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(54) AUTOMATIC CLEANING APPARATUS

(57)  An automatic cleaning apparatus, comprising a
moving platform (100), a position determination device
(121), and a fitting structure (300) for fitting the position
determination device (121) to the moving platform (100).
The position determination device (121) comprises a
position determination element and a cover lid (340),
wherein the position determination element comprises
arotor (320) and a motor (330); the cover lid (340) covers
the top of the rotor (320), and comprises a circular top
face (341), a bottom circular ring (342), and a plurality of
connectors (343), which connect the circular top face

(341) and the bottom circular ring (342); and a first gap
is formed between the bottom circular ring (342) and an
outer peripheral face of the rotor (320). The fitting struc-
ture (300) comprises an annular shielding member (350)
attached to an inner side of the bottom circular ring (342),
and a second gap is formed between the annular shield-
ing member (350) and the outer peripheral face of the
rotor (320), the second gap being smaller than the first
gap. The fitting structure (300) can be adapted to a
miniaturized position determination device (121).
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to the Chinese
Patent Application No. 202220065971.4, filed on Janu-
ary 11,2022, which is incorporated herein by reference in
its entirety as a part of the present application.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of cleaning robots, and in particular to an automatic
cleaning apparatus.

BACKGROUND

[0003] Cleaning robots include sweeping robots, mop-
ping robots, sweeping and mopping robots, etc. In the
process of traveling, the cleaning robots need to detect
surrounding obstacles in order to plan traveling routes
based on the obstacles, avoid the obstacles, etc.
[0004] Inthe prior art, a position determining device for
a cleaning robot to detect the obstacles include a laser
distance sensor (LDS), a camera, a line laser sensor, an
ultrasonic sensor, etc. Each position determining device
has its own advantages and disadvantages. The position
determining devices, due to their complex structures and
large sizes, need to occupy large assembly space of the
cleaning robots, which hinders the arrangement of other
components of the cleaning robots. In addition, the as-
sembly space cannot be adjusted according to the dif-
ferent sizes of the position determining devices, which is
inconvenient for flexible application of the position de-
termining devices.

SUMMARY

[0005] An embodiment of the present disclosure pro-
vides an automatic cleaning apparatus, including a mo-
bile platform, a position determining device and an as-
sembling structure for assembling the position determin-
ing device on the mobile platform.

[0006] The position determining device includes a po-
sition determining element and a cover.

[0007] The position determining element includes a
rotor and a motor, wherein the rotor is configured to
transmit and/or receive a detection signal while continu-
ously rotating, and the motor is configured to be con-
nected to the rotor by means of a power transmission
structure to provide a driving force for the rotor.

[0008] The cover covers a top of the rotor and includes
a circular top surface, a bottom ring and a plurality of
connectors connecting the circular top surface to the
bottom ring, wherein a first gap is formed between the
bottom ring and an outer peripheral surface of the rotor.
[0009] The assembling structure includes an annular
shielding member attached to an inner side of the bottom
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ring, a second gap is formed between the annular shield-
ing member and the outer peripheral surface of the rotor,
and the second gap is smaller than the first gap.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incor-
porated into the specification and constitute a part of the
specification, show embodiments consistent with the
presentdisclosure, and are used to explain the principles
of the present disclosure together with the specification.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the pre-
sent disclosure, and those of ordinary skill in the art can
also 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 some embodiments of the
present disclosure;

FIG. 2is a schematic diagram of a bottom structure of
the automatic cleaning apparatus according to some
embodiments of the present disclosure;

FIG. 3 is an overall structural diagram of a position
determining element according to some embodi-
ments of the present disclosure;

FIG. 4 is an enlarged structural diagram of the posi-
tion determining element according to some embo-
diments of the present disclosure.

FIG. 5 is a structural diagram of a module support
according to some embodiments of the present dis-
closure;

FIG. 6 is a structural diagram of a cover according to
some embodiments of the present disclosure;

FIG. 7 is a partial cross-sectional structural diagram
of the cover according to some embodiments of the
present disclosure;

FIG. 8 is a structural diagram of an annular shielding
member according to some embodiments of the
present disclosure; and

FIG. 9is apartially enlarged structural diagram of the
annular shielding member according to some embo-
diments of the present disclosure.

[0011] Reference numerals are described as below:

mobile platform 100, rearward portion 110, forward por-
tion 111, perception system 120, buffer 122, cliff sensor
123, control system 130, driving system 140, driving
wheel assembly 141, steering assembly 142, cleaning
module 150, dry cleaning module 151, side brush 152,
assembling part 200, assembling structure 300, assem-
bling support 310, rotor 320, motor 330, cover 340, rotor
accommodating part 311, motor accommodating part
312, first arc-shaped sidewall 3111, second arc-shaped
sidewall 3121, motor roller 331, conveyor belt 332, first
opening 3122, bottom surface 3124 of motor accommo-
dating part, first support rib 3123, second opening 3112,
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second support rib 3113, bottom surface 3114 of rotor
accommodating part, circular top surface 341, bottom
ring 342, connector 343, annular shielding member 350,
insert member 351, first socket 3431, second socket
3432, third socket 3433, ridge 3511, T-shaped protrusion
3512, limiting groove 3434, limiting protrusion 3513.

DETAILED DESCRIPTION

[0012] 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 ofthe embodiments of the present disclosure. All other
embodiments acquired 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.

[0013] The terms used in the embodiments of the pre-
sent disclosure are for the purpose of describing parti-
cular 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 disclosure
and the appended claims are intended to include the
plural forms as well, unless otherwise indicated clearly
in the context. The term "a plurality of" generally includes
at least two.

[0014] It should be understood that, the term "and/or"
used herein only describes an association relationship
between associated objects, and indicates that there
may be three kinds of relationships. For example, A
and/or B may indicate three cases: A alone, B alone,
and A and B together. In addition, the character "/" herein
generally indicates an "or" relationship between the con-
textual objects.

[0015] Itshould be understood that, although the terms
first, second, third, etc. may be used to describe objectsin
the embodiments of the present disclosure, these objects
should not be limited to these terms. These terms are only
used to distinguish objects. For example, "first" may also
be referred to as "second" without departing from the
scope of the embodiments of the present disclosure.
Similarly, "second" may also be referred to as "first".
[0016] It should also be noted that, the terms "includ-
ing", "comprising"”, or any other variants thereof are in-
tended to cover the nonexclusive inclusion, such that a
commodity or device including a series of elements in-
cludes not only those elements, but also other elements
not listed explicitly or elements inherent to such a com-
modity or device. Without 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.

[0017] Example embodiments of the present disclo-
sure will be described in detail below with reference to the
accompanying drawings.

[0018] An embodiment of the present disclosure pro-
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vides an automatic cleaning apparatus. As an example,
FIGS. 1 to 2 exemplarily show schematic structural dia-
grams of the automatic cleaning apparatus.

[0019] AsshowninFIGS.1to02,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 automatic clean-
ing 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.
[0020] 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 on a ground, and the ground is the
operating surface. The automatic cleaning apparatus
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 alsobe 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 application takes a ground mopping
robot as an example for illustration.

[0021] 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
automatically and adaptively make an operational deci-
sion based on an unexpected environmental input; and
the non-autonomous mobile platform itself cannot adap-
tively make an operational decision based on an unex-
pected environmental input, but can execute a given
procedure or operate according to a certain logic. Corre-
spondingly, when the mobile platform 100 is the auton-
omous mobile platform, the target direction may be de-
termined autonomously by the automatic cleaning appa-
ratus; and when the mobile platform 100 is the non-
autonomous mobile platform, the target direction may
be set manually or may be set by a system. When the
mobile platform 100 is the autonomous mobile platform,
the mobile platform 100 includes a forward portion 111
and a rearward portion 110.

[0022] The perception system 120 includes a position
determining device 121 located on the mobile platform
100, a buffer 122 located in the forward portion 111 of the
mobile platform 100, cliff sensors 123 and sensing de-
vices such as an ultrasonic sensor (not shown), an infra-
red 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, for providing various position
information and motion state information of the automatic
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cleaning apparatus to the control system 130.

[0023] 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
axes defined by the mobile platform 100, i.e., a transver-
salaxis Y, afront-rear axis X and acenter vertical axis Z. A
forward driving direction along the front-rear axis X is
designated as "forward", and a rearward driving direction
along the front-rear axis X is designated as "rearward".
The transversal axis Y is substantially along a direction of
an axis center defined by a center point of a driving wheel
assembly 141 extending between a right wheel and a left
wheel of the automatic cleaning apparatus. The auto-
matic cleaning apparatus may rotate around the Y 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, it is referred to as "turn right" when the auto-
matic cleaning apparatus is tilted to the right of the X axis,
and it is referred to as "turn left" when the automatic
cleaning apparatus is tilted to the left of the X axis.
[0024] 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
cleaning 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 auto-
matic cleaning apparatus.

[0025] The position determining device 121 includes,
but is not limited to, a camera or a laser distance sensor
(LDS).

[0026] Various components in the perception system
120 may operate independently, or operate together to
achieve a target 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 medium, a
degree of cleanliness, and the like, and may be deter-
mined more accurately in combination with the camera,
the LDS, or the like.

[0027] 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.

[0028] The forward portion 111 of the mobile platform
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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
obstacle or 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.
[0029] The control system 130 is disposed on a main
circuit 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 memory or
a random-access memory. The application processor is
configured to receive environmental information sensed
by the plurality of sensors and transmitted from the
perception system 120, to draw a simultaneous map of
an environment where the automatic cleaning apparatus
is located using a positioning algorithm e.g., simulta-
neous localization and mapping (SLAM), based on ob-
stacle information fed back by the LDS, and to autono-
mously determine a travelling path based on the envir-
onmental information and the environmental map, and
then to control the driving system 140 to perform opera-
tions, such as travelling forward, travelling backward,
and/or steering based on the autonomously determined
travelling path. Further, the control system 130 may also
determine whether to activate the cleaning module 150 to
perform a cleaning operation based on the environmental
information and the environmental map.

[0030] Specifically, the control system 130 may, based
on distance information and speed information which are
fed back by the buffer 122, the cliff sensors 123 and the
sensing devices such as the ultrasonic sensor, the infra-
red sensor, the magnetometer, the accelerometer, the
gyroscope and the odometer, comprehensively deter-
mine 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
situations, so that the operation of the automatic cleaning
apparatus is more in line with requirements of an owner
and provides better user experience. 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.
[0031] The driving system 140 may execute a driving
command based on specific distance and angle informa-
tion, such as x, y, and theta components, to manipulate
the automatic cleaning apparatus to travel across the
ground. As shown in FIG. 2, the driving system 140
includes the driving wheel assembly 141, and may con-
trol a left wheel and a right wheel simultaneously. In order
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to control the motion of the automatic cleaning apparatus
more precisely, the driving system 140 preferably in-
cludes a left driving wheel assembly and a right driving
wheel assembly. The left driving wheel assembly and the
right driving wheel assembly are arranged symmetrically
along a transversal axis defined by the mobile platform
100.

[0032] In order for the automatic cleaning apparatus to
move on the ground more stably or have a higher move-
ment ability, the automatic cleaning apparatus may in-
clude one or more steering assemblies 142, wherein the
steering assembly 142 may be a driven wheel or adriving
wheel, and structurally includes but is not limited to a
universal wheel. The steering assembly 142 may be
located in front of the driving wheel assembly 141.
[0033] The energy system 160 includes a recharge-
able battery, such as a nickel-hydride battery and a
lithium battery. The rechargeable battery may be con-
nected to a charging control circuit, a battery pack char-
ging temperature detecting circuit and a battery under-
voltage monitoring circuit, wherein the charging control
circuit, the battery pack charging temperature detecting
circuit and the battery 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 elec-
trode disposed on a side of or below a body of the
automatic cleaning apparatus for charging.

[0034] The human-computer interaction system 170
includes keys that are on a panel of the host and used
by a user to select functions. The human-computer inter-
action system 170 may further include a display screen
and/or an indicator light and/or a horn that present to the
user a current state or function option of the automatic
cleaning apparatus. 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.

[0035] As shown in FIG. 2, the cleaning module 150
may include a dry cleaning module 151.

[0036] The dry cleaning module 151 includes a rolling
brush, adustbox, afanand 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 dust
box by air having a suction force, which is generated by
the fan and passes through the dust box. A dust removal
capacity of the ground sweeping robot may be charac-
terized by a dust pickup efficiency (DPU) of the garbage.
The DPU is affected by a structure and material of the
rolling brush, by a utilization rate of the air in an air
channel formed by the dust suction inlet, the dust box,
the fan, the air outlet and connecting components be-
tween the four, and by a type and power of the fan, which
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is a complex systematic design problem. Compared toan
ordinary plug-in vacuum cleaner, the improvement of the
dust removal capacity is more meaningful for an auto-
matic 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 with charging for once may be
evolved to clean 180 square meters or more with char-
ging for once. Furthermore, the service life of the battery
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 intuitively
and importantly, the improvement of the dust removal
capacity is the most obvious and important user experi-
ence, as the user will directly come to a conclusion of
whether the thorough cleaning is achieved. The dry
cleaning module may further include a side brush 152
having a rotary shaft angled relative to the ground, for
moving debris into a region of the rolling brush of the
cleaning module 150.

[0037] As an optional cleaning module, the automatic
cleaning apparatus may further include a wet cleaning
module configured to clean atleast a part of the operating
surface in a wet cleaning manner. The wet cleaning
module includes a water tank, a cleaning head, a driving
unit and the like, wherein water in the water tank flows to
the cleaning head along a waterway, and the cleaning
head is driven by the driving unit to clean at least a part of
the operating surface. In the related art, the automatic
cleaning apparatus includes a position determining de-
vice. The position determining device includes a position
determining element and a cover. Usually, the position
determining element configured in the automatic clean-
ing apparatus has a fixed size, and the dimension of the
position determining element is basically matched with
an assembling space. However, when the application
apparatus needs to reduce the dimension of the position
determining element, itis necessary to eitherredevelop a
mold or adjust the position of devices around the assem-
bling space of the position determining element, which
brings great inconvenience to flexible application of the
position determining element.

[0038] Therefore, an embodiment of the present dis-
closure provides an automatic cleaning apparatus in
which a miniaturized position determining element can
be assembled in the original assembling space. The
position determining device according to an embodiment
includes, butis not limited to, a camera or a laser ranging
device (laserdistance sensor, LDS). For the convenience
of understanding, the position determining device ac-
cording to the present embodimentis described by taking
the LDS as an example. In the embodiment, the struc-
tures and position relationships of an assembling sup-
port, a rotor, a motor, a cover, etc., are reasonably set, so
that the application of the position determining device is
more flexible. The same structure has the same technical
effects, and some technical effects are not repeated
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herein. Specifically, as shown in FIG. 3, the automatic
cleaning apparatus includes an assembling part 200, an
assembling structure 300 and a position determining
element 400 which are disposed on a frame. The posi-
tioning determining element 400 is assembled at the
assembling part 200 through the assembling structure
300. The assembling part 200 is usually a part of the
frame and includes one or more screw holes. The as-
sembling structure 300 includes one or more correspond-
ing screw holes, and the position determining element
400 is assembled at the assembling part 200 through
bolts. The parts in the automatic cleaning apparatus for
assembling the assembling structure 300 and the posi-
tion determining element 400 may be taken as the as-
sembling part 200. Usually, after the design of each
component of the automatic cleaning apparatus is com-
pleted, the position and the dimension thereof are fixed,
and correspondingly, a space position of the reserved
assembling part 200 is also fixed. In this way, when the
automatic cleaning apparatus needs to replace the posi-
tion determining element with a smaller dimension, the
reserved assembling part 200 cannot be adapted. There-
fore, the assembling structure and the structure of the
position determining element of the automatic cleaning
apparatus in the embodiment of the present disclosure
are improved as follows.

[0039] As shown in FIG. 4, the assembling structure
300 includes an assembling support 310. The position
determining device includes a rotor 320, a motor 330, a
cover 340, etc. The assembling support 310 is fixed to the
assembling part 200 through screw holes around the
support. The rotor 320 and the motor 330 are disposed
inside the assembling support 310; and the cover 340
covers the top of the rotor 320, and plays a shielding and
protection role. The rotor 320 protrudes from the top
surface of the automatic cleaning apparatus, and the
rotor 320 continuously rotates and scans in a 360-degree
range to continuously detect obstacles in a traveling
process of the automatic cleaning apparatus. As shown
in FIG. 5, the assembling support 310 includes a rotor
accommodating part 311 and a motor accommodating
part 312. The rotor accommodating part 311 includes a
first arc-shaped sidewall 3111, and the first arc-shaped
sidewall 3111 may be a circular arc-shaped sidewall or an
arc-shaped sidewall of other curvatures. The circular arc-
shaped sidewall is at least a part of a circle. As shown in
FIG. 5, the first arc-shaped sidewall 3111 may be a large
partof a circular structure, and for example, may be a part
within the range of 180-270 degrees. The motor accom-
modating part 312 includes a second arc-shaped side-
wall 3121, and the second arc-shaped sidewall 3121 may
be a part of a circular structure, or spliced by arc-shaped
structures of different radians, or spliced by the circular
structure or a radian structure with a linear structure,
which is not limited herein. The first arc-shaped sidewall
3111 of the rotoraccommodating part and the second arc-
shaped sidewall 3121 of the motor accommodating part
are smoothly connected, and are approximately divided
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into the rotor accommodating part 311 and the motor
accommodating part 312 at MN as shown in FIG. 5. An
opening area formed by the first arc-shaped sidewall
3111 islarger than an opening area formed by the second
arc-shaped sidewall 3121. The position determining ele-
ment 400 includes the rotor 320, and a rotating shaft of
the rotor 320 is approximately disposed at a geometric
center of the rotor accommodating part 311. When the
first arc-shaped sidewall 3111 is the circular arc-shaped
sidewall, the geometric center of the rotor accommodat-
ing part 311 corresponds to the center of the circle where
the first arc-shaped sidewall 3111 is located. When the
firstarc-shaped sidewall 3111 is a combined structure ofa
plurality of arcs of different curvatures, the geometric
center of the rotor accommodating part 311 corresponds
to the center of the circle where the arc with the largest
radian is located, as shown at Ain FIG. 5. The rotor 320 is
configured to continuously rotate while sending and/or
receiving detection signals, such as visible light and/or
invisible light. In this case, compared with a rotor in a
traditional position determining element, the rotor 320
has a smaller diameter, that is, it is farther away from the
first arc-shaped sidewall 3111 of the rotor accommodat-
ing part, but is still assembled at the geometric center of
the rotor accommodating part 3111, to ensure the struc-
tural symmetry and the stability after rotation. The posi-
tion determining element 400 includes the motor 330. An
output shaft of the motor 330 is approximately disposed
at the position where the rotor accommodating part 311
meets the motor accommodating part 312, that is, ap-
proximately disposed on the connecting line between a
geometric center of the motor accommodating part and
the geometric center of the rotor accommodating part, as
shown at B in FIG. 5, and specifically, is approximately
disposed in the connecting line between the geometric
center C of the motor accommodating part and the geo-
metric center A of the rotor accommodating part, exclud-
ing point A and point C, that is, disposed closer to the
geometric center A of the rotor accommodating part than
the geometric center C of the motor accommodating part.
Thus, the motor and the rotor in the miniaturized position
determining element are closer, the internal accommo-
dating structure of the assembling support is more adap-
tive to the motor and the rotor of the position determining
element, the stability is enhanced, the size of a transmis-
sion element such as a belt is reduced, and the energy
loss and raw material cost are reduced. In some embodi-
ments, the position where the rotor accommodating part
311 meets the motor accommodating part 312 is approxi-
mately located at the center of the smooth connection
position of the first arc-shaped sidewall 3111 and the
second arc-shaped sidewall 3121, that is, approximately
located on the MN connecting line. When the second arc-
shaped sidewall 3121 is the circular arc-shaped sidewall,
the geometric center of the motor accommodating part
312 corresponds to the center of the circle where the
second arc-shaped sidewall 3121 is located. When the
second arc-shaped sidewall 3121 is a combined struc-
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ture of a plurality of arcs of different curvatures, the
geometric center of the motor accommodating part 312
corresponds to the center of the circle where the arc with
the largest radian is located, as shown at C in FIG. 5. The
motor 330 is configured to be connected to the rotor
through a transmission structure 332 such as a belt to
provide a driving force for the rotor. The motor 330 drives
the rotor 320 through a motor roller 331 and the transmis-
sion structure 332, and the transmission structure 332
may be a belt, a metal belt, an organic material belt, etc. A
rotating shaft of the motor 330 is in hard connection with
the motor roller 331, and the motor roller 331 rotates
freely under driving of the motor rotating shaft.

[0040] Insomeembodiments, the position determining
deviceis alaserranging device. The position determining
elementis a laser ranging element, and the laser ranging
element performs distance or position detection by con-
tinuously rotating and sending and receiving laser sig-
nals.

[0041] In some embodiments, as shown in FIG. 5, the
motor accommodating part 312 further includes a first
opening 3122 and a first support rib 3123. The first open-
ing 3122 is located in a bottom surface 3124 of the motor
accommodating part 312 and configured to accommo-
date the motor 330. The first support rib 3123 extends
inward to the edge of the first opening 3122 along the
inner side of the sidewall 3121 of the motor accommo-
dating part. A geometric center B of the first opening 3122
is closer to the geometric center A of the rotor accom-
modating part than the geometric center C of the motor
accommodating part. The geometric center B of the first
opening 3122 is approximately located at the center of
the circle where the arc of the first opening 3122 is
located, and the geometric center C of the motor accom-
modating part is approximately located at the center of
the circle where the sidewall 3121 of the motor accom-
modating part is located. For a motor having a traditional
size, its mounting position is usually located at the geo-
metric center C of the motor accommodating part. How-
ever, when the structure of the position determining ele-
ment is reduced as a whole and the rotor 320 is still
located at the geometric center A of the rotor accommo-
dating part, in order to reduce a transmission loss, im-
prove the transmission efficiency and improve the stabi-
lity during the belt transmission, the motor 330 may be
assembled close to the rotor. In this case, a rotation gap
between the motor 330 and the rotor 320 remains almost
unchanged, which can maintain considerable transmis-
sion efficiency, is suitable for more miniaturized position
determining elements, does not need additional mold
making, reduces the cost, achieves a shorter distance
between the motor and the rotor, and saves a transmis-
sion apparatus such as a belt, Further, the cost and the
transmission resistance are reduced, improving the
transmission efficiency. In this case, in order to enhance
the stability and rigidity of the assembling support 310, it
is necessary to additionally provide the first support rib
3123, especially the farther away from the motor, the
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longer the first support rib 3123 is.

[0042] In some embodiments, as shown in FIG. 5, the
rotor accommodating part 311 further includes a second
opening 3112 and a second supportrib 3113. The second
opening 3112 is located in a bottom surface 3114 of the
rotor accommodating part 311 and configured to accom-
modate the rotor 320. The second support rib 3113 ex-
tends inward to the edge of the second opening 3112
along the inner side of the sidewall 3111 of the rotor
accommodating part, and can enhance the stability
and rigidity of the assembling support 310. A geometric
center of the second opening 3112 corresponds to the
geometric center of the rotor accommodating part 311,
and is located at the center of the circle where the sidewall
3111 of the rotor accommodating part is located, so as to
ensure the structural symmetry and the stability of the
rotor after rotation.

[0043] In some embodiments, as shown in FIG. 5, the
second opening is communicated with the first opening,
and the area of the second opening is greater than the
area of the first opening. The second opening is commu-
nicated with the second opening to reduce a processing
technology of the support structure, and the communica-
tion between the openings is also convenient for the
motor to drive the rotor to rotate through the transmission
structure.

[0044] In some embodiments, as shown in FIG. 6, the
position determining device further includes the cover
340, which covers the top of the rotor 320. The cover 340
can shield stray light, dust, impurities, and the like that
enter the position determining device, and can also shield
internal parts of the position determining device, which
plays an aesthetic role. After equipped with a pivot struc-
ture, the cover 340 may also avoid hanging obstacles.
The cover 340 includes a circular top surface 341, a
bottom ring 342 and a plurality of connectors 343 con-
necting the circular top surface 341 and the bottom ring
342. In some embodiments, the bottom ring 342 has a
bottom plate extending horizontally from the bottom
thereof, the bottom ring 342 and the bottom plate are
fixedly connected or integrally formed, and the bottom
plate is used for pivotal connection between the cover
340 and the top surface of the mobile platform. A first gap
is formed between the bottom ring 342 and the outer
peripheral surface of the rotor 320, and interspaces are
formed between the plurality of connectors 343, so as to
send and/or receive detection signals, such as visible
light and/or invisible light, through rotation of the rotor. In
addition, since the rotor structure in the present embodi-
ment is a miniaturized rotor, and the dimension of the
cover 340 is equivalent to that of a cover in a traditional
position determining device, and thus the first gap is
larger than a traditional gap.

[0045] In some embodiments, in order to solve the
technical problems caused by an excessively large first
gap, such as the entrance of stray light, dust and impu-
rities, and the problem of the exposure of internal parts of
the position determining device, the dimension of the
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cover may be reduced as a whole to reduce the distance
of the first gap. For example, in some embodiments, the
cover 340 includes the circular top surface 341, the
bottom ring 342 and the plurality of connectors 343 con-
nected to the circular top surface 341 and the bottomring
342. The bottom ring 342 has the bottom plate extending
horizontally from the bottom thereof, the bottom ring 342
and the bottom plate are fixedly connected or integrally
formed, and the bottom plate is used for the pivotal
connection between the cover 340 and the top surface
of the mobile platform. A second gap is formed between
the bottom ring 342 and the outer peripheral surface of
therotor 320. The second gap is smaller than the firstgap,
and the second gap enables the bottom ring 342 to be as
close as possible to the outer peripheral surface of the
rotor 320, for example, with a distance of 1-5 mm, without
affecting the rotation of the rotor.

[0046] As shown in FIGS. 7 to 9, in some embodi-
ments, in order to solve the technical problems caused
by the excessively large first gap, the assembling struc-
ture 300 further includes an annular shielding member
350 which is attached to the inner side of the bottom ring
342. A second gap is formed between the annular shield-
ing member 350 and the outer peripheral surface of the
rotor 320, and the second gap is smaller than the first gap.
The second gap is used for enabling the rotor to rotate
flexibly. The second gap enables the annular shielding
member 350 to be as close as possible to the outer
peripheral surface of the rotor 320, for example, with a
distance of 1-5 mm, without affecting the rotation of the
rotor.

[0047] In some embodiments, as shown in FIG. 8, the
annular shielding member 350 has a width extendingin a
radial direction and a height extending in an axial direc-
tion, and the width of the annular shielding member is
greater than the height of the annular shielding member.
The width of the annular shielding member 350 extending
in the radial direction is wide enough to shield the incident
stray lightdue to the excessively large size of the first gap.
The height of the annular shielding member 350 extend-
ing in the axial direction can facilitate the assembling of
the annular shielding member 350 on the inner side of the
bottom ring 342.

[0048] In some embodiments, as shown in FIG. 8, the
annular shielding member 350 includes insert member(s)
351 matching the connector(s) 343. After the insert mem-
ber(s) 351 is(are) inserted into the connector(s) 343, the
annular shielding member 350 is attached to the inner
side of the bottom ring 342, and the insert member(s) 351
and the connector(s) 343 are disposed in one-to-one
correspondence. A third socket 3433 is disposed below
the connector 343, and a T-shaped protrusion 3512 is
disposed below each insert member 351. After the insert
member 351 is inserted into the inner sidewall of the
corresponding connector 343, the thickness of the con-
nector 343 is increased, thereby reducing the distance of
the first gap. Therefore, the stray light entering the rotor
320 can be further reduced.
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[0049] In some embodiments, as shown in FIG. 7, the
inner wall of the connector 343 includes a first socket
3431, and the outer wall of the insert member 351 in-
cludes a ridge 3511 matching the first socket 3431. After
the ridge 3511 is inserted into the first socket 3431, the
annular shielding member 350 is attached to the inner
side of the bottom ring 342. After the ridge 3511 is
inserted into the first socket 3431, the circumferential
stability of the annular shielding member 350 is guaran-
teed. In some embodiments, as shown in FIG. 7, the
bottom ring includes: a second socket 3432 extending
circumferentially along the bottom surface of the bottom
ring, and the third socket 3433 located in the inner surface
of the bottom ring 342; and the second socket 3432 is
communicated with the third socket 3433. As shown in
FIG. 9, the annular shielding member 350 includes the T-
shaped protrusion 3512 protruding outward along the
outer wall of the annular shielding member 350. After
the T-shaped protrusion 3512 is inserted into the third
socket 3433, the annular shielding member 350 is at-
tached to the inner side of the bottom ring 342. When
assembling the annular shielding member 350, the T-
shaped protrusion 3512 is inserted along the bottom of
the second socket 3432 and then pushed upward to be
inserted into the third socket 3433, which further stabi-
lizes the annular shielding member 350 in the circumfer-
ential direction and the radial direction.

[0050] In some embodiments, as shown in FIG. 7, the
bottom ring 343 further includes limiting grooves 3434
disposed in the inner surface of the bottom ring 343, and
the limiting grooves 3434 are symmetrically disposed in
two sides of the third socket 3433. The annular shielding
member 350 further includes limiting protrusions 3513
disposed on two sides of the T-shaped protrusion 3512.
When the annular shielding member 350 is attached to
the inner side of the bottom ring 342, the limiting protru-
sions 3513 are adapted to the limiting grooves 3434. The
cooperation between the limiting protrusions 3513 and
the limiting grooves 3434 further defines the position of
the annular shielding member 350.

[0051] Asforthe automatic cleaning apparatus accord-
ing to the embodiment of the present disclosure, in the
position determining device, through the assembling
support of a corresponding structure, the position deter-
mining element with a dimension smaller than that of a
traditional position determining element can also be as-
sembled in the assembling part with a dimension equiva-
lent to the traditional dimension, which brings conveni-
ence to the application of changing the dimension of the
position determining element according to application
requirements.

[0052] In some embodiments, the annular shielding
member has a width extending in a radial direction and
a height extending in an axial direction, and the width of
the annular shielding member is greater than the height
thereof.

[0053] In some embodiments, the annular shielding
member includes an insert member matching the con-
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nector, and after the insert member is inserted into the
connector, the annular shielding member is attached to
the inner side of the bottom ring.

[0054] In some embodiments, an inner wall of the
connector includes a first socket, an outer wall of the
insert member comprises a ridge matching the first sock-
et, and after the ridge is inserted into the first socket, the
annular shielding member is attached to the inner side of
the bottom ring.

[0055] Insomeembodiments, the bottomring includes
a second socket extending circumferentially along a
bottom surface of the bottom ring and a third socket
located in an inner surface of the bottom ring, and the
second socket is communicated with the third socket;
and

the annular shielding member includes a T-shaped pro-
trusion protruding outward along an outer wall of the
annular shielding member, and the annular shielding
member is attached to the inner side of the bottom ring
after the T-shaped protrusion is inserted into the third
socket.

[0056] In some embodiments, the third socket is dis-
posed below the connector, and the T-shaped protrusion
is disposed below the insert member.

[0057] In some embodiments, the bottom ring further
includes limiting grooves formed in the inner surface of
the bottom ring, and the limiting grooves are symmetri-
cally disposed at two sides of the third socket; and
[0058] the annular shielding member further includes
limiting protrusions disposed at two sides of the T-shaped
protrusion, and when the annular shielding member is
attached to the inner side of the bottom ring, the limiting
protrusions are adapted to the limiting grooves.

[0059] In some embodiments, the assembling struc-
ture further includes an assembling support, and the
assembling support includes:

a rotor accommodating part, the rotor accommodat-
ing partincluding a circular arc-shaped sidewall; and
a motor accommodating part, the motor accommo-
dating partincluding an arc-shaped sidewall, where-
in the circular arc-shaped sidewall of the rotor ac-
commodating part and the arc-shaped sidewall of
the motor accommodating part are smoothly con-
nected, and an opening area formed by the circular
arc-shaped sidewall is larger than an opening area
formed by the arc-shaped sidewall;

wherein a rotating shaft of the rotor is approximately
disposed at a geometric center of the rotor accom-
modating part, and an output shaft of the motor is
approximately disposed on a connecting line be-
tween a geometric center of the motor accommodat-
ing part and the geometric center of the rotor accom-
modating part.

[0060] Insome embodiments, the motoraccommodat-
ing part further includes:

10

15

20

25

30

35

40

45

50

55

a first opening located in a bottom surface of the
motor accommodating part and configured to ac-
commodate the motor; and

a first support rib extending inward to an edge of the
first opening along an inner side of a sidewall of the
motor accommodating part;

wherein a geometric center of the first opening is
closer to the geometric center of the rotor accom-
modating part than the geometric center of the motor
accommodating part.

[0061] In some embodiments, the rotor accommodat-
ing part further includes:

a second opening located in a bottom surface of the
rotor accommodating part and configured to accom-
modate the rotor; and

a second support rib extending inward to an edge of
the second opening along an inner side of a sidewall
of the rotor accommodating part;

wherein a geometric center of the second opening
corresponds to the geometric center of the rotor
accommodating part.

[0062] In some embodiments, the second opening is
communicated with the first opening, and an area of the
second opening is greater than an area of the first open-
ing.

[0063] In some embodiments, the bottom ring has a
bottom plate extending horizontally from a bottom there-
of, and the bottom plate is configured for a pivotal con-
nection between the cover and a top surface of the mobile
platform.

[0064] Insome embodiments, the position determining
device is a laser ranging device, the position determining
element is a laser ranging element, and the detection
signal is a laser signal.

[0065] Compared with the prior art, the embodiments
of the present disclosure have the following technical
effects.

[0066] According to the automatic cleaning apparatus
provided by the embodiments of the present disclosure,
during assembly of the position determining device,
through the assembling support and/or the annular
shielding member with a corresponding structure, the
position determining element with the dimension smaller
than that of a traditional position determining device can
also be assembled in the assembling part with the dimen-
sion equivalent to the traditional dimension, which brings
convenience to the application of changing the dimen-
sion of the position determining element according to
application requirements.

[0067] Finally, it should be noted that various embodi-
ments in the specification 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.
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[0068] The above embodiments are only used for illus-
trating 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 ordinary skills in the art should understand that,
they can still make modifications to the technical solu-
tions described in the foregoing embodiments or make
equivalent substitutions to part 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. Anautomatic cleaning apparatus, comprising a mo-
bile platform, a position determining device and an
assembling structure for assembling the position
determining device on the mobile platform, wherein:

the position determining device comprises a
position determining element and a cover;

the position determining element comprises a
rotor and a motor, wherein the rotor is configured
to transmit and/or receive a detection signal
while continuously rotating, and the motor is
configured to be connected to the rotor by
means of a power transmission structure to
provide a driving force for the rotor;

the cover covers a top of the rotor and comprises
a circular top surface, a bottom ring and a plur-
ality of connectors connecting the circular top
surface to the bottom ring, wherein a first gap is
formed between the bottom ring and an outer
peripheral surface of the rotor; and

the assembling structure comprises an annular
shielding member attached to an inner side of
the bottomring, a second gap is formed between
the annular shielding member and the outer
peripheral surface of the rotor, and the second
gap is smaller than the first gap.

2. The automatic cleaning apparatus according to
claim 1, wherein the annular shielding member
has a width extending in a radial direction and a
height extending in an axial direction, and the width
of the annular shielding member is greater than the
height thereof.

3. The automatic cleaning apparatus according to
claim 2, wherein the annular shielding member com-
prises an insert member matching the connector,
and after the insert member is inserted into the
connector, the annular shielding member is attached
to the inner side of the bottom ring.
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4.

The automatic cleaning apparatus according to
claim 3, wherein an inner wall of the connector
comprises a first socket, an outer wall of the insert
member comprises a ridge matching the first socket,
and after the ridge is inserted into the first socket, the
annular shielding member is attached to the inner
side of the bottom ring.

The automatic cleaning apparatus according to
claim 4, wherein:

the bottom ring comprises a second socket ex-
tending circumferentially along a bottom surface
ofthe bottom ring and a third socketlocated in an
inner surface of the bottom ring, and the second
socket is communicated with the third socket;
and

the annular shielding member comprises a T-
shaped protrusion protruding outward along an
outer wall of the annular shielding member, and
the annular shielding member is attached to the
inner side of the bottom ring after the T-shaped
protrusion is inserted into the third socket.

The automatic cleaning apparatus according to
claim 5, wherein the third socket is disposed below
the connector, and the T-shaped protrusion is dis-
posed below the insert member.

The automatic cleaning apparatus according to
claim 6, wherein:

the bottom ring further comprises limiting
grooves formed in the inner surface of the bot-
tom ring, and the limiting grooves are symme-
trically disposed at two sides of the third socket;
and

the annular shielding member further comprises
limiting protrusions disposed at two sides of the
T-shaped protrusion, and when the annular
shielding member is attached to the inner side
of the bottom ring, the limiting protrusions are
adapted to the limiting grooves.

The automatic cleaning apparatus according to any
one of claims 1-7, wherein the assembling structure
further comprises an assembling support, and the
assembling support comprises:

a rotor accommodating part, the rotor accom-
modating part comprising a circular arc-shaped
sidewall; and

a motor accommodating part, the motor accom-
modating part comprising an arc-shaped side-
wall, wherein the circular arc-shaped sidewall of
the rotor accommodating part and the arc-
shaped sidewall of the motor accommodating
part are smoothly connected, and an opening
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area formed by the circular arc-shaped sidewall
is larger than an opening area formed by the arc-
shaped sidewall;

wherein a rotating shaft of the rotor is approxi-
mately disposed at a geometric center of the
rotor accommodating part, and an output shaft
of the motor is approximately disposed on a
connecting line between a geometric center of
the motor accommodating part and the geo-
metric center of the rotor accommodating part.

The automatic cleaning apparatus according to
claim 8, wherein the motor accommodating part
further comprises:

a first opening located in a bottom surface of the
motor accommodating part and configured to
accommodate the motor; and

a first support rib extending inward to an edge of
the first opening along an inner side of a sidewall
of the motor accommodating part;

wherein a geometric center of the first opening is
closer to the geometric center of the rotor ac-
commodating part than the geometric center of
the motor accommodating part.

The automatic cleaning apparatus according to
claim 9, wherein the rotor accommodating part
further comprises:

a second opening located in a bottom surface of
the rotor accommodating part and configured to
accommodate the rotor; and

a second support rib extending inward to an
edge of the second opening along the inner side
of the sidewall of the rotor accommodating part;
wherein a geometric center of the second open-
ing corresponds to the geometric center of the
rotor accommodating part.

The automatic cleaning apparatus according to
claim 10, wherein the second opening is communi-
cated with the first opening, and an area of the
second opening is greater than an area of the first
opening.

The automatic cleaning apparatus according to any
one of claims 1-11, wherein the bottom ring has a
bottom plate extending horizontally from a bottom
thereof, and the bottom plate is configured for a
pivotal connection between the cover and a top sur-
face of the mobile platform.

The automatic cleaning apparatus according to any
one of claims 1-12, wherein the position determining
device is a laser ranging device, the position deter-
mining element is a laser ranging element, and the
detection signal is a laser signal.
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