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(54) SELF-MOVING ROBOT SYSTEM

(57) A self-moving robot system is provided, includ-
ing a dust collection base station and a self-moving robot,
where the self-moving robot includes a main machine
and a dust containing box, and the dust containing box
is detachably mounted on the main machine; the dust
collection base station includes a power apparatus, a
dust collection apparatus, and a transfer apparatus,
where the transfer apparatus can be engaged with the
dust containing box and assist separation of the dust con-
taining box from the main machine or assist mounting of
the dust containing box on the main machine; the dust
collection apparatus is configured to collect debris from
the dust containing box; and the power apparatus drives
the transfer apparatus and enables the transfer appara-
tus to move the dust containing box to a dust collection
opening of the dust collection apparatus, so as to transfer
the debris to the dust collection apparatus. The dust con-
taining box is transferred by the transfer apparatus with-
out using an air pump to suck the debris and the like in
the dust containing box with relatively low working noise.
During dust collection, there is no need to move the entire
self-moving robot with a relatively small system load, and
the dust containing box is transferred by the transfer ap-
paratus with relatively low working noise and relatively

high use comfort of a user.
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Description
Technical Field

[0001] The present disclosure relates to the field of
electromechanical technologies, and in particular, to a
self-moving robot system.

Related Art

[0002] A base station of a conventional self-moving ro-
bot is mainly configured to charge the self-moving robot,
and a user needs to dump and clean a dust containing
box of the self-moving robot. In order to reduce a user
intervention frequency, a "suction type" dust collection
base station is introduced, and an air pump is mounted
in the dust collection base station to suck away debris in
the dust containing box of the self-moving robot.

[0003] At present, during operation of the "suction
type" dust collection base station, there is a common
problem of loud noise with a noise level even reaching
75 dB, far exceeding a level of 40 dB to 60 dB for normal
people’s conversation, which affects the normal conver-
sation of users and makes people feel upset and distract-
ed. The dust collection base station performs a suction
operation every time the self-moving robot returns to the
base station, and frequent suction with loud noise causes
discomfort to the user and damages the hearing nerve.

SUMMARY

[0004] The present disclosure is made in view of the
status of the prior art. An objective of the present disclo-
sure is to provide a self-moving robot system. The self-
moving robot system has a dust collection base station,
and the dust collection base station does not use an air
pump to suck debris from a self-moving robot with rela-
tively low working noise and relatively high use comfort
of a user.

[0005] A self-moving robot system is provided, includ-
ing a dust collection base station and a self-moving robot,
where the dust collection base station is configured to
collect debris of the self-moving robot, and the self-mov-
ing robot includes a main machine and a dust containing
box, where the dust containing box is detachably mount-
ed on the main machine;

the dust collection base station includes a power appa-
ratus, a dust collection apparatus, and a transfer appa-
ratus, where the transfer apparatus can be engaged with
the dust containing box and assist separation of the dust
containing box from the main machine or assistmounting
of the dust containing box on the main machine; the dust
collection apparatus is configured to collect debris from
the dust containing box; and the power apparatus drives
the transfer apparatus and enables the transfer appara-
tus to move the dust containing box to a dust collection
opening of the dust collection apparatus, so as to transfer
the debris to the dust collection apparatus.
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[0006] Preferably, the self-movingrobot system further
includes a first cover opening apparatus, where the first
cover opening apparatus can open or close a box cover
of the dust containing box, and when the box cover of
the dust containing box is opened, the debris in the dust
containing box can be transferred to the dust collection
apparatus.

[0007] Preferably, the dust collection base station in-
cludes an operating position for the self-moving robot to
stop, and the dust collection apparatus is located above
the operating position.

[0008] Preferably,the powerapparatusincludesacon-
veying assembly, where the conveying assembly in-
cludes a first conveying portion arranged in a vertical
direction and a second conveying portion arranged in a
horizontal direction, and the transfer apparatus is con-
nected to the power apparatus to move along with the
conveying assembly.

[0009] Preferably, the conveying assembly includes a
synchronous belt assembly, the first conveying portion
includes a first synchronous belt, and the second con-
veying portion includes a second synchronous belt.
[0010] Preferably, the self-moving robot system in-
cludes a loading and unloading portion, where the load-
ing and unloading portion is configured to operate the
dust containing box to be separated from the main ma-
chine or be mounted on the main machine.

[0011] Preferably, one of the dust containing box and
the main machine includes a lock pin, the other of the
dust containing box and the main machine includes a
lock slot, and the lock pin can be inserted into or exit from
the lock slot; the loading and unloading portion can apply
a force to one of the dust containing box and the main
machine, so that the lock pin exits from the lock slot, to
assist separation of the dust containing box from the main
machine; and/or the loading and unloading portion can
release the force applied to the lock pin, so that the lock
pin is inserted into the lock slot, to assist mounting of the
dust containing box on one of the dust containing box
and the main machine.

[0012] Preferably, the loading and unloading portion
includes a snap-fit, the transfer apparatus includes an
electromagnetic switch, a driving spring, and a carrying
portion, the snap-fit is connected to the driving spring,
the electromagnetic switch drives the snap-fit to push or
release the lock pin, and the carrying portion is configured
to carry the dust containing box separated from the main
machine; or

the loading and unloading portion includes a clamping
claw, the transfer apparatus includes a clamping motor
and a first gear structure, the clamping claw includes a
second rack structure, and the first gear structure driven
by the clamping motor meshes with the second rack
structure, to drive the clamping claw to clamp or loosen
the dust containing box.

[0013] Preferably, the self-moving robot includes an
operating portion, where the operating portion can assist
separation of the dust containing box from the main ma-
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chine or mounting of the dust containing box on the main
machine in response to pressing or releasing pressing
of a user.

[0014] Preferably, the dust collection base station in-
cludes a sealing portion, where the sealing portion can
be sealedly connected to the dust containing box and the
dust collection opening.

[0015] Preferably, the sealing portion is provided with
alarge opening end and a small opening end, an aperture
of the large opening end is greater than an aperture of
the small opening end, the large opening end is config-
ured to be sleeved with the dust collection opening, and
the small opening end is configured to connect the dust
containing box.

[0016] Preferably, the dust collection base station fur-
therincludes an auxiliary dust dumping apparatus, where
the auxiliary dust dumping apparatus includes a vibration
motor and an eccentric assembly, the vibration motor
drives the eccentric assembly to vibrate, the auxiliary
dust dumping apparatus is arranged on the transfer ap-
paratus and moves along with the transfer apparatus,
and the eccentric assembly can be connected to or in
contact with the dust containing box, so that when vibrat-
ing, the eccentric assembly can drive the dust containing
box to vibrate.

[0017] Preferably, the auxiliary dust dumping appara-
tus includes a damper, where the damper is connected
between the vibration motor and the transfer apparatus.
[0018] Preferably, the dust collection base station in-
cludes a charging apparatus, where when the self-mov-
ing robot stops at the dust collection base station, the
charging apparatus is electrically connected to the self-
moving robot to charge the self-moving robot.

[0019] Preferably, the dust collection apparatus in-
cludes a garbage bin and a foldable cover, where the
garbage bin is provided with the dust collection opening,
the foldable cover can cover the dust collection opening
when being unfolded, and when the transfer apparatus
transfers the dust containing box, the dust containing box
can push the foldable cover to be folded, so as to expose
the dust collection opening.

[0020] Preferably, the first cover opening apparatusin-
cludes a cover opening motor and a rotational portion,
where the rotational portion is connected to the box cover
of the dust containing box, and when the dust containing
box is moved to the dust collection opening of the dust
collection apparatus, the cover opening motor drives the
rotational portion to rotate, so as to open the box cover
of the dust containing box; and after the dust containing
box completes debris dumping, the cover opening motor
drives the rotational portion to rotate, so as to close the
box cover of the dust containing box.

[0021] Preferably, the self-moving robot system in-
cludes a second cover opening apparatus, where the
second cover opening apparatus includes: a driving
member, arranged on the loading and unloading portion;
and a rotational member, arranged on one side of the
dust containing box and being in contact with the box
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cover of the dust containing box, where the rotational
member is configured to rotate between a first position
and a second position under the drive of the driving mem-
ber; when the rotational member is located at the first
position, the box cover is closed; and when the rotational
member rotates from the first position to the second po-
sition, the box cover is opened under the drive of the
rotational member.

[0022] The technical solution provided in the present
disclosure at least has the following beneficial effects:
In the self-moving robot system, the dust containing box
of the self-moving robot can be removed from the main
machine, and the dust containing box can be moved to
the dust collection opening, so that debris and the like in
the dust containing box are collected by the dust collec-
tion apparatus, and the debris and the like are uniformly
cleaned, to prevent a user from frequently taking out the
debris. In addition, during dust collection, there is no need
to move the entire self-moving robot with a relatively small
system load and a relatively low requirement on a driving
capability of a driving apparatus. The dust containing box
is transferred by the transfer apparatus without using an
air pump to suck the debris and the like in the dust con-
taining box with relatively low working noise and relatively
high use comfort of the user.

[0023] The technical solution provided in the present
disclosure may further have the following beneficial ef-
fects:

When the synchronous belt assembly transfers the trans-
fer apparatus, the dust collection apparatus may be load-
ed and unloaded, so that the dust containing box can be
transferred and the dust collection apparatus can be
loaded and unloaded, and a loading and unloading op-
eration and a moving operation may be simultaneously
performed on the dust collection apparatus and the dust
containing box.

[0024] When the transfer apparatus transfers the dust
containing box, the clamping claw bears the entire weight
of the dust containing box, and the first gear structure
can mesh with the second rack structure to provide a
reliable locking force, thereby ensuring that the dust con-
taining box is stably and reliably transferred.

[0025] The damperhas afunction of shock absorption,
to reduce a vibration force transmitted by the vibration
motor to the transfer apparatus and enable the vibration
force to act on the dust containing box as much as pos-
sible.

[0026] When the dust containing box is transferred to
the dust collection opening, the auxiliary dust dumping
apparatus slaps the dust containing box, to facilitate
dumping of debris and the like.

[0027] When the transfer apparatus transfers the dust
containing box, the dust collection apparatus is located
above the operating position, and the arrangement in the
dust collection base station is compact.

[0028] The self-moving robot can be charged synchro-
nously during debris collection and the like.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1-1is aschematicdiagram of a firstembodiment
of a self-moving robot system according to the
present disclosure.

FIG. 1-2is atop view of a dust collection base station
of the self-moving robot system, where a dust col-
lection apparatus is not displayed.

FIG. 1-3ais a schematic diagram when an upper flip
cover of a dust containing box of a self-moving robot
of the self-moving robot system is opened.

FIG. 1-3bis a schematic diagram when the dust con-
taining box is separated from a main machine of the
self-moving robot.

FIG. 1-3cis a schematic diagram when the dust con-
taining box is mounted on the main machine.

FIG. 1-3dis a top view when the dust containing box
is mounted on the main machine.

FIG. 1-4 is a schematic diagram of a transfer appa-
ratus of the dust collection base station.

FIG. 1-5 is a schematic diagram of a working step
of the self-moving robot system, where that the dust
collection apparatus is ready to be mounted is
shown.

FIG. 1-6 is a schematic diagram of a working step
of the self-moving robot system, where that the self-
moving robot enters the dust collection base station
is shown.

FIG. 1-7 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus is ready to be engaged with the dust
containing box is shown.

FIG. 1-8 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus separates the dust containing box from
the main machine is shown.

FIG. 1-9 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus lifts the dust containing box is shown.

FIG. 1-10 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus horizontally transfers the dust contain-
ing box is shown.
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FIG. 1-11 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus mounts the dust containing box on the
dust collection apparatus is shown.

FIG. 1-12 is a schematic diagram of a working step
of the self-moving robot system, where that a first
cover opening apparatus opens the dust containing
box and a slapping structure slaps the dust contain-
ing box is shown.

FIG. 1-13 is a schematic diagram of a working step
of the self-moving robot system, where that after de-
bris in the dust containing box falls into the dust col-
lection apparatus, a cover opening mechanism clos-
es the dust containing box is shown.

FIG. 1-14 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus transfers the dust containing box to
the main machine of the self-moving robot is shown.

FIG. 2-1is a schematic diagram of a second embod-
iment of a self-moving robot system according to the
present disclosure.

FIG.2-2is atop view of the self-moving robot system.

FIG. 2-3 is a schematic diagram of a self-moving
robot of the self-moving robot system.

FIG. 2-4 is a schematic diagram of a transfer appa-
ratus of a dust collection base station.

FIG.2-5ais aschematic diagramwhen a cover open-
ing mechanism of the self-moving robot system is
not engaged with a lower flip cover of a dust contain-
ing box.

FIG. 2-5b is a schematic diagram when the cover
opening mechanism is engaged with the lower flip
cover.

FIG. 2-5¢c is a schematic diagram when the cover
opening mechanism opens the dust containing box.

FIG. 2-6 is a schematic diagram of a working step
of the self-moving robot system, where that the dust
collection apparatus is ready to be mounted and the
self-moving robot enters the base station for charg-
ing is shown.

FIG. 2-7 is a schematic diagram of a working step
of the self-moving robot system, where that the dust
collection apparatus is mounted is shown.

FIG. 2-8 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-



7 EP 4 162 853 A1 8

fer apparatus separates the dust containing box from
a main machine of the self-moving robot is shown.

FIG. 2-9 is a schematic diagram of a working step
of the self-moving robot system, where that the main
machine of the self-moving robot moves in an exit
direction is shown.

FIG. 2-10 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus lifts the dust containing box is shown.

FIG. 2-11 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus horizontally transfers the dust contain-
ing box is shown.

FIG. 2-12 is a schematic diagram of a working step
ofthe self-moving robot system, where that the trans-
fer apparatus mounts the dust containing box on the
dust collection apparatus is shown.

FIG. 2-13 is a schematic diagram of a working step
ofthe self-moving robot system, where that the cover
opening apparatus opens the dust containing box
and a slapping structure slaps the dust containing
box is shown.

FIG. 3-1 is a schematic diagram when a rotational
member is located at a first position according to an
embodiment.

FIG. 3-2 is a schematic diagram when a rotational
member is located at a second position according to
an embodiment.

FIG. 3-3 is a schematic diagram of a working step
of a self-moving robot system according to an em-
bodiment, where that a loading and unloading por-
tion clamps a dust containing box is shown.
[0030] Descriptions of numerals in the drawings:
1. Dustcollection base station, 11. Synchronous belt,
111. First synchronous belt, 112. Second synchro-
nous belt, 121 and 122. Track. 123. First track sec-
tion, 124. Second track section, 125. Descending
section, 13. Transfer apparatus, 130. Carrying por-
tion, 131. Transfer frame. 135. Electromagnetic
switch, 136. Snap-fit, 137. Driving spring, 138.
Clamping claw, 139. Rack, 141. Rolling bearing, 15.
First cover opening apparatus, 151. Synchronous
belt wheel, 152. Tension wheel, 153. Synchronous
belt, 154. Pin, 155. Pin slot, 16. Dust collection ap-
paratus, 161. Garbage bin, 162. Transfer cover, 163.
Foldable cover, 164. Pressing ring, 165. Garbage
bag, 166. Full dust detection apparatus, 17. Auxiliary
dust dumping apparatus, 18. Charging apparatus,
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and 19. Fan;

2. Self-moving robot, 21. Main machine, 22. Dust
containing box, 220. Filtering element, 23. Upper flip
cover, 24. Lower flip cover, 26. Locking spring, 27.
Lock pin, 28. Charging connector, 29. Linkage por-
tion, 20A and 20B. Hook portion, 211. Button, and
212. Transferring mechanism;

3. Debiris;

4. Second cover opening apparatus, 41. Driving
member, and 42. Rotational member; and

|. Entrance direction, and O. Exit direction.
DETAILED DESCRIPTION

[0031] Exemplary implementations of the present em-
bodiments are described below in detail with reference
to the accompanying drawings. It should be understood
that these detailed descriptions are merely used for
teaching a person skilled in the art to implement the
present embodiments, but are not used to exhaust all
possible manners of the present embodiments and are
not used for limiting the scope of the present embodi-
ments.

[0032] As shown in FIG. 1-1 to FIG. 1-4 and FIG. 2-1
to FIG. 2-3, the present disclosure provides a self-moving
robot system, including a self-moving robot 2 (for exam-
ple, a sweeping robot) and a dust collection base station
1. The self-moving robot 2 includes a main machine 21
and a dust containing box 22. The dust containing box
22 is detachably mounted on the main machine 21, the
dust containing box 22 is configured to accommodate
debris 3, dust, and the like, and the main machine 21
includes a circuit part of the self-moving robot 2.

[0033] The dust collection base station 1 includes a
charging apparatus 18, a power apparatus (not shown),
a dust collection apparatus 16, and a transfer apparatus
13. The self-moving robot 2 includes a charging connec-
tor 28, and the charging apparatus 18 is configured to
electrically connect the charging connector 28, to charge
the self-moving robot 2. The charging apparatus 18 may
include a metal contact, and the charging connector 28
may include a metal contact matching the metal contact
of the charging apparatus 18.

[0034] The transfer apparatus 13 can be engaged with
the dust containing box 22 and assist separation of the
dust containing box 22 from the main machine 21 or as-
sist mounting of the dust containing box 22 on the main
machine 21. For example, a lock pin 27 is driven to exit
from a lock slot, so that the dust containing box 22 is
separated from the main machine 21, or the dust con-
taining box 22 is loosened, and the lock pin 27 is inserted
into the lock slot, so that the dust containing box 22 is
mounted on the main machine 21.

[0035] It should be understood that that the transfer
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apparatus 13 "assists" the separation of the dust con-
taining box 22 from the main machine 21 includes the
following two cases:

First, the dust containing box 22 is disassembled and
removed from the main machine 21 by the transfer ap-
paratus 13.

[0036] Second, the dust containing box 22 is actively
unloaded by the main machine 21, for example, ejected
out from the main machine/pushed out by the main ma-
chine, and the transfer apparatus 13 is configured to re-
ceive and move the dust containing box 22 separated
from the main machine 21.

[0037] The power apparatus is connected to the trans-
fer apparatus 13, so that the transfer apparatus 13 moves
according to a predetermined path, to transfer the dust
containing box 22 to a dust collection opening of the dust
collection apparatus 16. The self-moving robot system
includes a first cover opening apparatus 15, where the
first cover opening apparatus 15 is mounted on the dust
collection base station 1 or the self-moving robot 2. When
the dust containing box 22 arrives at the dust collection
opening, the first cover opening apparatus 15 opens the
dust containing box 22, so that the debris 3 and the like
in the dust containing box 22 fall into the dust collection
apparatus 16 from the dust collection opening. When the
transfer apparatus 13 transfers the dust containing box
22, the charging apparatus 18 may be electrically con-
nected to the main machine 21 of the self-moving robot
2, to charge the self-moving robot 2.

[0038] In the self-moving robot system, the dust con-
taining box 22 of the self-moving robot 2 can be removed
from the main machine 21, and the dust containing box
22 can be moved to the dust collection opening 16, so
that the debris 3 and the like in the dust containing box
22 are collected by the dust collection apparatus 16, and
the debris 3 and the like are uniformly cleaned, to prevent
a user from frequently taking out the debris. In addition,
in the system, there is no need to move the entire self-
moving robot 2 with a relatively small system load and a
relatively low requirement on a driving capability of a driv-
ing apparatus. The dust containing box 22 is transferred
by the transfer apparatus 13 without using an air pump
to suck the debris 3 and the like in the dust containing
box 22 with relatively low working noise and relatively
high use comfort of the user.

[0039] In addition, the self-moving robot 2 can be
charged synchronously during debris 3 collection and the
like.

[0040] A direction from which the self-moving robot 2
enters the dust collection base station 1 is defined as an
entrance direction |, and a direction from which the self-
moving robot leaves the dust collection base station 1 is
defined as an exit direction O.

[0041] Two specific embodiments of the self-moving
robot system are respectively described below.
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First embodiment

[0042] As shown in FIG. 1-1 to FIG. 1-4, the power
apparatus includes a conveying assembly, where the
conveying assembly includes a first conveying portion
arranged in a vertical direction and a second conveying
portion arranged in a horizontal direction, and the transfer
apparatus is connected to the power apparatus to move
along with the conveying assembly. The conveying as-
sembly includes a synchronous belt assembly, the first
conveying portion includes a first synchronous belt, and
the second conveying portion includes a second synchro-
nous belt.

[0043] The powerapparatus may include a driving mo-
tor (not shown). The driving motor drives the synchro-
nous belt assembly, and the synchronous belt assembly
includes a synchronous belt 11 and a roller, where the
synchronous belt 11 is mounted on the roller, and the
roller is driven by the driving motor to drive the synchro-
nous belt 11. The synchronous belt 11 includes a first
synchronous belt 111 arranged in a vertical direction and
a second synchronous belt 112 arranged in a horizontal
direction.

[0044] In another implementation, the power appara-
tus may further include another structure such as a gear
and rack mechanism, a link mechanism, a steel wire or
a chain, or a screw and a screw rod.

[0045] For example, the power apparatus includes a
rack assembly and a gear assembly mounted on the
transfer apparatus, and the gear assembly meshes with
the rack assembly and rotates to drive the transfer ap-
paratus to move.

[0046] The dust collection apparatus 16 may be locat-
ed beside the first synchronous belt 111 and below the
second synchronous belt 112. The transfer apparatus 13
may be connected to the synchronous belt assembly, for
example, riveted to the synchronous belt 11 or tightly
fixed to the synchronous belt 11 through a bolt, so that
the transfer apparatus 13 can follow the synchronous
belt assembly to move to the dust collection opening
along the first synchronous belt 111 and the second syn-
chronous belt 112. The dust collection base station 1
includes an operating position for the self-moving robot
2 to stop. The charging apparatus 18 may be arranged
at the operating position, the dust collection apparatus
16 is arranged higher than the charging apparatus 18
(the operating position), the self-moving robot 2 enters
and exits the dust collection base station 1 below the dust
collection apparatus 16, and the conveying assembly is
located on a lateral upper side of the dust collection ap-
paratus 16. When the transfer apparatus 13 transfers the
dust containing box 22, the dust collection apparatus 16
is located above the operating position, so that the struc-
ture in the dust collection base station 1 is compact.
[0047] The dust collection base station 1 may further
include a sealing portion, where the sealing portion is
configured to sealedly connect the dust containing box
22 and the dust collection opening, to avoid leakage of
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dust and the like.

[0048] In this embodiment, the sealing portion may in-
clude a transfer cover 162, and the dust collection appa-
ratus 16 may include a garbage bin 161 and the transfer
cover 162, where the garbage bin 161 is provided with
the dust collection opening, and the garbage bin 161 may
be used with a garbage bag. The transfer cover 162 is
provided with a large opening end and a small opening
end, an aperture of the large opening end is greater than
an aperture of the small opening end, the large opening
end of the transfer cover 162 is sleeved with the dust
collection opening, and the small opening end is config-
ured to be aligned with the dust containing box 22. When
the dust containing box 22 is moved above the dust col-
lection apparatus 16, a debris dumping opening of the
dust containing box 22 can be engaged with the small
opening end of the transfer cover 162, so that when the
debris 3 and the like are dumped, there is no dustleakage
gap between the dust containing box 22 and the garbage
bin 161, to avoid dust raising.

[0049] Inanother embodiment, an air hole may be pro-
vided on one side of the garbage bin 161, and a fan is
mounted on an outer side wall of the garbage bin 161,
so that a space between the garbage bin 161 and the
garbage bag may be vacuumized through rotation of the
fan, and the garbage bag is placed close to an inner wall
of the garbage bin 161 under the action of atmospheric
pressure.

[0050] In another embodiment, the dust collection ap-
paratus 16 may further have a garbage bin mounting po-
sition but does not include the garbage bin 61, and the
user may directly place a household garbage bin at the
mounting position or cover the garbage bin mounting po-
sition with a garbage bag.

[0051] In another embodiment, the self-moving robot
system further includes a transmission mechanism con-
figured to control the dust collection apparatus 16 to
move. Optionally, the transmission mechanism includes
a transmission belt and a driving motor. Optionally, the
transmission belt may drive the dust collection apparatus
to respectively move to a garbage bag mounting position
outside the dust collection base station 1, an internal mop
recycle position, and a dust collection initial position. Op-
tionally, the dust collection initial position may be located
between the garbage bag mounting position and the mop
recycle position.

[0052] As shownin FIG. 1-13, a full dust detection ap-
paratus 166 such as an infrared sensor, an ultrasonic
sensor, or a distance sensor is further mounted on an
upper edge of the garbage bin 162. When debris and the
like are about to fill up the garbage bin 162, the full dust
detection apparatus 166 detects this case and reminds
the user to empty the garbage bin.

[0053] The dust collection base station 1 may further
include a track 121 closely attached to the synchronous
belt 11 and a track 122 spaced apart from the synchro-
nous belt 11, where the tracks 121 and 122 may be ap-
proximately parallel to the synchronous belt 11. The
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transfer apparatus 13 may be limited by the tracks 121
and 122 to move along the tracks 121 and 122 from a
head end to a tail end. The tracks 121 and 122 each may
include a first track section 123 parallel to a transmission
trajectory of the first synchronous belt 111, a second track
section 124 parallel to a transmission trajectory of the
second synchronous belt 112, and a descending section
125 connected to the second track section 124. The de-
scending section 125 may be inclined relative to a vertical
direction and arranged on a tail end of each of the tracks
121 and 122. The transfer apparatus 13 moves in the
vertical direction along the first track section 123, moves
in the horizontal direction along the second track section
124, and descends along the descending section 125,
so that the dust containing box 22 can pass over the
transfer cover 162 in heightand then descend to be close-
ly attached to the transfer cover 162.

[0054] The transfer apparatus 13 may include a plu-
rality of rolling bearings 141, where the rolling bearings
141 are mounted in the tracks 121 and 122, so that the
transfer apparatus 13 is rollably connected to the tracks
121 and 122.

[0055] As shown in FIG. 1-3a to FIG. 1-3d, the self-
moving robot 2 may include the first cover opening ap-
paratus 15, and the first cover opening apparatus 15 may
be fixedly mounted on the dust containing box 22 of the
self-moving robot 2 and is transferred together with the
dust containing box 22. The dust containing box 22 in-
cludes an upper flip cover 23 and a lower flip cover 24
(a box cover). The upper flip cover 23 is operated man-
ually to open or close the dust containing box 22, and
the lower flip cover 24 is operated by a cover opening
mechanism to open and close the dust containing box
22. The upper flip cover 23 may be located on an upper
surface of the dust containing box 22, and the lower flip
cover 24 may be located on a lower surface of the dust
containing box 22, to facilitate manual cover opening and
automatic cover opening.

[0056] The dust containing box 22 may further be pro-
vided with a filtering element 220. When the self-moving
robot 2 works, the filtering element 220 filters sucked
debris. The filtering element 220 may include a high ef-
ficiency particulate air (HEPA) filter, a sponge mat, non-
woven fabric, or the like.

[0057] The first cover opening apparatus 15 includes
a cover opening motor and a rotational portion, where
the rotational portion may include a synchronous belt
wheel 151, a tension wheel 152, and a synchronous belt
153. The synchronous belt wheel 151 may be mounted
on an output end of the cover opening motor, the syn-
chronous belt wheel 151 is connected to the tension
wheel 152 by the synchronous belt 153, and the cover
opening motor drives the rotational portion to rotate, that
is, drives the synchronous belt wheel 151 and the tension
wheel 152 to rotate and drives the synchronous belt 153
to roll. The cover opening motor may be mounted on the
dust containing box 22, and the rotational portion may
be mounted on the lower flip cover 24 of the dust con-
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taining box 22. The first cover opening apparatus 15 and
the dust containing box 22 are fixedly mounted, so that
the first cover opening apparatus 15 is reliably connected
to the dust containing box 22. When the dust containing
box 22 is moved to the dust collection opening of the dust
collection apparatus 16, the cover opening motor drives
the rotational portion to rotate, so as to open the lower
flip cover 24. after the dust containing box 22 completes
debris dumping, the cover opening motor drives the ro-
tational portion to rotate, so as to close the lower flip cover
24,

[0058] In another embodiment, the first cover opening
apparatus 15 may further include a linkage mechanism
arranged inside the dust containing box 22, and after
clamping the dust containing box 22, the transfer appa-
ratus 13 opens and closes the lower flip cover 24 by acting
on the linkage mechanism.

[0059] As shown in FIG. 1-2, a contact electrode may
be arranged at a position where the dust containing box
22 corresponds to the transfer apparatus 13. When the
transfer apparatus 13 is engaged with the dust containing
box 22, the contact electrode is conducted, so thata pow-
er supply of the cover opening motor is turned on, and
whether the first cover opening apparatus 15 is opened
or not may be controlled as required.

[0060] AsshowninFIG. 1-1 and FIG. 1-2, the transfer
apparatus 13 includes a power source, a transfer frame
131 and aloading and unloading portion, where the load-
ing and unloading portion is configured to operate the
dust containing box 22 to be separated from the main
machine 21 or mounted on the main machine 21. The
loading and unloading portion may specifically include a
clamping claw 138. The transfer frame 131 is mounted
on the synchronous belt 11 (the power apparatus), and
the power source and the clamping claw 138 are mounted
on the transfer frame 131. The power source includes a
clamping motor and a gear (a first gear structure), and
the clamping claw 138 includes a rack 139 (a second
rack structure). The gear driven by the clamping motor
meshes with the rack 139, so that the rack 139 drives
the clamping claw 138 to clamp or loosen the dust con-
taining box 22.

[0061] In this embodiment, the loading and unloading
portion is located on the transfer apparatus 13. In another
embodiment, the loading and unloading portion may fur-
ther be located on the self-moving robot.

[0062] A lock pin 27 and a linkage portion 29 are ar-
ranged in the dust containing box 22. When the clamping
claw 138 is engaged with the linkage portion 29 and push-
es the linkage portion 29 in the horizontal direction, the
lock pin 27 can be linked to the linkage portion 29, so as
to exit the lock slot. The linkage portion 29 is provided
with a locking spring 26 connected to the lock pin 27, and
the lock slot is provided on the main machine 21 of the
self-moving robot 2. For example, the linkage portion 29
may be located at the downstream of the lock pin 27 in
the entrance direction |, and the linkage portion 29 and
the lock pin 27 may simultaneously move in two opposite
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directions in the horizontal direction.

[0063] When the transferapparatus 13 is engaged with
the dust containing box 22, the clamping claw 138 tightly
clamps the linkage portion 29 and may push the linkage
portion 29 in the exitdirection O. When the linkage portion
29 moves, the locking spring 26 is compressed, and the
lock pin 27 is linked to the linkage portion 29 and moves
in the entrance direction | to exit the lock slot (as shown
in FIG. 1-3b). When the transfer apparatus 13 loosens
the dust containing box 22, the clamping claw 138 loos-
ens the linkage portion 29, and the lock pin 27 is ejected
by an elastic force of the locking spring 26 in the exit
direction O, so that the lock pin 27 is inserted into the
lock slot (as shown in FIG. 1-3c).

[0064] In an embodiment, as shown in FIG. 3-1 and
FIG. 3-2, the self-moving robot system includes a second
cover opening apparatus 4, where the second cover
opening apparatus 4 includes: a driving member 41, ar-
ranged on the loading and unloading portion; and a ro-
tational member 42, arranged on one side of the dust
containing box 22 and being in contact with the box cover
(that is, the lower flip plate 24) of the dust containing box
22, where the rotational member42is configured to rotate
between a first position and a second position under the
drive of the driving member 41; when the rotational mem-
ber 42 is located at the first position, the box cover is
closed; and when the rotational member 42 rotates from
the first position to the second position, the box cover is
opened under the drive of the rotational member 42.
[0065] Optionally, still referring to FIG. 3-1 and FIG.
3-2, one end of the rotational member 42 is rotatably
connected to the dust containing box 22 by a connecting
shaft, and one end of the rotational member away from
the connecting shaftis in contact with the box cover under
the action of gravity. When the rotational member 42 is
located at the first position, the box cover is closed; and
when the rotational member 42 rotates around the con-
necting shaft under the drive of the driving member 41
to the second position, one end of the rotational member
42 away from the connecting shaft pushes the box cover
to be opened, so that dust in the dust containing box falls
into the dust collection apparatus 16. Optionally, the ro-
tational member 42 is provided with a limiting portion.
When the rotational member 42 is located at the first po-
sition, there is a space between one end of the box cover
away from the rotational member 42 and the limiting por-
tion, and when the rotational member 42 rotates around
the connecting shaft under the drive of the driving mem-
ber 41 to the second position, one end of the box cover
away from the rotational member 42 abuts against the
limiting portion, and one end of the rotational member 42
away from the connecting shaft abuts against the box
cover, so thatthe rotational member 42 and the box cover
limit each other.

[0066] Optionally, as shown in FIG. 3-3, a time se-
quence process in which the loading and unloading por-
tion clamps and opens the dust containing box is shown.
The loading and unloading portion may be provided with
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the clamping claw 138, and the driving member 41 may
be arranged on one side of an end portion of the clamping
claw 138 and independent of the clamping claw 138.
First, after the clamping claw 138 tightens inward, clamps
the dust containing box 22, and transfers the dust con-
taining box to the dust collection opening (a time se-
quence 2), the driving member 41 may move to one end
of the rotational member 42 close to the connecting shaft
under an external force (a time sequence 3), to push the
rotational member 42 to rotate. After dust in the dust con-
taining box 22 has been dumped, the external force on
the driving member 41 is released, to reset the driving
member 41 (a time sequence 4), so that the rotational
member 42 is reset, that is, the rotational member 42
rotates from the second position to the first position, and
when the rotational member 42 rotates back to the first
position, the box cover is closed again.

[0067] As shown in FIG. 1-3d, the self-moving robot 2
includes an operating portion, where the operating por-
tion can assist separation of the dust containing box 22
from the main machine 21 or mounting of the dust con-
taining box on the main machine 21 in response to press-
ing or releasing pressing of a user. Specifically, when the
dust containing box 22 is manually opened, for example,
a button 211 (the operating portion) is pressed in a di-
rection of an arrow A, to compress the locking spring 26,
the linkage portion 29 moves and drives the lock pin 27
by using a transfer mechanism 212, and the transfer
mechanism 212 causes the linkage portion 29 and the
lock pin 27 to be close to each other, for example, the
linkage portion 29 moves in a direction of an arrow B2,
and the lock pin 27 moves in a direction of an arrow Bl,
so that the lock pin 27 is retracted and unlocked from the
main machine 21.

[0068] The dust containing box 22 is provided with an
upwardly open engagement groove, and the main ma-
chine 21 is provided an upwardly open opening through
which the dust containing box 22 is separated from the
main machine 21. The clamping claw 138 can enter the
engagementgroove and tightly clamp the dust containing
box 22, and the clamping claw 138 moves vertically along
the first synchronous belt 111 after tightly clamping the
dust containing box 22.

[0069] When the transfer apparatus 13 transfers the
dust containing box 22, the clamping claw 138 bears the
entire weight of the dust containing box 22, and a struc-
ture in which the gear meshes with the rack 139 can
provide a reliable locking force, thereby ensuring that the
dust containing box 22 is stably and reliably transferred.
[0070] The clamping claw 138 can apply a force to the
dust containing box 22 to cause the lock pin 27 to exit
the lock slot, so as to assist separation of the dust con-
taining box 22 from the main machine 21 and can further
release the force applied to the lock pin 27 to cause the
lock pin 27 to be inserted into the lock slot, so as to assist
mounting of the dust containing box 22 on the main ma-
chine 21.

[0071] The dust collection base station 1 may further
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include an auxiliary dust dumping apparatus 17 (which
is shown in FIG. 2-2), where the auxiliary dust dumping
apparatus 17 includes a vibration motor and an eccentric
block (an eccentric assembly). The vibration motor drives
the eccentric block to vibrate, the vibration motor may be
mounted on the transfer frame 131 (the auxiliary dust
dumping apparatus 17 is mounted on the transfer appa-
ratus 13) and move along with the transfer apparatus 13,
and the eccentric block can be connected to the dust
containing box 22 or in contact with the dust containing
box 22, to drive the dust containing box 22 to vibrate.
When the dust containing box 22 is transferred to the
dust collection opening, the auxiliary dust dumping ap-
paratus 17 slaps the dust containing box 22, to facilitate
dumping of the debris 3 and the like.

[0072] The auxiliary dust dumping apparatus 17 may
further include, for example, four shock-absorbing balls
(dampers), where the shock-absorbing ball may be con-
nected between the vibration motor and the transfer ap-
paratus 13, for example, connected between the vibra-
tion motor and the transfer frame 131. The shock-absorb-
ing ball has a function of shock absorption, to reduce a
vibration force transmitted by the vibration motor to the
transfer frame 131 and enable the vibration force to act
on the dust containing box 22 as much as possible.
[0073] The dust collection base station 1 includes a
control system, where the control system is configured
to control the driving motor, the clamping motor, the cover
opening motor, the vibration motor, and the like.

[0074] A working process of the self-moving robot sys-
tem, that is, a control method for the self-moving robot
system is described below with reference to FIG. 1-5 to
FIG. 1-14.

Dust collection apparatus mounting step

[0075] As shownin FIG. 1-5, the dust collection appa-
ratus 16 is mounted, for example, the dust collection ap-
paratus 16 (the garbage bin 161) may be mounted in the
entrance direction .

Robot entrance step

[0076] As shown in FIG. 1-6, the self-moving robot 2
enters the base station, the transfer apparatus 13 de-
scends and closes to the self-moving robot 2, and the
charging apparatus 18 is connected to the charging con-
nector 28.

Dust containing box separation step

[0077] As showninFIG. 1-7, the transfer apparatus 13
continues to close to the self-moving robot 2, and the
transfer apparatus 13 is engaged with the dust containing
box 22 and assists separation of the dust containing box
22 from the main machine 21, for example, the clamping
claw 138 enters the engagement groove and is ready to
engage with the dust containing box 22. As shown in FIG.
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1-8, the clamping motor drives the clamping claw 138 to
tightly clamp the dust containing box 22, the lock pin 27
exits from the lock slot, and the dust containing box 22
is separated from the main machine 21 of the self-moving
robot 2.

Transfer step

[0078] The transfer apparatus 13 transfers the dust
containing box 22 to the dust collection opening. As
shown in FIG. 1-9, the transfer apparatus 13 moves along
the first synchronous belt 111 and the first track section
123, to lift the dust containing box 22, and the dust con-
taining box 22 is separated from the main machine 21 in
the vertical direction. As shown in FIG. 1-10, the transfer
apparatus 13 moves along the second synchronous belt
112 and the second track section 124, to move the dust
containing box 22 in the horizontal direction, so that the
dust containing box 22 is located above the dust collec-
tion apparatus 16. As shown in FIG. 1-11, the transfer
apparatus 13 descends along the descending section
125, so that the dust containing box 22 is aligned with
the dust collection opening and is sealedly connected to
the dust collection opening, that is, the dust containing
box 22 is closely connected to the transfer cover 162.

Cover opening step

[0079] As shown in FIG. 1-12, the first cover opening
apparatus 15 opens the lower flip cover 24 of the dust
containing box 22, for example, the cover opening motor
is turned on, the rotational portion rotates, and the lower
flip cover 24 of the dust containing box 22 is opened as
the rotation of the rotational portion.

Slapping step

[0080] The auxiliary dust dumping apparatus 17 is
started, for example, the vibration motor is turned on, to
slap the dust containing box 22. As shown in FIG. 1-13,
after the debris 3 and the like are dumped, the cover
opening motor reversely rotates, the lower flip cover 24
of the dust containing box 2 is closed as the rotation of
the rotational portion, and the vibration motor is closed.

Returning step

[0081] As shown in FIG. 1-14, the transfer apparatus
13 descends, the clamping motor drives the clamping
claw 138 to loosen the dust containing box 22, the lock
pin 27 isinserted into the lock slot, and the dust containing
box 22 is mounted on the main machine 21 of the self-
moving robot 2.

[0082] Orders of the dust collection apparatus mount-
ing step and the robot entrance step may be exchanged.
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Second embodiment

[0083] A structure of a self-moving robot system in the
second embodiment is similar to the structure of the self-
moving robot system in the first embodiment, and only a
difference between the two is described in this part.
[0084] As shown in FIG. 2-1 to FIG. 2-4, the dust col-
lection base station 1 does not include the track 121
closely attached to the synchronous belt 11 but includes
only the track 122 spaced apart from the synchronous
belt 11.

[0085] The transfer apparatus 13 includes a power
source, a transfer frame 131, and a snap-fit 136 (the
transfer apparatus does not include the clamping claw
138 in the first embodiment, and the snap-fit 136 is used
as the loading and unloading portion of the transfer ap-
paratus 13), the transfer frame 131 is connected to the
power apparatus and includes a carrying portion 130,
and the power source and the snap-fit 136 are mounted
on the transfer frame 131. The power source includes an
electromagnetic switch 135 and a driving spring 137 (and
the power source does not include the clamping motor
and the gear and rack structure in the first embodiment).
The snap-fit 136 is connected to the driving spring 137,
and the snap-fit 136 can enter the engagement groove
of the dust containing box 22 and push the lock pin 27.
[0086] Specifically, the driving spring 137 may be ar-
ranged in the vertical direction, the electromagnetic
switch 135 may be turned on, so that the snap-fit 136
moves upward to loosen the lock pin 27, the lock pin 27
is inserted into the lock slot, and the dust containing box
22 is mounted on the main machine 21. When the elec-
tromagnetic switch 135 is turned off, an elastic force of
the driving spring 137 enables the snap-fit 136 to move
downward to push the lock pin 27 to exit the lock slot,
and the dust containing box 22 is separated from the
main machine 21.

[0087] Alternatively, the dust containing box 22 may
be unlocked by pressing the operating portion and sep-
arated from the main machine 21. After the dust contain-
ing box 22 is separated from the main machine 21, the
transfer apparatus 13 may transfer the dust containing
box 22. The main machine 21 may alternatively leave
first after ejecting out the dust containing box 22, and the
dust containing box 22 is left in situ and transferred by
the transfer apparatus 13.

[0088] As shown in FIG. 2-3, the lock pin 27 may in-
clude an upward hook portion 20A configured to be in-
serted into the lock slot of the main body 21 to be hooked
with the mainbody 21. The lock pin 27 may further include
a hook portion 20B that is open upward and downstream
in the entrance direction | and is arranged on one side
close to the dust collection base station 1. The hook por-
tion 20B is configured to be hooked with the snap-fit 136.
On one hand, it is convenient to push the lock pin 27
downward to compress the locking spring 26, so as to
release the hooking of the lock pin 27 and the main body
21, and on the other hand, the dust containing box 22 is
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prevented from separating from the transfer apparatus
13 in the entrance direction |. The carrying portion 130
supports the dust containing box 22 from the bottom, and
the snap-fit 136 hooks the dust containing box 22 at the
downstream of the entrance direction |, thereby stably
holding the dust containing box 22.

[0089] The main machine 21 is provided with an open-
ing that is open in the horizontal direction. When the
transfer apparatus 13 transfers the dust containing box
22, the main machine 21 of the self-moving robot 2 moves
in the exit direction O by a small distance, for example,
about 5 cm, so as to release blocking on the dust con-
taining box 22 in the vertical direction.

[0090] The carrying portion 130 is disc-shaped and
provided with an opening for carrying the dust containing
box 22 separated from the main machine 21. When the
transfer apparatus 13 lifts the dust containing box 22, the
carrying portion 130 can reliably carry the dust containing
box 22.

[0091] Twosidesofthe openinginathicknessdirection
of the carrying portion 130 are respectively provided with
the large opening end and the small opening end. The
carrying portion 130 can be used as a sealing portion to
seal the dust collection opening and the dust containing
box 22, and the carrying portion 130 can cover the dust
collection opening.

[0092] As shown in FIG. 2-1, the dust collection appa-
ratus 16 may further include a fan 19, where the fan 19
may be mounted on a side wall of the garbage bin 161.
When the garbage bag 165 is replaced, the fan 19 may
be started to suck the interior of the garbage bin 161, so
that the garbage bag 165 can be attached to the inner
wall of the garbage bin 161. The power of the fan 19 is
much smaller than the power of an air pump of a con-
ventional suction-type dust collection base station, and
the noise is extremely low. The fan 19 is started only
when the garbage bag 165 is replaced.

[0093] The dust collection apparatus 16 may further
include a pressing ring 164, and a pressing groove may
be provided at the dust collection opening of the garbage
bin 161, and a mouth of the garbage bag 165 can enter
the pressing groove and is pressed by the pressing ring
164, so that the garbage bag 165 is stably fixed.

[0094] The dust collection apparatus 16 may further
include a foldable cover 163 (the dust collection appara-
tus does not include the transfer cover 162 in the first
embodiment), where the foldable cover 163 can cover
the dust collection opening when being unfolded. When
the transfer apparatus 13 transfers the dust containing
box 22 to move the dust containing box 22 in the hori-
zontal direction, the dust containing box 22 can simulta-
neously push the foldable cover 163 to be folded, so as
to expose the dust collection opening. When the carrying
portion 130 covers the dust collection opening, the fold-
able cover 163 is folded, and the dust containing box 22
is sealedly connected to the dust collection opening.
[0095] When the debris 3 and the like are not dumped,
the foldable cover 163 covers the garbage bin 161 to
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prevent odor and dust from overflowing.

[0096] As shownin FIG. 2-5a to FIG. 2-5c¢, the tension
wheel 152 of the first cover opening apparatus 15 may
be provided with a pin slot 155, a transverse line-shaped
pin 154 may be mounted on the lower flip cover 24, and
the pin 154 is inserted into the pin slot 155. When the
tension wheel 152 rotates, the lower flip cover 24 rotates
together to open or close the dust containing box 22. The
first cover opening apparatus 15 may be mounted on the
transfer apparatus 13. Specifically, the cover opening
motor may be mounted on the transfer frame 131, and
the pin slot 155 of the tension wheel 152 may be detach-
ably mounted with the pin 154 of the lower flip cover 24.
When the dust containing box 22 is engaged with the
transfer apparatus 13, the first cover opening apparatus
15 is connected to the lower flip cover 24 of the dust
containing box 22, that is, the pin 154 is inserted into the
pin slot 155 (as shown in FIG. 2-5b and FIG. 2-5c¢). When
the dust containing box 22 is disengaged from the trans-
fer apparatus 13, the first cover opening apparatus 15 is
separated from the lower flip cover 24, that is, the pin
154 leaves the pin slot 155 (as shown in FIG. 2-5a).
[0097] A working process of the self-moving robot sys-
tem is described below with reference to FIG. 2-6 to FIG.
2-13.

[0098] As shown in FIG. 2-6 and FIG. 2-7, the dust
collection apparatus 16 may be mounted in the entrance
direction I.

[0099] As shown in FIG. 2-8, the self-moving robot 2
enters the base station, the electromagnetic switch 135
is turned on, the driving spring 137 is compressed, and
the charging connector 28 of the self-moving robot 2 is
connected to the charging apparatus 18.

[0100] AsshowninFIG. 2-9, the transfer apparatus 13
continues to close to the self-moving robot 2, the elec-
tromagnetic switch 135 may be turned off, the driving
spring 137 drives the snap-fit 136 to reset and move
downward, the snap-fit 136 pushes the lock pin 27 down-
ward, the lock pin 27 exits from the lock slot, the dust
containing box 22 is separated from the main machine
21 of the self-moving robot 2, and the rotational portion
is connected to the dust containing box 22.

[0101] The self-moving robot 2 moves in the exit direc-
tion O, to release blocking on the dust containing box 22
in the vertical direction, and the carrying portion 130 car-
ries the dust containing box 22.

[0102] As shown in FIG. 2-10, the transfer apparatus
13 moves along the first synchronous belt 111 and the
first track section 123, to lift the dust containing box 22,
and the dust containing box 22 is separated from the
main machine 21 in the vertical direction.

[0103] As shown in FIG. 2-11, the transfer apparatus
13 moves along the second synchronous belt 112 and
the second track section 124, to move the dust containing
box 22 to be located above the dust collection apparatus
16 in the horizontal direction.

[0104] As shown in FIG. 2-12, the transfer apparatus
13 descends along the descending section 125, so that
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the dust containing box 22 is sealedly connected to the
dust collection opening.

[0105] AsshowninFIG.2-13, the cover opening motor
is started, the lower flip cover 24 of the dust containing
box 2 is opened as the rotation of the rotational portion,
and the vibration motor is started to slap the dust con-
taining box 22.

[0106] The control system of the dust collection base
station 1 is configured to control the driving motor, the
electromagnetic switch 135, the cover opening motor,
the vibration motor, the fan 19, and the like.

[0107] In another embodiment, the transfer apparatus
13 may be indirectly connected to the synchronous belt
11 (the power apparatus) by a support, provided that the
transfer apparatus 13 moves under the drive of the syn-
chronous belt 11.

[0108] In another embodiment, the dust collection ap-
paratus 16 may further be mounted in the dust collection
base station 1 from sides of the entrance direction | and
the exit direction O.

[0109] Inanother embodiment, the descending section
125 may be arranged in the vertical direction.

[0110] It should be understood that the implementa-
tions are merely exemplary, and are not intended to limit
the present disclosure. A person skilled in the art may
make various variations and changes to the foregoing
implementations of the present disclosure with the teach-
ings of the present disclosure without departing from the
scope of the present disclosure.

Claims

1. A self-moving robot system, comprising a dust col-
lection base station (1) and a self-moving robot (2),
wherein the dust collection base station (1) is con-
figured to collect debris of the self-moving robot (2),
and the self-moving robot (2) comprises a main ma-
chine (21) and a dust containing box (22), wherein
the dust containing box (22) is detachably mounted
on the main machine (21);
the dust collection base station (1) comprises a pow-
er apparatus, a dust collection apparatus (16), and
a transfer apparatus (13), wherein the transfer ap-
paratus (13) can be engaged with the dust containing
box (22) and assist separation of the dust containing
box (22) from the main machine (21) or assist mount-
ing of the dust containing box (22) on the main ma-
chine (21); the dust collection apparatus (16) is con-
figured to collect debris from the dust containing box
(22); and the power apparatus drives the transfer
apparatus (13) and enables the transfer apparatus
(13) to move the dust containing box (22) to a dust
collection opening of the dust collection apparatus
(16), so as to transfer the debris to the dust collection
apparatus.

2. The self-moving robot system according to claim 1,
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further comprising a first cover opening apparatus
(15), wherein the first cover opening apparatus (15)
can open or close a box cover of the dust containing
box (22), and when the box cover of the dust con-
taining box (22) is opened, the debris (3) in the dust
containing box (22) can be transferred to the dust
collection apparatus.

The self-moving robot system according to claim 1,
wherein the dust collection base station (1) compris-
es an operating position for the self-moving robot (2)
to stop, and the dust collection apparatus (16) is lo-
cated above the operating position.

The self-moving robot system according to claim 1,
wherein the power apparatus comprises a conveying
assembly, wherein the conveying assembly com-
prises a first conveying portion arranged in a vertical
direction and a second conveying portion arranged
in a horizontal direction, and the transfer apparatus
is connected to the power apparatus to move along
with the conveying assembly.

The self-moving robot system according to claim 4,
wherein the conveying assembly comprises a syn-
chronous belt assembly, the first conveying portion
comprises a first synchronous belt, and the second
conveying portion comprises a second synchronous
belt.

The self-moving robot system according to claim 1,
comprising a loading and unloading portion, wherein
the loading and unloading portion is configured to
operate the dust containing box (22) to be separated
from the main machine (21) or be mounted on the
main machine (21).

The self-moving robot system according to claim 6,
wherein

one of the dust containing box (22) and the main
machine (21) comprises a lock pin (27), the other of
the dust containing box and the main machine com-
prises a lock slot, and the lock pin (27) can be insert-
ed into or exit from the lock slot; the loading and
unloading portion can apply aforce to one of the dust
containing box (22) and the main machine (21), so
that the lock pin (27) exits from the lock slot, to assist
separation of the dust containing box (22) from the
main machine (21); and/or the loading and unloading
portion can release the force applied to the lock pin
(27), so that the lock pin (27) is inserted into the lock
slot, to assist mounting of the dust containing box
(22) on one of the dust containing box (22) and the
main machine (21).

The self-moving robot system according to claim 7,
wherein the loading and unloading portion compris-
es a snap-fit (136), the transfer apparatus (13) com-
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prises an electromagnetic switch (135), a driving
spring (137), and a carrying portion (130), the snap-
fit (136) is connected to the driving spring (137), the
electromagnetic switch (135) drives the snap-fit
(136) to push or release the lock pin (27), and the
carrying portion (130) is configured to carry the dust
containing box (22) separated from the main ma-
chine (21); or

the loading and unloading portion comprises a
clamping claw (138), the transfer apparatus (13)
comprises a clamping motor and a first gear struc-
ture, the clamping claw (138) comprises a second
rack structure, and the first gear structure driven by
the clamping motor meshes with the second rack
structure, to drive the clamping claw (138) to clamp
or loosen the dust containing box (22).

The self-moving robot system according to claim 1,
wherein the self-moving robot (2) comprises an op-
erating portion, wherein the operating portion can
assist separation of the dust containing box (22) from
the main machine (21) or mounting of the dust con-
taining box on the main machine (21) in response to
pressing or releasing pressing of a user.

The self-moving robot system according to claim 1,
wherein the dust collection base station (1) compris-
es a sealing portion, wherein the sealing portion can
be sealedly connected to the dust containing box
(22) and the dust collection opening.

The self-moving robot system according to claim 10,
wherein

the sealing portion is provided with a large opening
end and a smallopening end, an aperture of the large
opening end is greater than an aperture of the small
opening end, the large opening end is configured to
be sleeved with the dust collection opening, and the
small opening end is configured to connect the dust
containing box (22).

The self-moving robot system according to claim 1,
wherein the dust collection base station (1) further
comprises an auxiliary dust dumping apparatus (17),
wherein the auxiliary dust dumping apparatus (17)
comprises a vibration motor and an eccentric assem-
bly, the vibration motor drives the eccentricassembly
to vibrate, the auxiliary dust dumping apparatus (17)
is arranged on the transfer apparatus (13) and
moves along with the transfer apparatus (13), and
the eccentric assembly can be connected to or in
contact with the dust containing box (22), so that
when vibrating, the eccentric assembly can drive the
dust containing box (22) to vibrate.

The self-moving robot system according to claim 12,
wherein the auxiliary dust dumping apparatus (17)
comprises a damper, wherein the damper is con-
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nected between the vibration motor and the transfer
apparatus (13).

The self-moving robot system according to claim 1,
wherein the dust collection base station (1) compris-
es acharging apparatus (18), wherein when the self-
moving robot (2) stops at the dust collection base
station (1), the charging apparatus (18) s electrically
connected to the self-moving robot (2) to charge the
self-moving robot (2).

The self-moving robot system according to claim 1,
wherein the dust collection apparatus (16) compris-
es a garbage bin (161) and a foldable cover (163),
wherein the garbage bin (161) is provided with the
dust collection opening, the foldable cover (163) can
cover the dust collection opening when being unfold-
ed, and when the transfer apparatus (13) transfers
the dust containing box (22), the dust containing box
(22) can push the foldable cover (163) to be folded,
so as to expose the dust collection opening.

The self-moving robot system according to claim 2,
wherein the first cover opening apparatus (15) com-
prises a cover opening motor and a rotational por-
tion, wherein the rotational portion is connected to
the box cover of the dust containing box (22), and
when the dust containing box (22) is moved to the
dust collection opening of the dust collection appa-
ratus (16), the cover opening motor drives the rota-
tional portion to rotate, so as to open the box cover
of the dust containing box (22); and after the dust
containing box (22) completes debris dumping, the
cover opening motor drives the rotational portion to
rotate, so as to close the box cover of the dust con-
taining box (22).

The self-moving robot system according to claim 6,
comprising a second cover opening apparatus (4),
wherein the second cover opening apparatus (4)
comprises:

a driving member (41), arranged on the loading
and unloading portion; and

a rotational member (42), arranged on one side
of the dust containing box (22) and being in con-
tact with the box cover of the dust containing
box (22), wherein the rotational member (42) is
configured to rotate between a first position and
a second position under the drive of the driving
member (41);

when the rotational member (42) is located at
the first position, the box cover is closed; and
when the rotational member (42) rotates from
the first position to the second position, the box
cover is opened under the drive of the rotational
member (42).
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