ing module configured to clean at least a part of the op-
erating surface by means of dry cleaning, and a wet
cleaning module configured to clean at least a part of the
operating surface by means of wet cleaning. The wet
cleaning module includes: a cleaning head configured to
clean the operating surface, and a driving unit 420 con-
figured to drive the cleaning head to substantially recip-
rocate along a target surface, the target surface being a
part of the operating surface. The cleaning head includes
the vibratile mop according to any one of the aforesaid
contents.

[0014] Optionally, the driving unit includes: a driving
platform connected to a bottom surface of the mobile
platform and used for providing a driving force, and a
supporting platform detachably connected to the driving
platform, used for supporting the cleaning head and be-
ing liftable and lowerable under the driving of the driving
platform.

[0015] Optionally, the supporting platform includes at
least one assembly region for assembling the cleaning
head.

[0016] The presentdisclosure provides a vibratile mop
and an automatic cleaning apparatus. The vibratile mop
includes a movable region and a fixed region that are
connected to each other by a flexible connecting portion,
and the movable region is capable of substantially recip-
rocating relative to the fixed region. Since the movable
region of the vibratile mop can substantially reciprocate
along with a vibrating device, a certain region can be
cleaned repeatedly.

[0017] According to specific embodiments of the
present disclosure, the present disclosure provides an
automatic cleaning apparatus, which includes a mobile
platform configured to move automatically on an operat-
ing surface, and a cleaning module disposed on the mo-
bile platform. The cleaning module includes a dry clean-
ing module configured to clean at least a part of the op-
erating surface by means of dry cleaning, and a wet
cleaning module configured to clean at least a part of the
operating surface by means of wet cleaning. The wet
cleaning module includes: a cleaning head configured to
clean the operating surface; a driving unit configured to
drive the cleaning head to reciprocate along a target sur-
face, the target surface being a part of the operating sur-
face; a driving platform connected to a bottom surface of
the mobile platform and used for providing a driving force;
and a supporting platform detachably connected to the
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driving platform and used for supporting the cleaning
head. The supporting platform is provided with a clamp-
ing slot in which a cleaning substrate corresponding to
the clamping slot is provided. The cleaning substrate is
matched with the clamping slot to enable the cleaning
head to move within the supporting platform and along
a direction of the clamping slot.

[0018] Optionally, an elastic bracket is provided be-
tween the cleaning substrate and the supporting platform
to limit a moving direction of the cleaning substrate.
[0019] Optionally, the elastic bracket includes a first
end portion, a second end portion, and a connecting por-
tion for connecting the first end portion and the second
end portion.

[0020] Optionally, a mounting portion is provided on
the connecting portion and used for fixing the elastic
bracket to the clamping slot.

[0021] Optionally, the first end portion and the second
end portion of the elastic bracket are respectively dis-
posed on two sides of the cleaning substrate and used
for limiting the moving direction of the cleaning substrate.
[0022] Optionally, an elastic pad is provided among
the first end portion, the second end portion and the
cleaning substrate and used for elastically resetting the
cleaning substrate when the cleaning substrate contacts
the elastic pad during reciprocating motion.

[0023] Optionally,two ends of the clamping slotinclude
a third end portion and a fourth end portion for limiting a
region where the cleaning head reciprocates.

[0024] Optionally, the third end portion and the fourth
end portion are provided with a buffer pad on a side of
the third end portion and the fourth end portion facing the
cleaning substrate.

[0025] Optionally, the driving platform includes: a mo-
tor provided at a side of the driving platform close to the
mobile platform and used for outputting power via an out-
put shaft of the motor; a driving wheel connected to the
output shaft of the motor and having an asymmetrical
structure; and a vibrating rod provided at a side of the
driving platform opposite to the motor, and connected to
the driving wheel to reciprocate under asymmetric rota-
tion of the driving wheel.

[0026] Optionally, the cleaning substrate includes an
assembly notch disposed at a position of the cleaning
substrate in contact with the vibrating rod. When the sup-
porting platform is connected to the driving platform, the
vibrating rod is assembled to the assembly notch, so that
the cleaning head reciprocates within the clamping slot
under the action of the vibrating rod.

[0027] The present disclosure provides an automatic
cleaning apparatus, the supporting platform is provided
with a clamping slot in which a cleaning substrate corre-
sponding to the clamping slot is provided. The cleaning
substrate is matched with the clamping slot to enable the
cleaning head to move within the supporting platform
along a direction of the clamping slot. As a result, a mov-
able region of the cleaning head can be limited, such that
a mopping region of the cleaning head can be limited,
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and the reduction in the cleaning effect as caused by a
too large mopping region can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings here, which are
incorporated in the Description and constitute a part of
the Description, show embodiments conforming to the
present disclosure, and are used to explain the principles
of the present disclosure together with the Description.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the
present disclosure, and a person of ordinary skill in the
art may still derive other accompanying drawings from
these accompanying drawings without creative efforts.
In the accompanying drawings:

FIG. 1 is an oblique view of an automatic cleaning
apparatus according to an embodiment of the
present disclosure;

FIG. 2 is a schematic structural diagram of a bottom
of an automatic cleaning apparatus according to an
embodiment of the present disclosure;

FIG. 3 is an oblique view of a driving wheel assembly
at a side of an automatic cleaning apparatus accord-
ing to an embodiment of the present disclosure;
FIG. 4 is a front view of the driving wheel assembly
at a side of an automatic cleaning apparatus accord-
ing to an embodiment of the present disclosure;
FIG. 5 is an oblique view of a dust box according to
an embodiment of the present disclosure;

FIG. 6 is an oblique view of a blower according to an
embodiment of the present disclosure;

FIG. 7 is a schematic diagram of a dust box in an
open state according to an embodiment of the
present disclosure;

FIG. 8 is a schematic diagram of a dust box and a
blower in an assembled state according to an em-
bodiment of the present disclosure;

FIG. 9 is an exploded view of an automatic cleaning
apparatus according to an embodiment of the
present disclosure;

FIG. 10 is a structural diagram of a supporting plat-
form of an automatic cleaning apparatus according
to an embodiment of the present disclosure;

FIG. 11 is a structural diagram of a vibrating member
of an automatic cleaning apparatus according to an
embodiment of the present disclosure;

FIG. 12 is a schematic diagram of a cleaning head
driving mechanism based on a crank slider mecha-
nism according to another embodiment of the
present disclosure;

FIG. 13 is a schematic diagram of a cleaning head
driving mechanism based on a double-crank mech-
anism according to another embodiment of the
present disclosure;

FIG. 14 is a schematic diagram of a cleaning head
driving mechanism based on a crank mechanism ac-
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cording to another embodiment of the present dis-
closure;

FIG. 15is a structural diagram of a vibrating member
according to an embodiment of the present disclo-
sure;

FIG. 16 is a schematic structural diagram of the as-
sembly of a cleaning substrate according to an em-
bodiment of the present disclosure;

FIG. 17 is a structural diagram of a clean water pump
driven by a motor according to an embodiment of
the present disclosure;

FIG. 18 is a structural diagram of a lifting and lower-
ing module driven by a motor according to an em-
bodiment of the present disclosure;

FIG. 19 is a schematic diagram of an automatic
cleaning apparatus in a lifting state according to an
embodiment of the present disclosure;

FIG. 20 is a schematic diagram of an automatic
cleaning apparatus in a lowering state according to
an embodiment of the present disclosure;

FIG. 21 is a schematic diagram of a four-link lifting
and lowering structure in a lifting state according to
an embodiment of the present disclosure;

FIG. 22 is a schematic diagram of a four-link lifting
and lowering structure in a lowering state according
to an embodiment of the present disclosure;

FIG. 23 is a schematic structural diagram of a dry
cleaning module in a lowering state according to an
embodiment of the present disclosure;

FIG. 24 is a schematic structural diagram of a dry
cleaning module in a lifting state according to an em-
bodiment of the present disclosure; and

FIG. 25 is a schematic structural diagram of a clamp-
ing slot in a supporting platform according to an em-
bodiment of the present disclosure.

List of Reference Numerals:

[0029] 100-mobile platform, 110-rearward portion,
111-forward portion, 120-perception system, 121-posi-
tion determining device, 122-buffer, 123-cliff sensor,
130-control system, 140-driving system, 141-driving
wheel assembly, 142-steering assembly, 143-elastic el-
ement, 146-driving motor, 150-cleaning module, 151-dry
cleaning module, 152-dust box, 153-filter screen, 154-
dust suction inlet, 155-air outlet, 156-blower, 160-energy
system, 170-human-computer interaction system, 400-
wet cleaning assembly, 410-cleaning head, 420-driving
unit, 421-driving platform, 422-supporting platform,
4211-motor, 4212-driving wheel, 4213-vibrating mem-
ber, 4214-connecting rod, 4215-vibration buffering de-
vice, 4216-pawl, 4218-clean water pump pipe, 4219-
clean water pump, 4221-cleaning substrate, 4229-elastic
detaching button, 4224-assembly region, 4225-engag-
ment position, 4222-first sliding slot, 4223-second sliding
slot, 422001-clamping slot, 422002-elastic bracket,
4220021-first end portion, 4220022-second end portion,
4220023-connecting portion, 4220025-third end portion,
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4220026-fourth end portion, 525-first slider, 528-second
slider, 512(4227)-swiveling end, 514 (4226)-sliding end,
516 (624)-first pivot, 518(626)-second pivot, 500(600,
700)-driving mechanism, 500-four-link lifting and lower-
ing structure, 501-first connecting end, 502-second con-
necting end, 5011-first bracket, 5012-first connecting rod
pair, 50121-first connecting rod, 50122-second connect-
ing rod, 5013-power assembly, 50131-motor, 42194-ca-
ble, 50131-cable motor terminal, 50132-cable bracket
terminal, 50111-cross beam, 50112-sliding slot, 50113-
through hole, 50114-first longitudinal beam, 50115-sec-
ond longitudinal beam, 5021-second bracket, 5022-sec-
ond connecting rod pair, 50221-third connecting rod,
50222-fourth connecting rod, 600-floating lifting and low-
ering structure, 601-first fixed bracket, 602-second fixed
bracket, 603-connecting rod pair, 6031-first connecting
rod pair, 6032-second connecting rod pair, 60311-first
connecting rod, 60312-second connecting rod, 60321-
third connecting rod, 60322-fourth connecting rod, 6011-
first fixed portion, and 6012-second fixed portion.

DETAILED DESCRIPTION

[0030] To make the objectives, technical solutions and
advantages of the present disclosure clearer, the present
disclosure will be further described in detail below with
reference to the accompanying drawings. It is obvious
that the described embodiments are only some, but not
all of the embodiments of the present disclosure. All other
embodiments obtained by those of ordinary skills in the
art without creative efforts based on the embodiments in
the present disclosure are within the protection scope of
the present disclosure.

[0031] The terms used in the embodiments of the
present disclosure are for the purpose of describing par-
ticular embodiments only and are not intended to limit
the present disclosure. The singular forms "a/an", "said"
and "the" used in the embodiments of the present disclo-
sure and the appended claims are intended to include
the plural forms as well, unless otherwise indicated clear-
ly in the context. The term "a plurality of" generally in-
cludes at least two.

[0032] It is to be understood that, the term "and/or"
used herein only describes an association relationship
between associated objects, and indicates thatthere may
be three kinds of relationships. For example, A and/or B
may indicate three cases: A exists alone, A and B exist
at the same time, and B exists alone. In addition, the
character "/" herein generally indicates an "or" relation-
ship between the contextual objects.

[0033] Itis to be understood that, although the terms
first, second, third, etc. may be used to describe in the
embodiments of the present disclosure, these should not
be limited to these terms. These terms are only used to
distinguish. For example, "first" may also be referred to
as "second" without departing from the scope of the em-
bodiments of the present disclosure. Similarly, "second"
may also be referred to as "first".
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[0034] Itis also to be noted that, the terms "including"”,
"containing", or any other variants are intended to cover
the nonexclusive inclusion, such that a commodity or de-
vice including a series of elements includes not only those
elements, but also other elements not listed explicitly or
elements inherent to such a commaodity or device. With-
out more limitations, the element defined by the phrase
"including a ..." does not exclude the existence of other
same elements in the commaodity or device including the
element.

[0035] Optional embodiments of the present disclo-
sure are described in detail below with reference to the
accompanying drawings.

[0036] FIGs. 1-2 are schematic structural diagrams of
an automatic cleaning apparatus according to an exem-
plary embodiment. As shown in FIGs. 1-2, the automatic
cleaning apparatus may be a vacuum ground sucking
robot, or may be a ground mopping/brushing robot, or
may be a window climbing robot, or the like. The auto-
matic cleaning apparatus may include a mobile platform
100, a perception system 120, a control system 130, a
driving system 140, a cleaning module 150, an energy
system 160 and a human-computer interaction system
170.

[0037] The mobile platform 100 may be configured to
move automatically along a target direction on an oper-
ating surface. The operating surface may be a surface
to be cleaned by the automatic cleaning apparatus. In
some embodiments, the automatic cleaning apparatus
may be a ground mopping robot, and thus the automatic
cleaning apparatus operates onaground, and the ground
is the operating surface. The automatic cleaning appa-
ratus may also be a window cleaning robot, and thus the
automatic cleaning apparatus operates on an outer sur-
face of glass of a building, and the glass is the operating
surface. The automatic cleaning apparatus may also be
a pipe cleaning robot, and thus the automatic cleaning
apparatus operates on an inner surface of a pipe, and
the inner surface of the pipe is the operating surface. For
the purpose of presentation only, the following descrip-
tion in the present disclosure takes a ground mopping
robot as an example for illustration.

[0038] In some embodiments, the mobile platform 100
may be an autonomous mobile platform, or a non-auton-
omous mobile platform. The autonomous mobile plat-
form refers to that the mobile platform 100 itself can au-
tomatically and adaptively make an operational decision
based on an unexpected environmental input; and the
non-autonomous mobile platform itself cannot adaptively
make an operational decision based on an unexpected
environmental input, but can execute a given procedure
or operate according to a certain logic. Correspondingly,
when the mobile platform 100 is the autonomous mobile
platform, the target direction may be determined auton-
omously by the automatic cleaning apparatus; and when
the mobile platform 100 is the non-autonomous mobile
platform, the target direction may be set systematically
or manually. When the mobile platform 100 is the auton-
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omous mobile platform, the mobile platform 100 includes
a forward portion 111 and a rearward portion 110.
[0039] The perception system 120 includes a position
determining device 121 located on the mobile platform
100, a buffer 122 located at the forward portion 111 of
the mobile platform 100, and sensing devices such as a
cliff sensor 123, an ultrasonic sensor (not shown), an
infrared sensor (not shown), a magnetometer (not
shown), an accelerometer (not shown), a gyroscope (not
shown), an odometer (not shown), and the like located
at a bottom of the mobile platform 100, and used for pro-
viding various position information and motion state in-
formation of the automatic cleaning apparatus to the con-
trol system 130.

[0040] In order to describe behaviors of the automatic
cleaning apparatus more clearly, directions are defined
as follows: the automatic cleaning apparatus may travel
on the ground by various combinations of movements
relative to the following three mutually perpendicular ax-
es defined by the mobile platform 100, i.e., a transversal
axis x, a front and rear axis y and a center vertical axis
z. Aforward driving direction along the front and rear axis
y is designated as "forward", and a rearward driving di-
rection along the front and rear axis y is designated as
"rearward". The transversal axis x is extending, substan-
tially along a direction of an axis center defined by a cent-
er point of a driving wheel assembly 141, between a right
wheel and a left wheel of the automatic cleaning appa-
ratus. The automatic cleaning apparatus may rotate
around the x axis. It is referred to as "pitch up" when the
forward portion of the automatic cleaning apparatus is
tilted upward and the rearward portion thereof is tilted
downward, and it is referred to as "pitch down" when the
forward portion of the automatic cleaning apparatus is
tilted downward and the rearward portion thereof is tilted
upward. In addition, the automatic cleaning apparatus
may rotate around the z axis. In a forward direction of
the automatic cleaning apparatus, itis referred to as "turn
right" when the automatic cleaning apparatus is tilted to
the right of the y axis, and it is referred to as "turn left"
when the automatic cleaning apparatus is tilted to the left
of the y axis.

[0041] As shown in FIG. 2, the cliff sensors 123 are
provided at the bottom of the mobile platform 100 and in
front and rear of the driving wheel assembly 141, respec-
tively, for preventing the automatic cleaning apparatus
from falling off when the automatic cleaning apparatus
retreats, so as to avoid a damage to the automatic clean-
ing apparatus. The aforementioned "front" refers to a side
same as a travelling direction of the automatic cleaning
apparatus, and the aforementioned "rear" refers to a side
opposite to the travelling direction of the automatic clean-
ing apparatus.

[0042] The position determining device 121 includes,
butis not limited to, a camera and a laser distance sensor
(LDS) device.

[0043] Various components in the perception system
120 may operate independently, or operate together to
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achieve a purpose function more accurately. The surface
to be cleaned is identified by the cliff sensors 123 and
the ultrasonic sensor to determine physical properties of
the surface to be cleaned, including a surface material,
a degree of cleanliness, and the like, and may be deter-
mined more accurately in combination with the camera,
the LDS device, or the like.

[0044] For example, the ultrasonic sensor may deter-
mine whether the surface to be cleaned is a carpet. If the
ultrasonic sensor determines that the surface to be
cleaned is made of a carpet material, the control system
130 controls the automatic cleaning apparatus to perform
cleaning in a carpet mode.

[0045] The forward portion 111 of the mobile platform
100 is provided with the buffer 122. During cleaning,
when the driving wheel assembly 141 propels the auto-
matic cleaning apparatus to travel on the ground, the
buffer 122 detects one or more events (or objects) in a
travelling path of the automatic cleaning apparatus via a
sensor system, e.g., an infrared sensor, and the auto-
matic cleaning apparatus may control the driving wheel
assembly 141 based on the event (or object), such as an
obstacle or a wall, detected by the buffer 122 to cause
the automatic cleaning apparatus to respond to the event
(or object), for example, to move away from the obstacle.
[0046] The control system 130 is disposed on a circuit
main board in the mobile platform 100, and includes a
computing processor such as a central processing unit
or an application processor, that communicates with a
non-transitory memory such as a hard disk, a flash mem-
ory and a random-access memory. The application proc-
essor is configured to receive environmental information
sensed by the plurality of sensors and transmitted from
the perception system 120, to draw, based on obstacle
information fed back by the LDS, a simultaneous map of
an environment where the automatic cleaning apparatus
is located by using a positioning algorithm e.g., simulta-
neous localization and mapping (SLAM), and to autono-
mously determine a travelling path based on the envi-
ronmental information and the environmental map, and
then to control, based on the autonomously determined
travelling path, the driving system 140 to perform oper-
ations, such as travelling forward, travelling backward,
and/or steering. Further, the control system 130 may also
determine, based on the environmental information and
the environmental map, whether to activate the cleaning
module 150 to perform a cleaning operation.

[0047] Specifically, the control system 130 may, based
on distance information and speed information which are
fed back by the buffer 122 and the sensing devices such
asthe cliff sensors 123, the ultrasonic sensor, the infrared
sensor, the magnetometer, the accelerometer, the gyro-
scope and the odometer, comprehensively determine a
current operation state of the ground sweeping robot,
such as crossing a threshold, getting on a carpet, locating
at an edge of a cliff, being stuck from above or below,
having a full dust box or being picked up, and will also
give specific next-step action strategies for different sit-
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uations, so that the operation of the automatic cleaning
apparatus is more in line with requirements of an owner
and better user experience s provide. Further, the control
system can plan the most efficient and reasonable clean-
ing path and cleaning mode based on the simultaneous
map drawn by the SLAM, thereby greatly improving the
cleaning efficiency of the automatic cleaning apparatus.
[0048] The driving system 140 may execute a driving
command based on specific distance and angle informa-
tion, such as x, y, and 6 components, to manipulate the
automatic cleaning apparatus to travel across the
ground. FIG. 3 and FIG. 4 are an oblique view and a front
view of a driving wheel assembly 141 at a side of an
automatic cleaning apparatus according to an embodi-
ment of the present disclosure, respectively. As shown
in the figures, the driving system 140 includes the driving
wheel assembly 141, and may control a left wheel and a
right wheel simultaneously. In order to control the motion
of the apparatus more precisely, the driving system 140
preferably includes a left driving wheel assembly and a
right driving wheel assembly. The left driving wheel as-
sembly and the right driving wheel assembly are ar-
ranged symmetrically along a transversal axis defined
by the mobile platform 100. The driving wheel assembly
includes a body portion, a driving wheel and an elastic
element. One end of the body portion is connected to a
frame; the driving wheel is disposed at the body portion
and driven by a driving motor 146; and the elastic element
is connected between the body portion and the frame,
and configured to provide an elastic force between the
frame and the body portion. The driving motor 146 is
located outside the driving wheel assembly 141, an axis
center of the driving motor 146 is located within a sec-
tional projection of the driving wheel, and the driving
wheel assembly 141 may also be connected to the odom-
eter and a circuit for measuring a driving current.
[0049] In order for the automatic cleaning apparatus
to move on the ground more stably or have a stronger
movement ability, the automatic cleaning apparatus may
include one or more steering assemblies 142. The steer-
ing assembly 142 may be a driven wheel or a driving
wheel, and structurally includes but is not limited to a
universal wheel. The steering assembly 142 may be lo-
cated in front of the driving wheel assembly 141.
[0050] The driving motor 146 provides power for rota-
tion of the driving wheel assembly 141 and/or the steering
assembly 142.

[0051] The driving wheel assembly 141 may be de-
tachably connected to the mobile platform 100 to facilitate
assembly, disassembly and maintenance. The driving
wheel may be provided with an offset drop suspension
system movably fastened, e.g., rotatably attached, to the
mobile platform 100 of the automatic cleaning apparatus,
and maintain contact and traction with the ground by an
elastic element 143 such as a tension spring or a com-
pression spring with a certain grounding force; and mean-
while, the cleaning module 150 of the automatic cleaning
apparatus is also in contact with the surface to be cleaned
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with a certain pressure.

[0052] The energy system 160 includes a rechargea-
ble battery, such as a nickel-hydride battery and a lithium
battery. The rechargeable battery may be connected with
a charging control circuit, a battery pack charging tem-
perature detecting circuit and a battery undervoltage
monitoring circuit. The charging control circuit, the battery
pack charging temperature detecting circuit and the bat-
tery undervoltage monitoring circuit are then connected
to a single-chip microcomputer control circuit. A host of
the automatic cleaning apparatus is connected to a
charging pile through a charging electrode disposed on
a side of or below a body of the automatic cleaning ap-
paratus for charging.

[0053] The human-computer interaction system 170
includes buttons that are on a panel of the host and used
by a user to select functions. The human-computer in-
teraction system 170 may furtherinclude a display screen
and/or an indicator light and/or a horn, which presents a
current state or function item of the automatic cleaning
apparatus to the user. The human-computer interaction
system 170 may further include a mobile client program.
For a route navigation type cleaning apparatus, a mobile
client may present a map of the environment where the
apparatus is located and a position of the apparatus to
the user, which may provide richer and more user-friendly
function items to the user.

[0054] The cleaning module 150 may include a dry
cleaning module 151 and/or a wet cleaning module 400.
[0055] AsshowninFIGs. 5-8, the dry cleaning module
151 includes a rolling brush, a dust box, a blower and an
air outlet. The rolling brush having a certain interference
with the ground sweeps up garbage on the ground and
rolls up the garbage to the front of a dust suction inlet
between the rolling brush and the dust box, and then the
garbage is sucked into the dustbox by air having a suction
force, which is generated by the blower and passes
through the dust box. A dust removal capacity of the
ground sweeping robot may be characterized by a dust
pickup efficiency (DPU) of the garbage. The DPU is af-
fected by a structure and material of the rolling brush, is
affected by a utilization rate of the air in an air channel
formed by the dust suction inlet, the dust box, the blower,
the air outlet and connecting components between the
four, and is affected by a type and power of the blower,
which is a complex systematic design problem. Com-
pared to an ordinary plug-in vacuum cleaner, the im-
provement of the dust removal capacity is more mean-
ingful for an automatic cleaning apparatus with limited
energy because the improvement of the dust removal
capacity directly and effectively reduces requirements for
energy, that is, the original cleaning apparatus that may
clean 80 square meters of the ground on a single charge
may be evolved to clean 180 square meters or more on
a single charge. Furthermore, the service life of the bat-
tery with the reduced number of charging times will also
be greatly increased, so that the frequency of replacing
the battery by the user will also be decreased. More in-
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tuitively and importantly, the improvement of the dust re-
moval capacity is the most obvious and important user
experience, as the user will directly determine whether
the thorough cleaning is achieved. The dry cleaning mod-
ule may furtherinclude a side brush provided with arotary
shaft angled relative to the ground, for moving debris into
a region of the rolling brush of the cleaning module 150.
[0056] FIG. 5 is a schematic structural diagram of a
dustbox 152 in the dry cleaning module, FIG. 6 is a sche-
matic structural diagram of a blower 156 in the dry clean-
ing module, FIG. 7 is a schematic diagram of the dust
box 152 in an open state, and FIG. 8 is a schematic di-
agram of the dust box and the blower in an assembled
state.

[0057] The rolling brush having a certain interference
with the ground sweeps up garbage on the ground and
rolls up the garbage to the front of the dust suction inlet
154 between the rolling brush and the dust box 152, and
then the garbage is sucked into the dust box 152 by air
having a suction force, which is generated by the blower
156 and passes through the dust box 152. The garbage
is isolated inside the dust box 152 close to the dust suc-
tion inlet 154 by a filter screen 153, and the filter screen
153 completely isolates the dust suction inlet from the air
outlet, so that the filtered air enters the blower 156
through the air outlet 155.

[0058] Typically, the dust suction inlet 154 of the dust
box 152 is located in front of the automatic cleaning ap-
paratus, the air outlet 155 is located on a side of the dust
box 152, and an air suction inlet of the blower 156 is
docked with the air outlet of the dust box.

[0059] Afrontpanelofthe dustbox 152 maybe opened
for cleaning the garbage in the dust box 152.

[0060] The filter screen 153 is detachably connected
to a body of the dust box 152 to facilitate assembling,
disassembling and cleaning the filter screen.

[0061] According to specific embodiments of the
present disclosure, as shown in FIGs. 9-11, the wet
cleaning module 400 according to the present disclosure
is configured to clean at least a part of the operating sur-
face by means of wet cleaning. The wet cleaning module
400 includes a cleaning head 410 and a driving unit 420.
The cleaning head 410 is used for cleaning at least a part
of the operating surface, and the driving unit 420 is used
for driving the cleaning head 410 to substantially recip-
rocate along a target surface, the target surface being a
part of the operating surface. The cleaning head 410 re-
ciprocates along a surface to be cleaned, and a surface
of the cleaning head 410 in contact with the surface to
be cleaned is provided with a cleaning cloth or a cleaning
plate, which generates a high-frequency friction with the
surface to be cleaned through reciprocating motion,
thereby removing stains on the surface to be cleaned.
[0062] The higher the friction frequency is, the more
friction times per unit time is. A high-frequency recipro-
cating motion, also referred to as reciprocating vibration,
has a much higher cleaning ability than an ordinary re-
ciprocating motion, e.g., rotational friction cleaning. Op-
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tionally, when the friction frequency approaches a sound
wave, a cleaning effect will be much higher than that of
the rotational friction cleaning of dozens of revolutions
per minute. On the other hand, tufts on the surface of the
cleaning head are more uniform and extend in the same
direction under the shaking of high-frequency vibration
so as to achieve a more uniform overall cleaning effect,
rather than being only applied with a down pressure to
increase the frictional force in the case of low-frequency
rotation so as to improve the cleaning effect, as only the
down pressure does not cause the tufts to extend in the
nearly same direction. Therefore, in terms of the effect,
water marks on the operating surface cleaned under the
high-frequency vibration are more uniform without cha-
otic water stains.

[0063] The reciprocating motion may be a repeated
motion along any one or more directions within the op-
erating surface, or may be a vibrating motion perpendic-
ular to the operating surface, which is not strictly limited.
Optionally, the direction of the reciprocating motion of
the cleaning module is substantially perpendicular to the
travelling direction of the automatic cleaning apparatus
because the direction of the reciprocating motion being
parallel to the travelling direction of the automatic clean-
ing apparatus may cause the automatic cleaning appa-
ratus itself, which is travelling, to be unstable for the rea-
son that thrust and resistance in the travelling direction
make it easy for the driving wheel to skid, and the effect
of skid is more obvious when the wet cleaning module is
included, as the wetness of the operating surface in-
creases the possibility of skid. The skid not only affects
the stable travelling of the automatic cleaning apparatus
for cleaning, but also causes the sensors such as the
odometer and the gyroscope to measure a distance in-
accurately, thereby resulting in the inability of the navi-
gation type automatic cleaning apparatus to locate and
draw a map accurately. In the case of frequent skid, the
effect on the SLAM cannot be ignored. Therefore, it is
necessary to avoid the skid of the automatic cleaning
apparatus as much as possible. In addition to skid, a
motion component of the cleaning head in the travelling
direction of the automatic cleaning apparatus causes the
automatic cleaning apparatus to be pushed forward and
backward constantly during travelling, so the automatic
cleaning apparatus cannot travel stably and smoothly.
[0064] As an optional embodiment of the present dis-
closure, as shown in FIG. 9, the driving unit 420 includes:
a driving platform 421 connected to a bottom surface of
the mobile platform 100 and used for providing a driving
force; and a supporting platform 422 detachably connect-
ed to the driving platform 421, used for supporting the
cleaning head 410 and being liftable and lowerable under
the driving of the driving platform 421.

[0065] As an optional embodiment of the present dis-
closure, a lifting and lowering module is provided be-
tween the cleaning module 150 and the mobile platform
100, used for causing that the cleaning module 150 is in
better contact with the surface to be cleaned, or using
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different cleaning strategies for surfaces to be cleaned
made of different materials.

[0066] Optionally, the dry cleaning module 151 may be
connected to the mobile platform 100 by a passive lifting
and lowering module. When the cleaning apparatus en-
counters an obstacle, the dry cleaning module 151 may
pass the obstacle more easily through the lifting and low-
ering module.

[0067] Optionally, the wet cleaning module 400 may
be connected to the mobile platform 100 by an active
lifting and lowering module. When the wet cleaning mod-
ule 400 does not participate in the operation temporarily,
or when a surface to be cleaned cannot be cleaned by
the wet cleaning module 400, the wet cleaning module
400 is lifted by the active lifting and lowering module and
separated from the surface to be cleaned, so as to realize
the change of cleaning means.

[0068] As shown in FIGs. 10-11, the driving platform
421 includes: a motor 4211 disposed on a side of the
driving platform 421 close to the mobile platform 100 and
used for outputting power through an output shaft of the
motor; a driving wheel 4212 connected to the output shaft
of the motor and having an asymmetric structure; and a
vibrating member 4213 disposed on a side of the driving
platform 421 opposite to the motor 4211 and connected
to the driving wheel 4212 to reciprocate under the asym-
metrical rotation of the driving wheel 4212.

[0069] The driving platform 421 may further include a
gear mechanism. The gear mechanism may connect the
motor 4211 and the driving wheel 4212. The motor 4211
may directly drive the driving wheel 4212 to swivel, or
may indirectly drive the driving wheel 4212 to swivel
through the gear mechanism. Those of ordinary skills in
the art may understand that the gear mechanism may be
one gear, or may be a gear set composed of a plurality
of gears.

[0070] The motor 4211 simultaneously transmits,
through a power transmission device, power to the clean-
ing head 410, the driving platform 421, the supporting
platform 422, a water delivery mechanism, a water tank,
and the like. The energy system 160 provides power and
energy for the motor 4211 and is entirely controlled by
the control system 130. The power transmission device
may be a gear drive, a chain drive, a belt drive, or may
be a worm gear, or the like.

[0071] The motor 4211 has a forward output mode and
a reverse output mode. In the forward output mode, the
motor 4211 rotates in the forward direction; and in the
reverse output mode, the motor 4211 rotates in the re-
verse direction. In the forward output mode of the motor
4211, the motor 4211 simultaneously drives, through the
power transmission device, the vibrating member 4213
of the driving platform in the wet cleaning assembly 400
to substantially reciprocate and the water delivery mech-
anism to move synchronously. In the reverse output
mode of the motor 4211, the motor 4211 drives the driving
platform 421 to lift and lower through the power trans-
mission device.
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[0072] Further, the driving platform 421 further in-
cludes a connecting rod 4214 extending along an edge
of the driving platform 421 and connecting the driving
wheel 4212 and the vibrating member 4213, so that the
vibrating member 4213 extends to a preset position. An
extension direction of the vibrating member 4213 is per-
pendicular to the connecting rod 4214, so that a recipro-
cating motion direction of the vibrating member 4213 is
substantially perpendicular to the travelling direction of
the automatic cleaning apparatus.

[0073] The motor 4211 is connected to the driving
wheel 4212, the vibrating member 4213, the connecting
rod 4214 and a vibration buffering device 4215 through
the power transmission device. The vibrating member
4213 and the connecting rod 4214 constitute an approx-
imate L-shaped structure, as shown in FIG. 15. The vi-
brating member 4213 reciprocates under the driving of
the connecting rod 4214. The vibration buffering device
4215 has functions of damping and reducing the shaking
of a motion behavior driven by the driving wheel 4212,
so that the vibrating member 4213 may vibrate stably
within a range of motion provided by the supporting plat-
form 422. Optionally, the vibration buffering device 4215
is made of a soft material, optionally a rubber structure,
and the vibration buffering device 4215 sleeves the con-
necting rod 4214. On the other hand, the vibration buff-
ering device 4215 may also protect the vibrating member
4213 from being damaged due to the collision with the
driving platform 421, and thus may also affect the recip-
rocating motion of the vibrating member 4213. Movable
components and fixed components of the driving platform
421 are restricted from moving in the travelling direction
ofthe automatic cleaning apparatus through connections
with less elasticity, and are connected flexibly and al-
lowed to move in the direction substantially perpendicular
to the travelling direction, that is, in a vibration direction
of the vibrating member 4213. The above two movement
restrictions cause the vibrating member 4213 to substan-
tially reciprocate rather than accurately reciprocate.
When the wet cleaning assembly 400 is activated, the
motor 4211 is started to rotate forward to drive the con-
necting rod 4214 through the driving wheel 4212 to re-
ciprocate along the surface of the driving platform 421;
and meanwhile, the vibration buffering device 4215
drives the vibrating member 4213 to substantially recip-
rocate along the surface of the driving platform 421, the
vibrating member 4213 drives a cleaning substrate 4221
to substantially reciprocate along the surface of the sup-
porting platform 422, and the cleaning substrate 4221
drives a movable region 412 to substantially reciprocate
along the surface to be cleaned. At this time, a clean
water pump enables clean water to flow out of a clean
water tank and sprinkles the clean water on the cleaning
head 410 through a water discharging device 4217, and
the cleaning head 410 reciprocates to clean the surface
to be cleaned.

[0074] The cleaning intensity/efficiency ofthe automat-
ic cleaning apparatus may also be automatically and dy-
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namically adjusted according to an operation environ-
ment of the automatic cleaning apparatus. For example,
the automatic cleaning apparatus may achieve dynamic
adjustment according to physical information of the sur-
face to be cleaned detected by the perception system
120. For example, the perception system 120 may detect
the flatness of the surface to be cleaned, a material of
the surface to be cleaned, the existence of oil and dust,
and other information, and transmit the information to the
control system 130 of the automatic cleaning apparatus.
Correspondingly, the control system 130 may instruct the
automatic cleaning apparatus to automatically and dy-
namically adjust a rotational speed of the motor and a
transmission ratio of the power transmission device ac-
cording to the operation environment of the automatic
cleaning apparatus, so as to adjust a preset reciprocating
period of the reciprocating motion of the cleaning head
410.

[0075] For example, when the automatic cleaning ap-
paratus operates on a flat ground, the preset reciprocat-
ing period may be automatically and dynamically adjust-
ed to be longer, and a water volume of the water pump
may be automatically and dynamically adjusted to be
smaller; and when the automatic cleaning apparatus op-
erates on a less flat ground, the preset reciprocating pe-
riod may be automatically and dynamically adjusted to
be shorter, and the water volume of the water pump may
be automatically and dynamically adjusted to be larger.
This is because it is easier to clean the flat ground than
the less flat ground, and thus the reciprocating motion of
the cleaning head 410 at a higher speed (i.e., a higher
frequency) and the larger water volume are needed for
cleaning an uneven ground.

[0076] For another example, when the automatic
cleaning apparatus operates on a table, the preset recip-
rocating period may be automatically and dynamically
adjusted to be longer, and the water volume of the water
pump may be automatically and dynamically adjusted to
be smaller; and when the automatic cleaning apparatus
100 operates on aground, the presetreciprocating period
may be automatically and dynamically adjusted to be
shorter, and the water volume of the water pump may be
automatically and dynamically adjusted to be larger. This
is because the table has less dust and oil compared to
the ground, the material ofthe table is also easier to clean,
and thus, the table can be cleaned with the fewer number
of reciprocating motions of the cleaning head 410 and
the relatively smaller water volume of the water pump.
[0077] As an optional embodiment of the present dis-
closure, the supporting platform 422 includes a cleaning
substrate 4221 movably disposed on the supporting plat-
form 422 and substantially reciprocating under the vibra-
tion of the vibrating member 4213. Optionally, as shown
in FIG. 16, the cleaning substrate 4221 includes an as-
sembly notch 42211 disposed ata position of the cleaning
substrate 4221 in contact with the vibrating member
4213. When the supporting platform 422 is connected to
the driving platform 421, the vibrating member 4213 is
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assembled to the assembly notch 42211, so that the
cleaning substrate 4221 may substantially reciprocate
synchronously along with the vibrating member 4213.
The cleaning substrate 4221 includes four first limiting
positions 42212 in the travelling direction of the cleaning
apparatus, and the four first limiting positions 42212 are
flexibly connected to the cleaning substrate 4221 with a
small elastic scaling space, thereby limiting the move-
ment of the cleaning substrate 4221 in the travelling di-
rection of the cleaning apparatus relative to the support-
ing platform 422. The cleaning substrate 4221 includes
two second limiting positions 42213 in a direction per-
pendicular to the travelling direction of the cleaning ap-
paratus, and the two second limiting positions 42213 limit
a range of the reciprocating motion of the cleaning sub-
strate 4221 in the direction perpendicular to the travelling
direction of the cleaning apparatus. Furthermore, a water
discharging hole 42214 is provided near the assembly
notch 42211 of the cleaning substrate 4221 to enable
water to flow from the water discharging device 4217 to
the cleaning head 410 via the water discharging hole.
The cleaning substrate 4221 substantially reciprocates
due to the influence of the limiting positions and the vi-
bration buffering device. The cleaning substrate 4221 is
located at a portion of the supporting platform 422, and
the vibration frequency may be made higher by means
of local vibration, such as reaching a frequency range of
the sound wave. The movable components and the fixed
components of the driving platform 421 are restricted
from moving in the travelling direction of the automatic
cleaning apparatus through connections with less elas-
ticity, and are connected flexibly and allowed to move in
the direction substantially perpendicular to the travelling
direction, that is, in the vibration direction of the vibrating
member 4213.

[0078] FIG. 12 shows another cleaning head driving
mechanism 500 based on a crank slider mechanism ac-
cording to a plurality of embodiments of the present dis-
closure. The driving mechanism 500 may be applied to
the driving platform 421. The driving mechanism 500 in-
cludes a driving wheel 4212, a vibrating member 4213,
a cleaning substrate 4221, a sliding slot 4222 (a first slid-
ing slot) and a sliding slot 4223 (a second sliding slot).
[0079] The sliding slots 4222 and 4223 are formed in
the supporting platform 422. Both ends of the cleaning
substrate 4221 include a slider 525 (a first slider) and a
slider 528 (a second slider), respectively. Each of the
sliders 525 and 528 is a protrusion at each of both ends
of the cleaning substrate 4221. The slider 525 is inserted
into the sliding slot 4222 and may slide along the sliding
slot 4222, and the slider 528 is inserted into the sliding
slot 4223 and may slide along the sliding slot 4223. In
some embodiments, the sliding slot 4222 and the sliding
slot 4223 are on the same line. In some embodiments,
the sliding slot 4222 and the sliding slot 4223 are not on
the same line. In some embodiments, the sliding slot
4222 and the sliding slot 4223 extend along the same
direction. In some embodiments, an extension direction
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of the sliding slot 4222 and an extension direction of the
sliding slot 4223 are the same as that of the cleaning
substrate 4221. In some embodiments, the extension di-
rection of the sliding slot 4222 and the extension direction
of the sliding slot 4223 are different from that of the clean-
ing substrate 4221. In some embodiments, the extension
direction of the sliding slot 4222 is different from that of
the sliding slot 4223. For example, as shown in FIG. 12,
the extension direction of the sliding slot 4222 is the same
as that of the cleaning substrate 4221, and the extension
direction of the sliding slot 4223 is at a certain angle with
that of the sliding slot 4222.

[0080] The vibrating member 4213 includes a
swiveling end 512 and a sliding end 514. The swiveling
end 512 is connected to the driving wheel 4212 through
a first pivot 516, and the sliding end 514 is connected to
the cleaning substrate 4221 through a second pivot 518.
[0081] A swiveling center of the driving wheel 4212 is
a point O, and a pivoting center of the first pivot 516 is a
point A. The point O and the point A do not coincide, and
adistance between the point O and the point A is a preset
distance d.

[0082] When the driving wheel 4212 rotates, the point
A also swivels along a circular path. Correspondingly,
the swiveling end 512 follows the point A to swivel along
the circular path, and the sliding end 514 drives the clean-
ing substrate 4221 to slide through the second pivot 518.
Correspondingly, the slider 525 of the cleaning substrate
4221 linearly reciprocates along the sliding slot 4222,
and the slider 528 linearly reciprocates along the sliding
slot 4223. In FIG. 4, a moving speed of the mobile plat-
form 100 is VO, and a moving direction thereof is a target
direction. According to some embodiments, when the
sliding slot 4223 and the sliding slot 4222 are approxi-
mately perpendicular to the direction of the moving speed
VO of the mobile platform 100 respectively, an overall
displacement of the cleaning substrate 4221 is substan-
tially perpendicular to the target direction. According to
some other embodiments, when any one of the sliding
slot 4223 and the sliding slot 4222 forms an angle other
than 90 degrees with the target direction, the overall dis-
placement of the cleaning substrate 4221 includes both
a component perpendicular to the target direction and a
component parallel to the target direction.

[0083] Further, a vibration buffering device 4215 is in-
cluded, which is disposed on the connecting rod 4214
and used for reducing vibration in a specific direction. In
this embodiment, the vibration buffering device 4215 is
used for reducing the vibration in a direction of a move-
ment component perpendicular to the target direction of
the automatic cleaning apparatus.

[0084] FIG. 13 shows another cleaning head driving
mechanism 600 based on a double-crank mechanism
according to a plurality of embodiments of the present
disclosure. The driving mechanism 600 may be applied
to the driving platform 421. The driving mechanism 600
includes a driving wheel 4212 (a first driving wheel), a
driving wheel 4212’ (a second driving wheel) and a clean-



19 EP 4 292 504 A1 20

ing substrate 4221.

[0085] The cleaning substrate 4221 has two ends, a
first end thereof is connected to the driving wheel 4212
through a pivot 624 (afirst pivot), and asecond end there-
of is connected to the driving wheel 4212’ through a pivot
626 (a second pivot). A swiveling center of the driving
wheel 4212 is a point O, and a pivoting center of the pivot
624 is a point A. The point O and the point A do not
coincide, and a distance between the point O and the
point A is a preset distance d. A swiveling center of the
driving wheel 236 is a point O’, and a pivoting center of
the pivot 626 is point A’. The point O’ and the point A’ do
not coincide, and a distance between the point O’ and
the point A’ is a preset distance d. In some embodiments,
the point A, the point A’, the point O, and the point O’ are
located on the same plane. Therefore, the driving wheel
4212, the driving wheel 4212’ and the cleaning substrate
4221 may form a double-crank mechanism (or a paral-
lelogram mechanism), the cleaning substrate 4221 acts
as a coupling lever, and the driving wheels 4212 and
4212’ act as two cranks.

[0086] Further, a vibration buffering device 4215 is in-
cluded, which is disposed on the connecting rod 4214
and used for reducing vibration in a specific direction. In
this embodiment, the vibration buffering device 4215 is
used for reducing the vibration in a direction of a move-
ment component perpendicular to the target direction of
the automatic cleaning apparatus.

[0087] FIG. 14 shows a driving mechanism 700 based
on a crank slider mechanism according to a plurality of
embodiments of the present disclosure. The driving
mechanism 700 may be applied to the driving platform
421. The driving mechanism 700 includes adriving wheel
4212, a cleaning substrate 4221 and a sliding slot 4222.
[0088] Thesliding slot4222 is formed in the supporting
platform 422. The cleaning substrate 4221 includes a
swiveling end 4227 and a sliding end 4226. The swiveling
end 4227 is connected to the driving wheel 4212 through
apivot4228. A swiveling center of the driving wheel 4212
is a point O, and a pivoting center of the pivot 4228 of
the swiveling end is a point A. The point O and the point
A do not coincide, and a distance between the point O
and the point A is a preset distance d. The sliding end
4226 includes a slider 4225. The slider 4225 is a protru-
sion on the sliding end 4226. The slider 4225 is inserted
into the sliding slot 4222 and may slide along the sliding
slot4222. Therefore, the drivingwheel 4212, the cleaning
substrate 4221, the slider 4225 and the sliding slot 4222
constitute the crank slider mechanism.

[0089] When the driving wheel 4212 rotates, the point
A swivels along a circular path. Correspondingly, the
swiveling end 4227 of the cleaning substrate 4221 follows
the point A to swivel along the circular path, and the slider
4225 also slides in the sliding slot 4222 and reciprocates
linearly. As a result, the cleaning substrate 4221 starts
to reciprocate. According to some embodiments, the slid-
ing slot4222 is approximately perpendicular to adirection
of the target direction of the moving speed of the mobile
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platform. Therefore, the linear motion of the sliding end
4226 includes a component perpendicular to the target
direction, and the circular swiveling motion of the
swiveling end 4227 includes both a component perpen-
dicular to the target direction and a component parallel
to the target direction.

[0090] In FIG. 14, a moving speed of the mobile plat-
form is VO, a moving direction thereof is a target direction,
and the sliding slot 4222 is approximately perpendicular
to the target direction. At this time, the reciprocating mo-
tion of the cleaning substrate 4221 as a whole includes
both a movement component parallel to the target direc-
tion of the automatic cleaning apparatus and amovement
component perpendicular to the target direction of the
automatic cleaning apparatus.

[0091] Further, the supporting platform 422 further in-
cludes an elastic detaching button 4229 disposed at at
least one side of the supporting platform 422 and used
for detachably connecting the supporting platform 422 to
pawls 4216 of the driving platform 421, so that the sup-
porting platform 422 is detachably and mechanically fixed
on the driving platform 421, and fixed relative to the driv-
ing platform and the automatic cleaning apparatus. At
least one assembly region 4224 is disposed on the sup-
porting platform 422 and used for assembling the clean-
ing head 410. The assembly region 4224 may be formed
of an adhesive material with an adhesive layer.

[0092] As an optional embodiment of the present dis-
closure, as shown in FIG. 9, the cleaning head 410 in-
cludes a movable region 412 connected to the cleaning
substrate 4221 to substantially reciprocate along the sur-
face to be cleaned under the driving of the cleaning sub-
strate 4221. The movable region 412 is disposed at a
substantially central position of the cleaning head 410.
[0093] Optionally, an adhesive layer is provided at a
side of the movable region 412 connected to the cleaning
substrate 4221, and the movable region 412 is connected
to the cleaning substrate 4221 through the adhesive lay-
er.

[0094] Optionally, the cleaning head 410 further in-
cludes a fixed region 411 connected to a bottom of the
supporting platform 422 through the at least one assem-
bly region 4224. The fixed region 411 cleans at least a
part of the operating surface along with the movement
of the supporting platform 422.

[0095] Further, the cleaning head 410 further includes
a flexible connecting portion 413 disposed between the
fixed region 411 and the movable region 412 and used
for connecting the fixed region 411 and the movable re-
gion412. The cleaning head 410 further includes a sliding
fastener 414 extending along an edge of the cleaning
head 410 and detachably mounted at an engagement
position 4225 of the supporting platform 422.

[0096] In this embodiment, as shown in FIG. 9, the
cleaning head 410 may be made of a material with certain
elasticity, and is fixed to the surface of the supporting
platform 422 through the adhesive layer so as to recip-
rocate. The cleaning head 410 is always in contact with
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the surface to be cleaned during operation.

[0097] The waterdelivery mechanism includes a water
discharging device 4217 that may be directly or indirectly
connected to a cleaning liquid outlet of a water tank (not
shown), that is, a liquid outlet of the clean water tank.
The cleaning liquid may flow to the water discharging
device 4217 via the cleaning liquid outlet of the water
tank, and may be evenly coated on the surface to be
cleaned through the water discharging device. A con-
necting member (not shown) may be provided on the
water discharging device, and the water discharging de-
vice is connected to the cleaning liquid outlet of the water
tank through the connecting member. The water dis-
charging device is provided with a distribution port which
may be a continuous opening or a combination of several
discontinuous small openings, and several nozzles may
be provided at the distribution port. The cleaning liquid
flows to the distribution port via the cleaning liquid outlet
ofthe water tank and the connecting member of the water
discharging device, and is evenly coated on the operating
surface via the distribution port.

[0098] The water delivery mechanism may further in-
clude a clean water pump 4219 and/or a clean water
pump pipe 4218. The clean water pump 4219 may be
communicated with the cleaning liquid outlet of the water
tank directly, or communicated with the cleaning liquid
outlet of the water tank through the clean water pump
pipe 4218.

[0099] The clean water pump 4219 may be connected
to the connecting member of the water discharging de-
vice, and configured to pump the cleaning liquid from the
water tank to the water discharging device. The clean
water pump may be a gear pump, a vane pump, a plunger
pump, a peristaltic pump, or the like.

[0100] The waterdelivery mechanism draws the clean-
ing liquid out of the clean water tank through the clean
water pump 4219 and the clean water pump pipe 4218,
and transports the cleaning liquid to the water discharg-
ing device. The water discharging device 4217 may be
a sprinkler head, a drip hole, a wet cloth, or the like, and
may uniformly spread water on the cleaning head so as
to wet the cleaning head and the surface to be cleaned.
Stains on the wetted surface to be cleaned can be
cleaned more easily. In the wet cleaning assembly 400,
the power/flow rate of the clean water pump may be ad-
justed.

[0101] Further, as shown in FIG. 17, the motor 4211
drives the clean water pump 4219 to wriggle through a
gear set 42193. Through the wriggle of the clean water
pump 4219, the clean water enters from a water inlet
42191, flows out of a water outlet 42192, and is then
transported to the water discharging device 4217 through
the clean water pump pipe 4218. The water flowing out
ofthe water discharging device 4217 flows to the cleaning
head 410 via the water discharging hole.

[0102] Further, as shown in FIG. 18, the motor 4211
drives a cable gear 42196 to rotate through the gear set
42193. A cable 42194 is wound on the cable gear 42196,
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and is wound and suspended on the driving platform 421,
and the cable gear 42196 pulls the cable 42194 to rise
and drop so as to lift and lower the driving platform 421.
The cable gear 42196 and the cable 42194 are core com-
ponents of the lifting and lowering module.

[0103] A clutch 42195 is disposed on the gear set
42193 and the cable gear 42196. By controlling the en-
gagement and disengagement of the clutch 42195, the
motor 4211 controls three motion modules. The motor
4211 rotates in one direction to drive the vibrating mem-
ber to vibrate and enable the clean water pump 4219 to
supply water simultaneously; and rotates in an opposite
direction to drive the lifting and lowering module to lift
and lower through the cable 42194. Optionally, the com-
bined design of the gear set realizes the control of the
three motion modules in different combinations, for ex-
ample, rotating in one direction to enable the clean water
pump to supply water, and rotating in the opposite direc-
tion to control the lifting and lowering and vibration. Op-
tionally, two motors may also be used to control the three
motion modules, but an extra motor also increases the
cost.

[0104] Since the cleaning module of the automatic
cleaning apparatusis provided with the dry cleaning mod-
ule and the wet cleaning module, a more comprehensive
cleaning function may be provided. Meanwhile, by adding
the driving unit and the vibration region to the wet clean-
ing module, the cleaning head may reciprocate to repeat-
edly clean the surface to be cleaned. Therefore, in a
movement trajectory of a cleaning robot, a region may
be cleaned several times by the cleaning robot passing
the region just one time, thereby greatly enhancing the
cleaning effect. The cleaning effect is obvious especially
for a region with more stains.

[0105] AsshowninFIGs. 19-20, the wet cleaning mod-
ule 400 is movably connected to the mobile platform 100
through a four-link lifting and lowering structure 500, and
configured to clean atleast a part of the operating surface
by means of wet cleaning. The four-link lifting and low-
ering structure 500 is of a parallelogram structure for
switching the wet cleaning module 400 between a lifting
state and a lowering state. In the lifting state, the wet
cleaning module 400 escapes from the operating sur-
face, as shown in FIG. 19; and in the lowering state, the
wet cleaning module 400 is attached to the operating
surface, as shown in FIG. 20.

[0106] AsshowninFIGs.21-22,the four-link lifting and
lowering structure 500 includes: a first connecting end
501 for providing active power to switch the wet cleaning
module 400 between the lifting state and the lowering
state; and a second connecting end 502 disposed oppo-
site to the first connecting end 501 and rotating under
the action of the active power. The first connecting end
501 and the second connecting end 502 are located on
both sides of the wet cleaning module 400 respectively
to lift or lower the wet cleaning module 400 by stably
providing a lifting or lowering force.

[0107] Specifically, the first connecting end 501 in-
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cludes a first bracket 5011 fixedly connected to the bot-
tom of the mobile platform 100. The first bracket 5011 is

roughly shaped like a Chinese character "J1", and in-
cludes a cross beam 50111, a first longitudinal beam
50114 and a second longitudinal beam 50115. A tail end
of each of the first longitudinal beam 50114 and the sec-
ond longitudinal beam 50115 is fixedly connected to the
mobile platform 100 through a bolt to provide a supporting
force when the wet cleaning module 400 is lifted and
lowered.

[0108] The first connecting end 501 further includes a
first connecting rod pair 5012, one end of which is rotat-
ably connected to the first bracket 5011, and the other
end of which is rotatably connected to the wet cleaning
module 400. The first connecting rod pair 5012 may be
of a hollowed-out structure, which can reduce an overall
weight of lifting and lowering ends.

[0109] Optionally, the first connecting rod pair 5012 in-
cludes a first connecting rod 50121 and a second con-
necting rod 50122 which are arranged in parallel. A first
end of each of the first connecting rod 50121 and the
second connecting rod 50122 is rotatably connected to
the firstlongitudinal beam 50114 through amovable stud,
and a second end of each of the first connecting rod
50121 and the second connecting rod 50122 is rotatably
connected to the wet cleaning module 400 through a
movable stud. For example, both ends of each of the first
connecting rod 50121 and the second connecting rod
50122 are provided with a through hole having a diameter
greater than that of the movable stud, respectively, so
that the movable stud may rotate freely within the through
hole, and is fixedly connected to the first longitudinal
beam 50114 after passing through the through hole.
When the motor 4211 provides a pulling force to the first
ends through the cable, the first ends of the first connect-
ing rod 50121 and the second connecting rod 50122 si-
multaneously rotate around the movable studs at the first
ends, and the second ends thereof are lifted under the
pulling force of the cable, so that the wet cleaning module
400 is lifted. When the motor 4211 releases the pulling
force to the first ends through the cable, the first ends of
the first connectingrod 50121 and the second connecting
rod 50122 simultaneously rotate reversely around the
movable studs at the first ends, and the second ends
thereof are lowered under the action of gravity, so that
the wet cleaning module 400 is lowered.

[0110] The lifting and lowering structure 500 further in-
cludes a cable 42194 for providing a pulling force to rotate
the first connecting rod pair 5012 within a preset angle.
The cable 42194 includes a cable motor terminal 50131
connected to the driving unit 420, for example, wound on
the gear connected to the output shaft of the motor to
extend and retract under the rotation of the motor; and a
cable bracketterminal 50132 connected to the first brack-
et 5011. The motor lifts or lowers the second ends of the
first connecting rod 50121 and the second connecting
rod 50122 through the cable 42194.
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[0111] Optionally, the first bracket 5011 further in-
cludes: a sliding slot 50112 extending along a surface of
the cross beam 50111; and a snapping hole 50113 pass-
ing through the cross beam 50111 and formed in an ex-
tension end of the sliding slot 50112, and used for ac-
commodating and snapping the cable bracket terminal
50132. The cable 42194 is connected to the first ends of
the first connecting rod 50121 and the second connecting
rod 50122 through the sliding slot 50112 and the snap-
ping hole 50113. The sliding slot 50112 can restrict a
moving direction of the cable to ensure the stability of the
lifting and lowering module, and the width of the sliding
slot should match the thickness of the cable.

[0112] As shown in FIGs. 21-22, the second connect-
ing end 502 includes: a second bracket 5021 fixedly con-
nected to the bottom of the mobile platform 100; and a
second connecting rod pair 5022, one end of which is
rotatably connected to the second bracket 5021, and the
other end of whichis rotatably connected to the wet clean-
ing module 400. The second connecting rod pair 5022
rotates along with the rotation of the first connecting rod
pair 5012. The second connecting rod pair 5022 may be
of a hollowed-out structure, which can reduce the overall
weight of lifting and lowering ends.

[0113] Specifically, the second connecting rod pair
5022 includes a third connecting rod 50221 and a fourth
connecting rod 50222 which are arranged in parallel. A
first end of each of the third connecting rod 50221 and
the fourth connecting rod 50222 is rotatably connected
to the second bracket 5021 through a movable stud, and
a second end of each of the third connecting rod 50221
and the fourth connecting rod 50222 is rotatably connect-
ed to the wet cleaning module 400 through a movable
stud. For example, both ends of each of the third con-
necting rod 50221 and the fourth connecting rod 50222
are provided with a through hole having a diameter great-
er than that of the movable stud, respectively, so that the
movable stud may rotate freely within the through hole,
and is fixedly connected to the second bracket 5021 and
the wet cleaning module 400 after passing through the
through hole. When the first connecting end 501 rotates
under the driving of the motor 4211, the first ends of the
third connecting rod 50221 and the fourth connecting rod
50222 simultaneously rotate around the movable studs
at the first ends, and the second ends of the third con-
necting rod 50221 and the fourth connecting rod 50222
simultaneously rotate around the movable studs at the
second ends, so that the wet cleaning module 400 is
lifted. When the pulling force to the first connecting end
501 is released, the first ends of the third connecting rod
50221 and the fourth connecting rod 50222 simultane-
ously rotate reversely around the movable studs at the
firstends, and the second ends thereof are lowered under
the action of gravity, so that the wet cleaning module 400
is lowered.

[0114] Through the four-link lifting and lowering struc-
ture disposed between the wet cleaning module and the
mobile platform, the wet cleaning module may be lifted
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and lowered relative to the mobile platform. When a
ground mopping task is performed, the wet cleaning mod-
ule is lowered to enable the wet cleaning module to be
in contact with the ground; and when the ground mopping
task is completed, the wet cleaning module is lifted to
separate the wet cleaning module from the ground, there-
by avoiding the increased resistance due to the existence
of the cleaning module when the cleaning apparatus
moves freely on the surface to be cleaned.

[0115] In cooperation with a surface medium sensor
and other sensors that can detect a surface type of the
surface to be cleaned, the lifting and lowering module
enables the wet cleaning module to perform a cleaning
operation according to different surfaces to be cleaned.
For example, the lifting and lowering module lifts the wet
cleaning module in case of a carpet surface, and lowers
the wet cleaning module in case of a floor surface, a floor
tile surface or the like, for cleaning. Thus, a more com-
prehensive cleaning effect is achieved.

[0116] As shown in FIG. 23, which is a diagram of the
dry cleaning module 151 in a lifting state. A floating lifting
and lowering structure 600 is connected to the dry clean-
ing module 151 and configured to enable the dry cleaning
module 151 to passively move up and down relative to
the mobile platform 100. Specifically, the floating lifting
and lowering structure 600 is of a parallelogram four-link
lifting and lowering structure configured to passively
switch the dry cleaning module 151 between alifting state
and a lowering state under the action of an external force.
[0117] Optionally, the floating lifting and lowering struc-
ture 600 includes: a first fixed bracket 601 fixedly con-
nected to the mobile platform 100; a second fixed bracket
602 fixedly connected to the dry cleaning module 151;
and a connecting rod pair 603, one end of which is rotat-
ably connected to the first fixed bracket 601 through a
movable stud, and the other end of which is rotatably
connected to the second fixed bracket 602 through a
movable stud. The first fixed bracket 601 and the second
fixed bracket 602 are connected through a flexible con-
necting member. When encountering an obstacle, the
dry cleaning module 151 is pushed upward, and the first
fixed bracket 601 rotates around the connecting rod pair
603 and then retracts upward relative to the second fixed
bracket 602, so as to realize passive lifting. After passing
the obstacle, the dry cleaning module 151 falls under the
action of gravity and comes into contact with the operat-
ing surface, and the cleaning apparatus continues to
move forward for the cleaning task. With the parallelo-
gram four-link lifting and lowering structure, the cleaning
apparatus can pass the obstacle more flexibly, and is
less liable to damage.

[0118] Optionally, the connecting rod pair 603 in-
cludes: afirst connecting rod pair 6031, one end of which
is rotatably connected to a first end of the first fixed brack-
et601 through amovable stud, and the other end of which
is rotatably connected to a first end of the second fixed
bracket 602 through a movable stud; and a second con-
necting rod pair 6032 disposed opposite to the first con-
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necting rod pair 6031, one end of which is rotatably con-
nected to a second end of the first fixed bracket 601
through a movable stud, and the other end of which is
rotatably connected to a second end of the second fixed
bracket 602 through a movable stud. The first connecting
rod pair 6031 or the second connecting rod pair 6032
may be of a hollowed-out structure, which can reduce
the overall weight of lifting and lowering ends.

[0119] Optionally, the first connecting rod pair 6031 in-
cludes a first connecting rod 60311 and a second con-
necting rod 60312 which are arranged in parallel. One
end of each of the first connecting rod 60311 and the
second connecting rod 60312 is provided with a first shaft
hole, and the other end thereof is provided with a second
shaft hole. The movable studs rotatably fix the first con-
necting rod 60311 and the second connecting rod 60312
to the first end of the first fixed bracket 601 by passing
through the first shaft holes, and the movable studs ro-
tatably fix the first connecting rod 60311 and the second
connecting rod 60312 to the first end of the second fixed
bracket 602 by passing through the second shaft holes.
For example, both ends of each of the first connecting
rod 60311 and the second connecting rod 60312 are pro-
vided with a through hole (not shown) having a diameter
greater than that of the movable stud, respectively, so
thatthe movable stud may rotate freely within the through
hole, and is fixedly connected to the first fixed bracket
601 after passing through the through hole. When en-
countering a raised obstacle, the dry cleaning module
151 is pushed upward under the action of the obstacle,
the first ends of the first connecting rod 60311 and the
second connecting rod 60312 simultaneously rotate
around the movable studs at the first ends, and the sec-
ond ends ofthe first connecting rod 60311 and the second
connecting rod 60312 simultaneously rotate around the
movable studs at the second ends, so that the dry clean-
ing module 151 is lifted. After passing the obstacle, the
dry cleaning module 151 falls under the action of gravity
and comes into contact with the operating surface.
[0120] Optionally, as shown in FIG. 24, which is a di-
agram of the dry cleaning module 151 in a lifting state.
The second connecting rod pair 6032 includes a third
connecting rod 60321 and a fourth connecting rod 60322
which are arranged in parallel. One end of each of the
third connecting rod 60321 and the fourth connecting rod
60322 is provided with a third shaft hole, and the other
end thereof is provided with a fourth shaft hole. The mov-
able studs rotatably fix the third connecting rod 60321
and the fourth connecting rod 60322 to the second end
of the first fixed bracket 601 by passing through the third
shaft holes, and the movable studs rotatably fix the third
connecting rod 60321 and the fourth connecting rod
60322 to the second end of the second fixed bracket 602
by passing through the fourth shaft holes. For example,
both ends of each of the third connecting rod 60321 and
the fourth connecting rod 60322 are provided with a
through hole (not shown) having a diameter greater than
that of the movable stud, respectively, so that the mov-
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able stud may rotate freely within the through hole, and
is fixedly connected to the first fixed bracket 601 after
passing through the through hole. When encountering a
raised obstacle, the dry cleaning module 151 is pushed
upward under the action of the obstacle, the first ends of
the third connecting rod 60321 and the fourth connecting
rod 60322 simultaneously rotate around the movable
studs at the first ends, and the second ends of the third
connecting rod 60321 and the fourth connecting rod
60322 simultaneously rotate around the movable studs
at the second ends, so that the dry cleaning module 151
is lifted. After passing the obstacle, the dry cleaning mod-
ule 151 falls under the action of gravity and comes into
contact with the operating surface.

[0121] Asanoptionalembodiment, the first fixed brack-
et 601 includes: a first fixed portion 6011 protruding from
the first fixed bracket 601 and extending laterally out-
ward, and used for carrying the first connecting rod pair
6031; and a second fixed portion 6012 disposed sym-
metrically with the first fixed portion 6011 and used for
carrying the second connecting rod pair 6032. The first
fixed portion 6011 and the second fixed portion 6012 are
used to support the connecting rod pairs in a protruding
manner, so thatthe connecting rod pairs may rotate freely
to ensure the free lifting and lowering of the dry cleaning
module 151.

[0122] Optionally, the floating lifting and lowering struc-
ture 600 further includes a flexible connecting member
(not shown) connected between the first fixed bracket
601 and the second fixed bracket 602. When the oper-
ating surface is uneven, the second fixed bracket 602
moves up and down relative to the first fixed bracket 601
through the flexible connecting member.

[0123] Inthe dry cleaning module, the four-link floating
lifting and lowering structure is disposed to enable the
dry cleaning module to passively move up and down rel-
ative to the mobile platform. When encountering an ob-
stacle during operation, the cleaning apparatus can eas-
ily pass the obstacle through the four-link floating lifting
and lowering structure, thereby avoiding the damage to
the cleaning apparatus by the obstacle.

[0124] According to specific embodiments of the
present disclosure, the present disclosure provides a vi-
bratile mop. As shown in FIG. 9, the vibratile mopincludes
a movable region 412 and a fixed region 411 that are
connected to each other by a flexible connecting portion
413. The movable region 412 is capable of substantially
reciprocating relative to the fixed region 411. The direc-
tion of substantial reciprocating motion is roughly per-
pendicular to the moving direction of the cleaning appa-
ratus. The so-called substantial reciprocating motion in-
dicates that a starting point and a finishing point of each
motion may be the same or different. The starting and
finishing points of the reciprocating motion can be con-
trolled by the driving device as driven by the motor, so
does the frequency of the reciprocating motion.

[0125] As an optional embodiment, the vibratile mop
further includes a sliding fastener 414 extending along
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an edge of the vibratile mop and used for fastening the
vibratile mop to the cleaning apparatus. The structure of
the sliding fastener 414 may be cylindrical or semi-cylin-
drical, such that the sliding fastener 414 can slide to a
snap position at the bottom of the cleaning apparatus
through the cylindrical or semi-cylindrical structure,
thereby fastening the edge region of the vibratile mop.
[0126] As anoptional embodiment, atleastone affixing
region is provided on a back side of the vibratile mop.
Optionally, the affixing region is disposed on a back side
of the fixed region 411 and/or a back side of the movable
region 412. The vibratile mop is secured to a bottom sur-
face of the cleaning apparatus by providing an affixing
layer in the affixing region. The mop can be easily re-
moved when the mop needs to be cleaned.

[0127] As anoptionalembodiment, the movable region
412 includes a concave-convex structure at a side of the
movable region 412 in contact with an operating surface,
and the concave-convex structure cleans at least a part
of the operating surface when the movable region 412
substantially reciprocates. The concave-convex struc-
ture allows the mop to increase the friction when cleaning
the ground during the reciprocating motion, thereby in-
creasing the dirt removing ability of the mop.

[0128] Optionally, the movable region 412 is of a rec-
tangular, circular or semi-circular structure, which is not
limited here. The vibratile mop s of a single-layered struc-
ture or multi-layered structure, which is not limited here.
The multi-layered structure of the mop is conductive to
increasing the water absorbing amount and thereby en-
hancing the dirt removing ability.

[0129] As an optional embodiment, the present disclo-
sure further provides an automatic cleaning apparatus,
which includes: a mobile platform 100 configured to move
automatically on an operating surface; and a cleaning
module 150 disposed on the mobile platform 100, and
including a dry cleaning module 151 configured to clean
at least a part of the operating surface by means of dry
cleaning and a wet cleaning module 400 configured to
clean at least a part of the operating surface by means
of wet cleaning. The wet cleaning module 400 includes:
a cleaning head 410 configured to clean the operating
surface; and a driving unit 420 configured to drive the
cleaning head 410 to substantially reciprocate along a
target surface, the target surface being a part of the op-
erating surface. The cleaning head 410 includes the vi-
bratile mop according to the aforesaid embodiments.
[0130] Optionally, the driving unit 420 includes: a driv-
ing platform 421 connected to a bottom surface of the
mobile platform 100 and used for providing a driving
force; and a supporting platform 422 detachably connect-
ed to the driving platform 421, configured to support the
cleaning head 410, and being liftable and lowerable un-
der the driving of the driving platform 421.

[0131] Optionally, the supporting platform 422 includes
at least one assembly region 4224 for assembling the
cleaning head 410.

[0132] The presentdisclosure provides a vibratile mop
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and an automatic cleaning apparatus. The vibratile mop
includes a movable region and a fixed region that are
connected to each other by a flexible connecting portion,
and the movable region is capable of substantially recip-
rocating relative to the fixed region. Since the movable
region of the vibratile mop can substantially reciprocate
along with a vibrating device, a certain region can be
cleaned repeatedly.

[0133] According to embodiments of the present dis-
closure, as shown in FIG. 9 and FIG. 25, the present
disclosure provides an automatic cleaning apparatus,
and the same structure of this embodiment has the same
function or effect as the aforesaid embodiment, which
will not be repeated here. Specifically, the automatic
cleaning apparatus includes a mobile platform 100 con-
figured to move automatically on an operating surface;
and a cleaning module 150 disposed on the mobile plat-
form 100, and including a dry cleaning module 151 con-
figured to clean at least a part of the operating surface
by means of dry cleaning and a wet cleaning module 400
configured to clean at least a part of the operating surface
by means of wet cleaning. The wet cleaning module 400
includes: a cleaning head 410 configured to clean the
operating surface; a driving unit 420 configured to drive
the cleaning head 410 to substantially reciprocate along
a target surface, the target surface being a part of the
operating surface; a driving platform 421 connected to a
bottom surface of the mobile platform 100 and configured
to provide a driving force; and a supporting platform 422
detachably connected to the driving platform 421 and
configured to support the cleaning head 410. The sup-
porting platform 422 is provided with a clamping slot
422001 in which a cleaning substrate 4221 correspond-
ing to the clamping slot 422001 is provided. The cleaning
substrate 4221 is matched with the clamping slot 422001
to enable the cleaning head 410 to move within the sup-
porting platform 422 along a direction of the clamping
slot422001. As a result, a movable region of the cleaning
head can be limited, such that the mopping region of the
cleaning head can be limited, and the reduction in the
cleaning effect as caused by a too large mopping region
can be prevented.

[0134] As an optional embodiment, as shown in FIG.
25, an elastic bracket 422002 is provided between the
cleaning substrate 4221 and the supporting platform 422
to limit a moving direction of the cleaning substrate 4221.
Optionally, the elastic bracket 422002 includes afirst end
portion 4220021, a second end portion 4220022, and a
connecting portion 4220023 connecting the first end por-
tion and the second end portion. Optionally, a mounting
portion 4220024 is provided on the connecting portion
4220023and used for fixing the elastic bracket 422002
to the clamping slot 422001. Optionally, the first end por-
tion 4220021 and the second end portion 4220022 of the
elastic bracket 422002 are respectively disposed on both
sides of the cleaning substrate 4221 and used for limiting
the moving direction of the cleaning substrate 4221. Op-
tionally, an elastic pad is provided among the first end

15

20

25

30

35

40

45

50

55

16

portion 4220021, the second end portion 4220022 and
the cleaning substrate 4221 and used for elastically re-
setting the cleaning substrate 4221 when the cleaning
substrate contacts the elastic pad during reciprocating
motion.

[0135] As an optional embodiment, two ends of the
clamping slot422001 include a third end portion 4220025
and a fourth end portion 4220026 for limiting a region
where the cleaning head 410 reciprocates. Optionally,
the third end portion 4220025 and the fourth end portion
4220026 are provided with a buffer pad on a side of the
third end portion 4220025 and the fourth end portion
4220026 facing the cleaning substrate 4221.

[0136] As anoptionalembodiment, the driving platform
421 includes: a motor 4211 disposed on a side of the
driving platform 421 close to the mobile platform 100 and
used for outputting power through an output shaft of the
motor; a driving wheel 4212 connected to the output shaft
of the motor and having an asymmetric structure; and a
vibrating member 4213 disposed on a side of the driving
platform 421 opposite to the motor 4211 and connected
to the driving wheel 4212 to reciprocate under the asym-
metrical rotation of the driving wheel 4212. The cleaning
substrate 4221 includes an assembly notch disposed at
a position of the cleaning substrate 4221 in contact with
the vibrating rod 4213. When the supporting platform 422
is connected to the driving platform 421, the vibrating rod
4213 is assembled to the assembly notch, so that the
cleaning head 410 reciprocates within the clamping slot
under action of the vibrating rod 4213.

[0137] The present disclosure provides an automatic
cleaning apparatus, the supporting platform is provided
with a clamping slot in which a cleaning substrate corre-
sponding to the clamping slot is provided. The cleaning
substrate is matched with the clamping slot to enable the
cleaning head to move within the supporting platform
along a direction of the clamping slot. As a result, a mov-
ing region of the cleaning head can be limited, such that
the mopping region of the cleaning head can be limited,
and the reduction in the cleaning effect as caused by a
too large mopping region can be prevented.

[0138] Finally, it should be noted that various embod-
iments in the Description are described in a progressive
manner, each embodiment focuses on the differences
from other embodiments, and the same or similar parts
among the various embodiments may refer to one an-
other. Since the system or device disclosed in the em-
bodiment corresponds to the method disclosed in the em-
bodiment, the description is relatively simple, and the rel-
evant parts may refer to the description of the method
part.

[0139] The above embodiments are only used to illus-
trate the technical solutions of the present disclosure and
are not intended to limit the present disclosure. Although
the present disclosure has been described in detail with
reference to the foregoing embodiments, those of ordi-
nary skills in the art should understand that, they can still
make modifications to the technical solutions described
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in the foregoing embodiments or make equivalent sub-
stitutions to some of the technical features; and these
modifications or substitutions do not make the essence
of the corresponding technical solutions deviate from the
spirit and scope of the technical solutions of the various
embodiments of the present disclosure.

Claims

1. A vibratile mop, comprising: a movable region (412)
and afixed region (411), wherein the movable region
(412) and the fixed region (411) are connected to
each other by a flexible connecting portion (413),
and the movable region (412) is capable of substan-
tially reciprocating relative to the fixed region (411).

2. The vibratile mop according to claim 1, further com-
prising: a sliding fastener (414), extending along an
edge of the vibratile mop and used for fastening the
vibratile mop.

3. The vibratile mop according to claim 1, wherein at
least one affixing region is provided on a back side
of the vibratile mop.

4. The vibratile mop according to claim 3, wherein the
affixing region is disposed on a back side of the fixed
region (411) and/oraback side of the movable region
(412).

5. The vibratile mop according to any one of claims 1
to 4, wherein the movable region (412) comprises a
concave-convex structure at a side of the movable
region (412) in contact with an operating surface,
and the concave-convex structure cleans at least a
part of the operating surface when the movable re-
gion (412) substantially reciprocates.

6. The vibratile mop according to claim 5, wherein the
movable region (412) is of a rectangular, circular or
semi-circular structure.

7. The vibratile mop according to claim 1, wherein the
vibratile mop is of a single-layered structure or a mul-
ti-layered structure.

8. An automatic cleaning apparatus, comprising:

a mobile platform (100), configured to move au-
tomatically on an operating surface; and
acleaningmodule (150), disposed on the mobile
platform (100), and comprising:

a dry cleaning module (151), configured to
clean atleast a part of the operating surface
by means of dry cleaning; and

a wet cleaning module (400), configured to
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clean at least a part of the operating surface
by means of wet cleaning, wherein
the wet cleaning module (400) comprises:

a cleaning head (410), configured to
clean the operating surface; and

a driving unit (420), configured to drive
the cleaning head (410) to substantially
reciprocate along a target surface,
wherein the target surface is a part of
the operating surface;

wherein the cleaning head (410) com-
prises the vibratile mop according to
any one of claims 1 to 6.

9. The automatic cleaning apparatus according to

claim 8, wherein the driving unit (420) comprises:

a driving platform (421), connected to a bottom
surface of the mobile platform (100) and config-
ured to provide a driving force; and

a supporting platform (422), detachably con-
nected to the driving platform (421), configured
to support the cleaning head (410), and being
liftable and lowerable under driving of the driving
platform (421).

10. The automatic cleaning apparatus according to

claim 9, wherein the supporting platform (422) com-
prises at least one assembly region (4224) for as-
sembling the cleaning head (410).
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