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While assigning a transport task, perfonming queuing
scheduling on a transport 100 Tor transporting a shelf, where
the queuing scheduling starts when the task is assigned

Planming a route for the transport tool to transport the shelf
according to requirements of an order, and adjusting the
traveling route of the rransport tool in real time

Performing real-time detection on a surrounding enviromment
where the shelfis located within a traveling route from the
allocation to the completion of the transport task

8140

N ) )

Performing a rotation operation vn the shelf when detecting
that the surrounding environment where the shelfl is jocated is
suitable for rotation

(57) Abrégé/Abstract:

The present application discloses a shelf management method and system, a pickup area, and a stock pickup system. The shelf
management method comprises: predicting whether there is space in the station queue area of a station; when it is predicted that
there is space in the station queue area, selecting a shelf from among the shelves allocated to the station and have not yet been
transported, and controlling a moving robot to transport the selected shelf; after the moving robot is engaged with the selected
shelf, re-predicting whether there is space in the station queue areas of all the stations that need the selected shelf, when it is
predicted that there is space, controlling the moving robot to transport the selected shelf to the station queue area that has been
predicted to have space, and when the moving robot has transported the selected shelf to the pre-set area around the station
queue area that has been predicted to have space, determining whether there is newly available space in the station queue area
that has been predicted to have space; when it is determined that there is newly available space in the station queue area that has
been predicted to have space, controlling the moving robot to enter the station queue area that has been predicted to have space.
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ABSTRACT

The present application discloses a shelf management method and system, a pickup area,
and a stock pickuap system. The shelf management method comprises: predicting whether there
is space in the station queue area of a station; when it is predicted that there is space in the
station queue area, selecting a shelf from among the shelves allocated to the station and have not
yet been transported, and controlling a moving robot to transport the selected shelf; after the
moving robot is engaged with the selected shelf, re-predicting whether there is space in the
station queue areas of all the stations that need the selected shelf; when it is predicied that there
is space, controtling the moving robot to transport the selected shelf to the station queue area
that has been predicted to have space, and when the moving robot has transported the selected
shelf to the pre-set area around the station queue area that has been predicted to have space,
determining whether there is newly available space in the station queue area that has been
predicted to have space; when it is determined that there is newly available space in the station
queue arca that has been predicted to have space, controlling the moving robot to enter the

station queue area that has been predicted to have space.
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SHELF MANAGEMENT METHOD AND SYSTEM, PICKUP AREA AND STOCK PICKU?P
SYSTEM

Field

[0001] The present application relates to the field of logistics automation, for example, to a
shelf management method and system, a sorting zone and a stock sorting system.

Background

[0002] With the vigorous development of logistics automation technology, robot-based goods-
to-person systems have been widely used in the warehousing industry in western developed
countries due to their flexibility and low cost.

[0003] In traditional warchouse operations, shelves are fixed, and operating persons need to
walk to designated goods locations to perform operations. The robot-based goods-to-person
system differs from the traditional operation mode in that a shelf is trangported by a mobile robot
to a station and queucd, and an operating person performs an opceration in the station without
walking. The robot-based goods-to-person mode greatly improves the efficiency of human
operations.

[0004] Inthe robot-based goods-to-person system, goods can be placed on multiple sides of the
mobile shelf. For example, goods locations can be provided on the 4 sides of front, back, left and
right, while manual operations can be performed only on one side at the same time. Therefore,
the shelf needs to be rotated such that the operation side faces the operating person. Moreover, to
improve the sorting efficiency, the station can accommedate multiple shelves, but the operating
person can only operate one shelf at the same time. Therefore, before the shelf is operated, the
robot needs to carry the shelf, queue at the station and wait for the operating person’s operation.
Summary

[0005] A robot-based goods-to-person system is designed with a fixed queuing zone, uses a
fixed side-turning zone to perform a side-turning operation on a shelf, and adopts a method of
entering a side-turning zone through an arc. However, the number of robots that can be
accommodated in the fixed queuing zone is limited, and the robots that cannot be accommodated
stay on a passage and obstruct routes of other robots; a queuing route is relatively fixed, which is
likely to cause a route deadiock; the side-tumning zone is fixed, which is liable to become a
bottleneck of efficiency, and when muliiple mobile robots need a side-turning operation, the
queuing robots wait for a release of the side-turning zone, so that the mobility becomes worsg;

and an arc path is used to enter the rotation zone, so that a large margin between the shelves is
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side-turning operation, the queuing robots wait for a release of the side-turning zone, so that the
mobility becomes worse; and an arc path is used to enter the rotation zone, so that a large
margin between the shelves is required, which is not conducive to improving the overall space
atilization of a warchouse.

[0006] Therefore, the present application proposes a shelf management method and system to
solve at least one of the foregoing problems, thereby improving the system sorting efficiency.
[0007] An aspect of the technical solution of the present application provides a shelf
management method, including: estimating whether there is a free space in a station queuning
zone of a station; selecting, in response to estimating that there is a free space in the station
queuing zone, a shelf from shelves that are allocated to the station and not transported, and
controlling a mobile robot to transport the selected shelf; after the mobile robot is butt-jointed
with the selected shelf, re-estimating whether there is a free space in any of station queuing
zones of all stations needing the selected shelf; in response to estimating that there is a free
space in a station queuing zone of all the stations, controliing the mobile robot to transport the
selected shelf to the station queuving zone estimated to have a free space, and determining, in a
case where the mobile robot transports the selected shelf and arrives at a preset area around the
station queuing zone estimated to have a free space, whether there is a free space vacated in the
station queuing zone estimated to have a free space; and controlling, in response to determining
that there is a free space vacated in the station quening zone estimated to have a free space, the

mobile robot to enter the station quening zone estimated to have a free space.

[0008] In an embodiment, the method further includes: in response to estimating that there is
no free space in any of the station queuing zones of all the stations, controlling the mobile robot

to queue and wait in situ.

[0009] In an embodiment, the method further includes: in response to there being no free
space vacated in the station queuning zone estimated to have a free space, controlling the mobile
robot to queve and wait at a position, with a quantity of mobile robots less than a set quantity
within a set range around the mobile robat, that does not obstruct routes of other mobile rohots,
or controlling the mobile robot to transport the selected shelf to another station needing the

selected shelf.

[0010] In an embodiment, the method further includes: after controlling the mobile robot 1o
enter the station queuing zone estimated to have a free space, detenmining in real time whether
there is a free space vacated ahead of the mobile robot, and in response to determining that there

is a free space vacated ahead of the mobile robot, controlling the mobile robot to move toward

b
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the free space ahead, or in response to there being no free space vacated ahead of the mobile
robot, controliing the mobile robot to queue and wait in situ.

[0011] In an embodiment, estimating whether there is a [ree space in the station queuving zone
of the station includes: in response to a number of mobile robets that are currently transporting
shelves for a station being smaller than a size of a station quesing zone of the station,
determining that the station queuing zone of the station has a free space; or in response to a
number of mobile robots that are currently transporting shelves for a station being greater than
or equal to a size of a station queuing zone of the station, calculating time for vacating a free
space in the station queuing zone of the station, and in response to the time being less than time
for a newly allocated mobile robot to arrive at the station queuing zone of the station,

determining that the station quening zone of the station has a free space.

[0012] In an embodiment, the method further includes: controlling the mobile robot to
perform real-time detection on a surrounding environment of the selected shelf within a
traveling route of the mobile robot transporting the selected shelf; and in response to detecting
the surrounding environment of the selected shelf meeting a rotation condition, controlling the

mobile robot to perform a rotation operation on the selected shelf.

[06013] In an embodiment, in response to detecting the surrounding environment of the
selected shelf meeting the rotation condition, controlling the mobile robot to perform the
rotation operation on the selected shelf includes: in response to detecting the surrounding
cnvironment of the selected shell meeting the rotation condition, controlling the mobile robot 10
rotate the selected shelf in at least one of following three positions: performing rotation in a
transporting route, performing rotation in a rotation zone of the station corresponding to the
station queuing zone estimated to have a free space., or performing rotation in situ at an

operation position of the station queuing zone estimaied to have a free space.

[0014] In an embodiment, controlling the mobile robot to perform real-time detection on the
surrounding environment of the selected shelf within the traveling route of the mobile robot
transporting the selected shelf includes: within the traveling route of the mobile robot
ransporting the selected shelf, controliing the mobile robot to detect whether a cell within a
preset range around a route point ahead is occupied, and in response to the cell within the preset
range around the route point ahead being applied for successfully, using the route point ahead as
a rotation point; and in a case where the mobile robot arrives at the set rotation point, occupying
the cell within the preset range around the route point ahead as the rotation zone, and in
response 1o the cell within the preset range around the route point ahead being not occupied

successfully, controlling the mobile robot to continue walking.
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[0015] In an embodiment, in response to detecting the surrounding environment of the
selected shelf meeting a rotation condition, controlling the mobile robot to perform the rotation
operaiion on the selected shelf includes: before the mobile robot arrives at the operation position
of the station queuing zone estimated to have a free space, if the mobile robot does not rotate the
selected shelf in the traveling route for transporting the selected shelf, controlling the mobile
robot to enter the rotation zone of the station corresponding to the station gueuing zone
estimated to have a free space to rotate the selected shelf,

[0016] In an embodiment, the method further includes: in a case where the selected shelf that
has been rotated still needs to be rotated, determining whether a cell within a preset range
around the mobile robot in-situ being possible to be occopied, and in response to the cell within
the preset range around the mobile robot in-situ being possible to be occupied, cccupying the
corresponding cell as the rotation zone, and in response to the cell within the preset range
around the mobile robot in-situ being not possible to be occupied, controlling the mobile robot
to enter the station queuing zone estimated to have a free space again and continue (o queue and

enter the rotation zone of the corresponding station.

[0017] In an embodiment, controlling the mobile robot to perform the rotation operation on
the selected shelf includes: controlling the mobile robot to rotate the selected shelf by using a

straightline and polyline path within the rotation zone.

[0018] Anocther aspect of the technical solution of the present application further provides a
shell mansgement system, including: a mobile robot configured to transport a shell; the shell
configured to be provided with locations for placing commodities and be transportable by the
mobile robot; a shelf zone configured to store the shelf; a station and a station queuning zone,
wherein the station is a worker operation position; and the station gqueuing zone is an area set
near the worker operation position, where the mobile robot transporting the shelf queues and
waits for a worker’s operation; and a server communicatively connected with the mobile robot

and configured to execute the aforementioned shelf management method.

[0019] In an embodiment, a layout mode of the station queuving zone includes one of: a
dual-station symmetrical layout mode, a parallel layout mode, or a mode of queuing with no
specific rotation zone.

[0020] In an embodiment, in a case where the layout mode of the station queuing zone
includes the dual-station symmeirical layout mode, the station queuing zone includes two
rotation zones and two queuing passages around the two rotation zones respectively, the two
queuning passages being partially overlapped to form a passage area between the two rotation

zones, each queuing passage being provided with an entrance position, an operation position, a

4
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plurality of rotation zone entry positions, a plurality of queuing return positions, and an exit
position, wherein the operation position is a position where the mobile robhot transporting the
shelf waits for the worker’s operation; the rotation zone entry position is a position allowing the
mobile robot to enter the rotation zone from the queuning passage; the queuing return position is
a position allowing the meobile robot to enter the queuing passage from the rotation zone; the
entrance position is set in the passage area, the two quening passages sharing one entrance
position; and the rotation zone entry positions, the queuing return positions and the exit
positions on the two queuing passages are symmetrically arranged on two sides of the passage
area.

[0021] In an embodiment, in a case where the layout mode of the station queving zone
includes the parallel layout mode, the station queuing zone includes two rotation zones and two
queuning passages around the two rotation zones respectively, each queuing passage being
provided with an entrance position, an operation position, a plurality of rotation zone entry
positions, a plurality of queuing return positions, and an exit position, the two queuing passages
being arranged in parallel, wherein the operation position is a position where the mobile robot
transporting the shelf waits for the worker’s operation; the rotation zone entry position is a
position allowing the mobile robot to enter the rotation zone from the queuing passage; and the
queuing return position is a position allowing the mobile robot to enter the queuing passage
from the rotation zone,

[0022] In an embodiment, in a case where the layout mode of the station queuing zone
includes a mode of queuing with no specific rotation zone, the station queuing zone includes a
queuing passage, and the queuing passage is used as a rotation zone, the quening passage being
provided with an operation position, an exit position, and a plurality of entrance positions, the
plurality of entrance positions being located between the operation position and the exit
position.

[0023] In an embodiment, a plurality of directions are set for the exit position, and in a case
where the mobile robot needs to perform shelf rotation again after the operation is completed,
the mobile robot is allowed to enter the station queuning zone again from the exit position, or
leave the station queuing zone from the exit position and return to the station queuing zone via

an external route.

[0024] In an embodiment, in a case where a layout mode of the station queuing zone includes
a multi-operation point layout mode, the station queuing zone includes a plurality of operation
positions, the plurality of operation positions being arranged in a line, and each operation

position being used as an entrance position and an exit position. and the operation position
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being a position where the mobile robot transporting the shelf waits for the worker’s operation.

[0025] In an embodiment, the mobile robot is a wheel-driven trolley and is provided with a

jacking mechanism, the jacking mechanism being conligured o lift the shelf.

[0026] In an embodiment, the jacking mechanism and a trolley body move independently to
achieve that the trolley body does not move, while the jacking mechanism performs descending
and jacking operations; the trolley body does not move, while the jacking mechanism rotates:
the trolley body and the jacking mechanism are locked up and rotate at a same speed; or the

trolley body and the jacking mechanism rotate at different speeds at the same time.

[0027] In addition, in an automatic stock sorting system using robots, a goods-to-person mode
is relatively common. The goods-to-person mode is based on an intelligent sorting robot. The
robot automatically travels directly under a target pallet/target stock container according to
order needs and stock information, and lifts the target pallet/target stock container and conveys
the same to a sorting point, sorting point being provided with a display device such as a display
screen; the display device prompts location information of goods required in a goods allocation
order; a sorting person takes the required goods and puts the goods into a designated container
as prompted to accomplish a sorting task; and after the sorting task is completed, the robot

conveys the pallet/stock container back to a designated position.

[0028] Throughout the process in the aforementioned goods-to-person solution, a person does
not need to walk, so that the sorting efficiency is greatly improved, and the labor intensity of
persons is reduced. However, the aforementioned goods-to-person robot solution usually adopts
a method of one sorting point corresponding to one sorting person, and there may be idle time

for a person to wait for a robot, which is not conducive to improving the sorting efficiency.

[0029] The present application further provides a sorting zone, by means of which the
quening and waiting time of a sorting robot in the sorting zone is reduced to improve the sorting
efficiency.

[0030] The present application further provides a stock sorting system, by means of which the

queuing and waiting time of a sorting robot is reduced to improve the sorting efficiency.
[0031] The present invention adopts the following technical solution.

[0032] A sorting zone, includes one or more sorting stations, each sorting station including
two sorting passages and two sorting poeints respectively located on the two sorting passages,
wherein each sorting point is configured for a sorting operator to sort target goods; each sorting
passage is configured o provide a traveling route for a sorting robot o enler the sorting station

and pass through the sorting point on the sorting passage in the sorting station and leave the
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sorting station.

[0033] As an optional solution of the sorting zone, the two sorting passages are respectively
U-shaped and are arranged side by side or in parallel, and the two surting points are respectively
located at the bottoms of the U shapes of the two sorting passages, and a sorting work zone for a
sorting operator to move is formed at an end of the two sorting passages away from the
openings of the U shapes.

[0034] In an embodiment, the two sorting passages are arranged adjacent to each other,

[0035] In an embodiment, the two sorting points are arranged adjacent to each other.

[0036] In an embodiment, the sorting work zone is provided with two put walls opposite to
each other, each put wall accommodating a plurality of order containers, and the two sorting
points are located in an extension space formed by the two put walls.

[0037] In an embodiment, the two sorting passages in each sorting station are respectively
U-shaped and are spaced apart from each other; the two sorting points are respectively located
on lateral sides of the 1 shapes of the two sorting passages and are arranged oppositely, and a

sorting work zone for a sorting operator to move is formed between the two sorting passages.
[0038] In an embodiment, the two sorting passages are directly opposite and spaced apart.
[0039] In an embodiment, the two sorting points are directly opposite and spaced apart.
[6040] In an embodiment, one sorting passage of the fwo sorting passages provides a
traveling route in a clockwise direction, and the other sorting passage provides a traveling route

in a counterclockwise direction.

[0041] In an embodiment, each sorting passage has an entrance grid forming an entrance of
the sorting passage and an exit grid forming an exit of the sorting passage, and a traveling width
of the enirance grid and the exit grid is larger than a maximum outer diameter of a stock
container.

[0042] In an embodiment, each sorting passage includes an entrance passage and an exit
passage forming two lateral sides of the U shape; the exit passage is located on a side of the
sorting passage adjacent to another sorting station; and the adjacent two sorting stations share

the one exit passage.

[0043] In an embodiment, the sorting zone is logically provided with two-dimensional grids,

wherein one two-dimensional grid corresponds to one of the sorting points.

[0044] In an embodiment, in each sorting passage, the two-dimensional grids located

upstream of the sorting point on the sorting passage form an area for the sorting robot to pass
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and wail.

[0045] In an cmbodiment, at the center of at least one of the two-dimensional grids, a

reference mark is provided for positioning by the sorting robol.

[0046] A stock sorting system, including: a stock container zone configured to store a
plurality of stock containers; a sorting robot configured to transport the stock containers; and a
sorting zone configured for a sorting operator to sort target goods from the stock container
transported by the sorting robot, wherein: the sorting zone includes one or more sorting stations,
each sorting station including two sorting passages and two sorting points respectively located
on the two sorting passages, each sorting point is configured for the sorting operator to sort the
target goods; cach sorting passage is configured to provide a traveling route for the sorting robot
to enter the sorting station and pass through the sorting point on each sorting passage n each
sorting station and leave the sorting station,

[0047] In an embodiment, the two sorting passages are respectively lJ-shaped and are
arranged side by side or in parallel, and the two sorting points are respectively located at
bottoms of the U shapes of the two sorting passages, and a sorting work zone for a sorting
operator to move is formed at an end of the two sorting passages away from the stock container

zone.

[0048] In an embodiment, the two sorting passages are arranged adjacent to each other.
[0049] In an embodiment, the two sorting points are arranged adjacent to each other.

[0050] In an embodiment, the sorting work zone is provided with two put walls opposite to
each other, each put wall accommodating a plurality of order containers, and the two sorting
points are located between the two put walls.

[0051] In an embodiment, the two sorting passages in cach sorting station are respectively
U-shaped and are spaced apart from each other; the two sorting points are respectively located
on lateral sides of the U shapes of the two sorting passages and are arranged oppositely, and a

sorting work zone for a sorting operator w move is formed between the two sorting passages.

[0052] In an embodiment, a sorting face of the stock container located in the sorting zone is
paratle] to lateral sides of the U shape of each sorting passage.

[0053] In an embodiment, one sorting passage of the two sorting passages provides a
traveling route in a clockwise direction, and the other sorting passage provides a traveling route
in a counterclockwise direction.

[0054] In an cmbodiment, cach sorting passage has an catrance grid forming an cntrance of
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the sorting passage and an exit grid forming an exit of the sorting passage, and a traveling width
of the entrance grid and the exit grid is larger than a maximum outer diameter of a stock

container.

[0055] In an embodiment, each sorting passage includes an entrance passage and an exit
passage forming two lateral sides of the U shape; the exit passage is located on a side of the
sorting passage adjacent to another sorting station; and the adjacent two sorting stations share
one exit passage.

[0056] In an embodiment, the stock container zone and the sorting zone are logically provided
with two-dimensional grids, wherein one two-dimensional grid in the sorting zone corresponds

to one of the sorting points.

[0057] In an embodiment, in each sorting passage. the two-dimensional grids located
upstream of the sorting point on the sorting passage form an area for the sorting robot to pass
and wait.

[0058] In an embodiment, a reference mark is provided at a center of at least one of the
two-dimensional grids for positioning by the sorting robot.

Brief Description of the Drawings

[6059] Fig. | is a flow diagram of a quesing and rotating method of a shelf in an embodiment
of the present application;

[0060] Fig. 2 is a flow diagram of planning a route for the transport tool to transport the shelf
according to requirements of an order, and adjusting the traveling route of the transport tool in
real time in an embodiment of the present application;

[0061] Fig. 3 is a flow diagram of a rotation operation on 2 shelf in an embodiment of the
present application;

[0062] Fig. 4 is a schematic structurat diagram of a top view of a shelf in an embodiment of
the present application;

[0063] Fig. 5 is a schematic structural diagram of a dual-station symmetrical layout in an
embodiment of the present application;

[0064] Fig. 6 is a schematic structural diagram of a parallel Jayout in an emsbodiment of the
present application;

[0065] Fig. 7 is a schematic structural diagram of a mode of queuing with no specific rotation
zone in an embodiment of the preseni application;

[0066] Fig8 is a schematic structural diagram of a multi-operation point station in an

embodiment of the present application;
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[0067] Fig. 9 is a schematic diagram of rotation in a rotation zone using a straightline plus
cireular arc path in an embodiment of the present application;

[0068] Fig. 10 is a structural block diagram of a shelf management apparatus in an
embodiment of the present application;

[0069] Fig. 11 is a structural block diagram of a shelf management system in an embodiment
of the present application.

[0070] Fig. 12 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application;

[0071] Fig. 13 is a schematic structural diagram of a stock container provided in an
cmbodiment of the present application;

[0072] Fig. 14 is a schematic structural diagram of a sorting robot provided in an embodiment
of the present application;

[0073] Fig. 15 is a schematic structural diagram of a sorting station in Fig. 12;

[0074] Fig. 16 is a schematic structural diagram of a sorting station and a stock container
provided in an embodiment of the present application;

[0075] Fig. 17 is a schematic structural diagram of a sorting station and a stock container
provided in an embodiment of the present application;

[0076] Fig. i8 is a schematic structural diagram of a sorting station and a stock container
provided in an embodiment of the present application;

[0077] Fig. 19 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application;

[0078] Fig. 20 is a schematic structural diagram of a sorting station and a stock container in
Fig. 19.

[0079] Reference numerals are as follows,

[0080] 10- sorting zone: 1- sorting station: 11- sorting work zone; 112- put wall: 12- sorting
and waiting zone; 121- sorting passage; 1211- entrance passage; 1212- exit passage; 1213-
direction changeover passage; 122- sorting point; 123- two-dimensional grid; 1231- entrance
grid; 1232- exit grid;

[00B1] 20- stock container zone; 201- stock container group; 202- stock container; 2021-
sorting face; 2022~ partition layer; 2023- tag code; 2024- support column; 203- longitudinal
passage; 204- transverse passage;

[0082] 30- common passage:;

[0083] 40- sorting robot; 401- lifting mechanism; 402- driving mechanism; 403- scanning

apparatus;

10
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[0084] 50- storage container.

Detailed Description of the Embodiments

[0085] Passage: an area where a robot can walk when transporting a shelf.

[0086] Station quening zone: an area set near a worker operation position, where a robot
transporting a shelf queues and waits for a worker’s operation.

[0087] Shelf: a square or rectangular shelf that can be transported by a mobile robot. A shelf
can be divided into multiple layers, and each layer can be provided with locations in four
directions (that is, four sides of the shelf).

[0088] As shown in Fig. 1, a shelf queuing and rotating method, including the following
steps.

[0089] Step S110: while assigning a transport task, performing queuing scheduling on a
ransport tool for transporting a shelf, where the queuning scheduling starts when the task is
assigned.

[0090] Step S120: planning a route for the transport tool to transport the shelf according to
requirements of an order, and adjusting the traveling route of the transport tool in real time.
[0091] Step S130: performing real-time detection on a surrounding environment where the
shelf is located within a traveling route from the allocation to the completion of the transport
task.

[0092] Step S140: performing a rotation aperation on the shelf when detecting that the
surrounding environment where the shelf is located is suitable for rotation.

[0093] As an optional implementation, the transport tool is a mobile robot.

[0094] As an optional implementation, while assigning a transport task, performing queuing
scheduling on a mobile robot includes: monitoring task time and quantity of a mobile robot in a
station queuing zone in real time, and determining whether to allocate a new mobile robot for
transporting a shelf to a station according to the task time and quantity of the mobile robot in the
station queuing zone. If the task time and quantity of the mobile robot in the station queuing
zone are under full load, a new mobile robot is not allocated, that is, allocation of a new
transport task is suspended.

[0095] As an optional implementation, while assigning a transport task as described above,
the method includes: performing preferential queue-jump scheduling on a shelf that has a high
priority or does not need to be rotated. That is, for a mobile robot that does not need to perform
a side-turning operation on a shelf, or a mobile robot with a high priority, a nearest route can be
directly planned to insert it into a cell closest to an operation position, while a robot with a low

priority waits.
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[0096] As an optional implementation, while assigning a transport task, the method further
includes: reducing scheduling on a rotation operation on a shelf. That is, in the case of
symmetrical station layout, when allocating of a task, supposing that a face R of a shelf needs to
be presented to a worker, to achieve which the shelf needs to be rotated in a station I, but does
not need to be rotated in a station 11 mirrored with respect to the station I, then an order that
generates the shelf task can be allocated to the station II, as shown in Fig. 4.

[0097] As an optional implementation, while assigning a transport task, the method includes:
allocating a corresponding station queuing route layout mode for the transport task according to
a task auribute in the transpoit task.

[0098] According to a specific implementation of an embodiment of the present application,
the station queuing route layout mode includes a dual-station symmetrical layout mode, a
parallel layout mode, a mode of quening with no specific rotation zone, and a multi-operation
point layout mode.,

[0099] As shown in Fig. 5, in the dual-station symmetrical layout, an area enclosed by cells
1-12 is a rotation zone. The cell 8 or 9 is a position where a mobile robot stops and waits for a
worker’s operation. The cell 10 is an exit of a station queuing zone. A route for a mobile robot
not rotating a shelf is: 1242729, or 12->5->7-29. The mobile robot can carry the shelf from
the cell 1. 12, 2 or 3 into the rotation zone and perform rotation of the shelf in the rotation zone,
and enter the cell 5, 6, 8 or 9 from the rotation zone, thereby returning to the gueuing zone from
the rotation zone. The specific cclls are determined according to a free space in the queue. The
mobile robot can also perform rotation in the cell 4, which as a second rotation point of the
station queuning zone, thereby increasing the efficiency when multiple mobile robots need to
perform rotation. Before yotation in the cell 4, a system locks cells in front of, in the rear of. to
the left of, and to the right of the ceil 4, to ensure the shelf is rotated safely.

[00100] As shown in Fig. 6, in the parallel layout, cells 1- 12 form a queuing route, in which
queuing can be clockwise or counterclockwise. A rotation zone is enclosed by the cells 1-12. A
route for a mobile robot not rotating a shelf is: 12426, or 12->5->6. The mobile robot can
carry the shelf from the cell 2, 11 or 12 into the rotation zone and perform rotation of the shelf
in the rotation zone, and enter the cell 3, 5 or 6 from the rotation zone, thereby returning to the
queuing zone from the rotation zone. At the position of the cell 6, the mobile robot stops and
waits for a worker’s operation. The cell 10 is an exit of the station queuing zone. The station
queuing zone can be arranged adjacent to each other, or it can be arranged several cells apart.
The mobile robot can also perform rotation in the cell 4, which as a second rotation point of the

station quening zone, thereby increasing the efficiency when multiple mobile robots need to
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perform rotation, Before rotation in the cell 4, a system locks cells in front of, in the rear of, 10
the left of, and to the right of the cell 4, to ensure the shelf is rotated safely.

[00101] As shown in Fig. 7, in the mode of queuing with no specific rotation zone, an
operation position is in a cell 8. A cell 10 is an exit of a station queuing zone. Any of cells 1- 8
can be used as a shelf rotation position of the station queuning zone. Before a mobile robot
rotates a shelf, the system locks cells in front of, in the rear of, to the left of, and to the right of
the cell, and does not allow other mobile robots to enter, to ensure rotation safety. The mode of
queuing with no specific rotation zone is not limited to the layout of 2 rows and 5 celumns,
which can be increased or decreased according to needs.

[00102] As an optional implementation, as shown in Fig. 8, the design of a station with
multiple operation points adopts an in-line type, where a mobile robot can enter and leave each
operation point independently. Tn such an operation position, the mobile robot does not need to
queue and wait for another mobile robot in a process of heading to an operation point, The
number of the operation points is not limited. When no surrounding cell is occupied, the mobile
robot can rotate the shelf at the operation point; and in a route process of the mobile robot
heading to the operation point, the mobile robot can apply for a surrounding cell to perform a
shelf rotation task. Whether to put down the shelf or wait for operation completion by the
mobile robot is determined according to shelf operation time. If the shelf operation time exceeds
time for the mobile robot to perform the next task, the mobile robot can put down the shelf and
further perform the next task. After a shelf operation is completed, the system allocates a mobile
robot to take away the shelf.

[00103] As an optional embodiment, as shown in Figs. 5, 6 and 7, in the dual-station
symmetrical layout mode, the parallel layout mode, and the mode of queuing with no specific
rotation zone, in order to avoid a head-to-tail deadlock of quening mobile robots, a plurality of
directions are set for the cell 10 serving as an exit position, so that in the case where shelf
rotation needs to be carried out again after the operation is completed, the mobile robot can
enter a station queuing zone again from the cell 10 serving as the exit position, and can also
leave the station queuing zone from the cell 10 serving as the exit position and return to the
station queuing zone via an cxternal route.

[00104] As an optional implementation, a rotation operation is performed on the shelf in a
process from the allocation to the completion of the transport task, that is, performing real-time
inspection on a surrounding environment where the shelf is located in a process from the
allocation to the completion of the transport task, and performing rotation if the environment

where the shelf is located meets a rotation condition.
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[00105] As un optional implementation, as shown in Fig. 2, planning a4 route for the transport
ool to transport the shelf according to requirements of an order, and adjusting the traveling
route of the transport tool in real time includes the following sieps.

[00106] Step S210: estimating a free space in a station queuing zone.

[00107] Step $220: if it is estimated that there is a free space in the station queuing zone. that is,
if there is a free space or it is estimated that there is a potential free space in the station queuing
zone, selecting a shelf from shelves not transported in the station quening zone and allocating a
mobile rebot to transport the shelf.

[00108] Step $230: afier the mobile robot gets the shelf (geuing the shell means that the
mobile robot has docked with the shelf but has not transported the shelf), re-estimating a free
space in the station queuing zone. where estimation is performed on all stations that need the
shelf, and if it is estimated that there is a free space, starting to transport the shelf, and if it is
estimated that there is no free space, queuing and waiting in sitn,

[00109] Step S240: when the shelf arrives at the vicinity of the station queuing zone, if the free
space in the station queuing zone is not vacated, choosing a position with a low density of
mobile robots that does not obstruct routes of other mobile robots t0 queue and wait, or
conveying the shelf to another station that needs the shelf, and if there is a free space vacated in
a station queuing zone, entering the station queuing zone.

[00110] Step S250: if it is determined in real time that there is a free space vacated ahead in the
station queuing zone, moving toward the station, and if there is no free space vacated ahead,
queuing and waiting in situ.

[00111] As an optional implementation, in step 5210, estimating a free space in a station
queuing zone includes: if the number of mobile robots (including the number of mobile robots
within a station queuing zone) that are currently conveying shelves for a station is smaller than
the size of the station ¢ueuwing zone, there muyst be a vacant space. If the number of mobile
robots that are currently transporting shelves for a station is greater than or equal to the size of
the station queuing zone, calculating the time for a mobile robot at the tail of the station queuing
zone to vacate a free space, the time being a sum of the time for all mobile robots queuing ahead
to move a step and the time for a shelf at the head of the queue to stay and be operated. and if
the time is less than the time for a newly allocated mobile robot to arrive at the station queuing
zone, estimating that there is a potential free space.

[00112] As an optional implementation, if it is detected that the surrounding environment
where the shelf is located is suitable for rotation, a rotation operation is performed on the shelf.

There are three ways of performing a rotation operation on the shelf: performing rotation in a
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ransporting route, perforning rotation at a rotation point set in the station queuing zone, and
performing rotation in situ at an operation point.

[00113] As an optional implementation, as shown in Fig. 3, performing real-time detection on
a surrounding environment where the shelf is located within a traveling route from the
allocation to the completion of the transport task, and if it is detected that the surrounding
environment where the shelf is located is suitable for rotation, performing a rotation operation
on the shelf includes the following steps.

[00114] Step S310: determining whether the shelf needs to be rotated; if rotation is not needed,
directly preferentially planning a route; and if rotation is needed, proceeding to step S320.
[00115] Step S320: during walking of the mobile robot along a route, detecting whether a cell
near a route point ahead is occupied, and if the adjacent cell around the route ahead can be
applied for at the same time, using the route point ahead as a rotation point.

[00116] Step S330: when the mobile robot arrives at the set rotation point, occupying the
surrounding cell; if the occupation is successful, rotating the shelf, and releasing the occupation
of the surrounding cell after the shelf rotation is completed; and if the occupation is
unsuccessful, continuing to walk.

[00117] Step S340: Before the mobile robot arrives at the station, if the shelf is not rotated on
the route, entering a rotation zone set for the station to perform rotation.

[00118] Step S350: if the shelf that has been rotated still needs to be rotated, determining in
situ whether a surrounding cell can be occupied, and if the surrounding cell can be occupied,
performing rotation in situ, and if the surrounding cell cannot be occupied, entering the station
queuing zone again and continuing to queue and entering a set rotation point to rotate the shelf.
[00119] As an optional implementation, a straightline and arc line tangent route or a polyline
route is used in the rotation zone to perform shelf rotation. During entering a specific rotation
zong, if the entire path is an arc, a large margin between shelves is required. In the straightline
and arc linc tangent mode, the shelf is parallel to an adjacent shelf in a straightline section. In
the polyline route mode, the shelf is always parallel to an adjacent shelf. By adopting the
straightline plus circular arc mode or the polyline mode, when the shelf normally enters the
rotation point, a gap left between shelves in the case of an entirely arc route is reduced, so that
the shelf size can be larger for cells of the same size, and the warehouse space utilization is
improved, as shown in Fig. 9.

{00120] In another aspect of the technical solution of the present application, as shown in Fig.
10, a shelf management apparatus is provided, the apparatus including: a queuning scheduling

unit configured to, while assigning a transport task, perform queuning scheduling on a transport
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tool for transporting a shelf, a route adjustment unit configured to, plan a route for the transport
0ol to transport the shelf according to reguirements of an order, and adjust the raveling route of
the transport tool in real time; an environment detection unit configured to perform real-time
detection on a surrounding environment where the shelf is located within a traveling route from
the allocation to the completion of the transport task; and an rotation operation unit configured
to, perform a rotation operation on the shelf when detecting that the surrounding environment
where the shelf is located is suitable for rotation.

[00121] As an optional unplementation, the transport tool is a mobile robot.

[00122] As an optional implementation, the queuing scheduling unit includes a transport
aliocation module configured to monitor task time and guantity of a transport tool in a station
queuing zone in real time, and determine whether to allocate a new transport tool for
transporting the shelf to the station according to the task time and quantity of the transport tool
in the station quening zone,

[00123] As an optional implementation, the gueuing scheduling unit includes a queue-jump
module configured to perform preferential queve-jump scheduling on a transport tool for a shelf
that has a high priority or does not need to be rotated.

[00124] As an optional implementation, the queuning scheduling unit includes an optimized
scheduling module configured to, while assigning a transport task, reduce scheduling on a
rofation operation on a shelf,

[00125] As an optional implementation, the qucuing scheduling unit further includes a gucuing
route layout allocation module configured to allocate a corresponding station queuing route
layout mode for the transport task according to a task attribute in the transport task.

[00126] As an optional implementation, the station quening route layout mode includes a
dual-station symmetrical layout mode, a parallel Jayout mode, a mode of queuwing with no
specific rotation zone, and a multi-operation point layout mode.

[00127] As an optional implementation, in the multi-operation point layout mode, in a process
of heading to an operation point, a transport tool does not need to queue and wait for another
transport tool, and in the case where a cell around the transport tool is not occupied, the
transport tool can perform a rotation operation on the shelf at the operation point: in a route
process of the trapsport tool heading to an operation point, the mobile robol can apply for a
surrounding cell to perform a shelf rotation task; and whether the next operation of the transport
tool 15 to put down the shell or wait for operation completion is determined according to shelf
operation time; if the shelf operation time exceeds time for the transport tool to perform the next

task, the transport tool puts down the shelf and further performs the next task. and after a shelf
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operation is completed, a transport tool is allocated to take away the shelf; al if the shelf
operation time does not exceed the time for the transport tool to perform the nexi task, the
transport (ool waits for operation completion.

[00128] As an optional implementation, in the dual-station symmetrical layout mode, the
parallel layout mode, and the mode of queuing with no specific rotation zone, a plurality of
directions are set for an exit position so that in the case where shelf rotation needs to be carried
out again after the operation is completed, the transport tool can re-enter a station queuing zone
from the exit position, and can also leave the station queuing zone from the exit position and
return Lo the station queuing zone via an exiernal route.

[00129] As an optional implementation, the rotation operation unit includes a real-time
inspection module configured to perform real-time inspection on a surrounding environment
where the shelf is located in a process from the allocation to the completion of the transport task,
and perform rotation when the environment where the shelf is located meets a rotation
condition.

[00130] As an optional implementation, the route adjustment unit includes: an estimation
module configured to estimate a free space in a station queuing zone; a selection module
configured to, if it is estimated that there is a free space in the station queuing zone, select a
shelf from shelves not transported in the station queuing zone and allocate a transport tool to
transport the shelf; an evaluation module configured to, after the transport tool gets the shelf,
re-estimate a free space in the station queuwing zone, where estimation is performed on all
stations that need the shelf, and if it is estimated that there is a free space, start to transport the
shelf, and if it is estimated that there is no free space, quene and wait in situ; a first route
planning module configured to, when the shelf arrives at the vicinity of the station queuing zone,
if the free space in the station quening zone is not vacated, choose a position with a low density
of transport tools that does not obstruct routes of other transport tools to gueue and wait, or
convey the shelf to another station that needs the shelf, and if there is a free space vacated in a
station queuing zone, enter the station quening zone; and a determination module configured to,
if it is determined in real time that there is a free space vacated ahead in the station queuing
zone, move toward the station, and if there is no free space vacated ahead, queuc and wait in
situ,

[00131] As an optional implementation, the estimation module is configured to, if the number
of mobile robots that are cutrently transporting shelves for a station is smaller than the size of a
queuing zone of the station, estimate that there is a free space in the station queuing zone, and if

the number of mobile robots that are currently transporting shelves for a station is greater than
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end of the station queuing zone to vacate a free space, and if the time is Iess than the time for a
newly allocated transport tool to arrive at the station queuing zone, estimate that there is a free
space.

[00132] As an optional implementation, there are three ways for the rotation operation unit to
perform a rofation operation on the shelf: performing rotation in a transporting route,
performing rotation at a rotation point set in the station queuing zone, and performing rotation
in situ at an operation point,

[00133] As an optional implementation, the environment detection unit includes a detection
module, a first rotation determination module, a second rotation determination module, and a
third rotation determination module.

[00134] During walking of the transport tool along a route, whether a cell near a route point
ahead is occupied is detected, and if the adjacent cell around the route ahead can be applied for
at the same time, the route point is used as a rotation poini; when arriving at the set rotation
point, the transport tool occupies the surrounding cell, and if the occupation is successful, the
transport tool rotates the shelf, and releases the occupation of the surrounding cell after the shelf
rotation is completed, and if the occupation is unsuccessful, the transport tool continues to walk.
[00135] Before the transport tool arrives at the station, if the shelf is not rotated on the route,
the transport tool enters a rotation zone set for the station to perform rotation; and in the case
where the shelf that has been rotated still needs to be rotated, whether a surrounding cell can be
occupied is determined in situ, and if the surrounding cell can be occupied, the transport tool
performs rotation in situ, and if the swrrounding cell cannot be occupied, the wransport tool
enters the station queuing zone again and continues to queue and enters a set rotation point to
rotate the shelf,

[00136] As an optional implementation, a straightline and arc line tangent route or a polyline
route is used in the rotation zone to perfaorm shelf rotation.

[00137] In another aspect of the technical solution of the present application, as shown in Fig.
11, a shelf management system is provided, the system including: a transport tool configured to
transport the shelf; the shelf configured to be provided with locations for placing commoditics
and be transportable by the mobile robot; a shelf zone configured 0 store the shell; and a server
configured to execute the shelf management method in this technical solution to perform
scheduling configuration on the transport tool and the shelf.

[00138] As an optional implementation, the transport tool is a mobile robot.

[00139] According to a specific implementation of the embodiment of the present application,
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the mobile robot is a wheel-driven trolley and is provided with a jacking mechanism, and has
the abilities to walk in a straight line, walk in an arc line, and trn in siiu.

[00140] As an optional implementation, the jacking mechanism and a trolley body move
independently to achieve that the trolley body does not move, while the jacking mechanism
performs descending and jacking operations; the trolley body does not move, while the jacking
mechanism rotates; the trolley body and the jacking mechanism are Jocked up and rotate at a
same speed; and the trolley body and the jacking mechanism rotate at different speeds at the
same tine.

[00141] As an optional implementation, the system further includes a station and a station
queuning zone. The station is a worker operation position; and the station queuing zone is an area
set near the worker operation position, where the transport tool transports the shelf. and queues
and waits for a worker’s operation.

[00142] The technical solution of the present application has the following beneficial effects.
[00143] 1. The technical solution of the present application is directed to overall efficiency, and
adopts a full-area queuing strategy, that is, while assigning a task, it extends robot queuving
scheduling to an entire area, and the queuing starts from the time when a robot is assigned a task,
and the robot task time and the number of robots in the station queving zone are monitored in
real time to determine whether to allocate a new robot to get a shelf and convey the shelf to a
station, This overcomes the shorfcoming of a limited number of robots that can be
accommodated in a fixed qucuing zonc. Furthermore, the shelf rotation is refined into a task, in
which a route rotation point is flexibly and dynamically set according to needs, and shelf
rotation can be performed at multiple positions; and the symmetrical design of the station can
reduce the need for a shelf rotation task. Thus, it overcomes the shortcomings that a bottleneck
is likely 1o occur in the case of a fixed rotation zone, and that when multiple mobile robots need
a side-turning operation, the queuing robots wait for a release of the rotation zone, so that the
mobility becomes worse, thus achicving the purpose of improving the shelf transport efficiency.
[00144] 2. Multiple directions are set for a queuing route to avoid deadlock.

[00145] 3. Queuing has a queue-jump mechanism, in which a queue-jump route is set for a
shelf that has a high priority or does not need to be rotated, to further improve the cfficiency.
[00146] 4. Muldple operation points are set in a station area. For a shelf 10 be operated for a
long time, a robot can put the shelf down and continue to do other work, and after the operation
is completed, the robot takes away the shelf, and another shelf is added at the same time, to
further improve the efficiency.

[00147] 5. The symmetrical layout of the station aveids generating a shelf rotation task when a
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task is assigned, to further improve the efficiency.

[00148] 6. In the rotation zone, the shelf is rotated by using a straightline and arc line tangent
route or a polyline route, and when the shelf normally enters the rotation point, a gap left
between shelves in the case of an entirely arc route is reduced, so that the shelf size can be
larger for cells of the same size, and the warehouse space utilization 1s improved,

[00149] It should be noted that relational terms such as first and second herein are only used to
distinguish one entity or operation from another entity or operation, and do not nccessarily
require or imply there is any such actual relationship or order between the entities or operations.
Moreover, the terms "include", "comtain” or any other variations thereof are intended 1o
encompass non-exclusive inclusion, such that a process, method, article or device including a
series of elements includes not only those elements. but also other elements not explicitly listed,
or elements inherent to such a process, methad, article or device. Without more restrictions,
elements defined by the wording "including a ..." do not exclude the presence of other identical
elements in the process, method, article or device including the elements.

[00150] Multiple embodiments in the specification are described in a related manner. For the
same and similar parts between the embodiments, reference can be made to each other. Each
embodiment focuses on differences from other embodiments.

[00151] Logic and/or steps represented in a flow diagram or otherwise described herein, for
example, can be regarded as a sequenced list of executable instructions for implementing 2
logical function, and can bc embodicd in any computer-readable medium, for use by or in
combination with an instruction execution system, apparatus or device (such as a
computer-based system, a system including a processor, or other system that can acquire and
execute instructions from an instmuction execution system. apparatus or device). For the
specification, a "computer-readable medium” can be any apparatus that can contain, store,
communicate, propagate or fransmit a program for use by or in combination with an instiuction
execution system, apparatus or device. More specific examples (a non-exhaustive list) of the
computer-readable medium include: an electrical connection part (electronic apparatus) with
one or more wires, a portable computer disc cartridge (a magnetic apparatus), a random access
memory (RAM), a rcad only memory (ROM), an crasable programmable rcad only memory
(EPROM) or flash memory, an optical fiber, and a portable compact disk read-only memory
(CD-ROM). In addition, the computer-readable medium can even be paper or other suitable
medium on which the program can be printed, because, for example, the paper or other medium
can be optically scanned, and then subjected to editing, interpretation or other suitable

processing to obtain the program electronically and then store it in a computer memory.
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[00152] 1 should be understood that multiple parts of the present application can be embodied
in hardware, sofiware, firmware, or a combination thereof.

[00153] In the above implementations, multiple steps or methods can be embodied in software
or firmware stored in a memory and executed by a suitable instruction execution system. For
example, if they are embodied in hardware, as in another implementation, they can be embodied
by any one or a combination of the following technigques known in the art: a discrete logic
cireuit with a logic gate circuit for implementing a logie function of a data signal, an application
specific integrated circuit with an appropriate combinational logic gate circuit, a programmable
gate array (PGA), a field programmable gate array (FPGA) etc.

[G0154] i can be understood that the term "a” should be understood as "at least one” or "one or
more"; that is. in an embodiment, the number of an element may be one, while in other
embodiments, the number of the element may be more than one, and the term "a" cannot be
understood as a limitation on the number.

[00155] Although ordinal numbers such as "first” and "second” will be used to describe various
components, those components are not limited here. The term is only used for distinguishing
one component from another. For example, a first component may be referred to as a second
component, and similarly, a second component may be referred to as a first component, without
departing from the teachings of the inventive concept. The term "and/or" as used herein
encompasses any and all combinations of one or more of associated listed items,

[00156] Terms as uscd herein arc only used for the purpose of describing various embodiments
and are not intended to be limiting. As used herein, a singular form is also intended to include a
plural form, unless otherwise indicated clearly in the context. It will also be understood that the
terms "including” andfor "having”, when used in this specification, specify the presence of
stated features, numbers, steps, operations, components, elements or combinations thereof,
without excluding the presence or addition of one or more other features, numbers, steps,
operations, components, clements or combinations thereof.

[00157] Terms as used herein, including technical and scientific terms, have the same meaning
as terms commonly understood by those skilled in the art, as long as the terms are not defined
differently. It should be understood that terms defined in commonly used dictionarics have
meanings consistent with meanings of terms in the related art,

[00158] Fig. 12 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application. As shown in Fig. 12, this embodiment provides a stock
sorting system mainly used in a warehousing and logistics system in a “goods to person” mode,

in which order goods are sorted from stock container 202 to order boxers. In this embodiment,
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the stock sorting system is described by using an application of the stock sorting system in
"goods-to-person” sorting wark as an example. However, it can be understood that the stock
sorting system provided in this embodiment is not limited to goods sorting work, and may also
be applied to conventional warchousing and logistics operations such as goods loading and
stock check.

[00159] As shown in Fig. 12, the stock sorting system provided in this embodiment includes a
stock container zone 20, a sorting zone 10, a common passage 30, and a sorting robot 40. The
stock container zone 20 is configured to place stock containers 202, and storage containers 50
for storing goods are placed on the stock containers 202, and goods are placed in the storage
container 50; the sorting zone 10 is spaced apart from the stock container zone 20 and is
configured for a sorting operator to sort order goods and place the serted order goods into the
order boxes; the sorting robot 40 is configured to transport a stock container 202 in the stock
container zone 20 to the sorting zone 10, or transport a stock container 202 from which sorting
is completed back to stock container zone 20; the common passage 30 is provided between the
stock container zone 20 and the sorting zone 10, and is used for high-speed traveling of the
sorting robot 40 to achieve movement of the sorting robot 40 between the stock container zone
20 and the sorting zone 10,

[00160] When an order management center receives a pickup order, the order management
center determines the position of a stock container 202 where order goods are located in the
stock container zone 2(), and dispatches the sorting robot 4(); the order management center sends
the position of the target stock container 202 to the sorting robot 40, and the sorting robot 40
autonomously navigates to the bottom of the target stock container 202 according to the position,
and transports the target stock container 202 to the sorting zone 1); the sorting operator of the
sorting zone 10 picks out the order goods from the target stock container 202 according to the
pickup order and places the order goods into an order box; and the stock container 202 from
which sorting is completed is conveyed by the sorting robot 40 from the sorting zone 10 back 1o
the stock container zone 20 through the common passage.

[060161] As shown in Fig. 12, to achieve transporting of the stock container 202 in the stock
container zonc 20 by the sorting robot 40 and to achicve walking of the sorting robot 40 in the
stock container zone 20, a plurality of stock container groups 201 are provided in the stock
container zone 20, with a passage for the sorting robot 40 to travel being formed between every
two adjacent stock container groups 201. To achieve reasonable and orderly planning of the
stock container zone 20 and reduce obstacles to the walking of the sorting robot 40, in an

embadiment, the stock container groups 201 in the stock container zone 20 are arranged in rows
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andd columns. Each row of stock container group 201 at least includes one stock container group
201, with a transverse passage 204 arranged along a first direction being formed between every
two adjacent rows of stock container groups 201; and cach column of stock container group 201
at least includes one stock container group 201, with a longitndinal passage 203 arranged along
a second direction being formed between every two adjacent columns of stock container groups
201, The first direction and the second direction are perpendicular to each other, and a "cross”
intersection or a "T” intersection is formed at the junction of the transverse passage 204 and the
longitudinal passage 203.

[00162] In this embodiment, each stock container group 201 at least includes one stock
container 202, and in order to improve the utilization efficiency of the stock container zone 20,
in an embodiment, each stock container group 201 includes a plorality of stock containers 202,
and the plurality of stock containers 202 are arranged in rows and columns in the stock
container group 201,

[00163] Fig. 13 is a schematic structural diagram of a stock container 202 provided in an
embodiment of the present application. As shown in Fig. 13, the stock container 202 includes a
plurality of partition layers 2022 spaced apart longitudinally and four floor-standing support
columns 2024, where a variety of goods can be placed directly on each partition layers 2022,
and the goods can also be placed within or on an outer surface of the stock container 202 by any
suitable means such as hooks or rods in the stock container 202 or on the stock container 202,
The partition layer 2022 of the stock container 202 may also be provided with a storage
container 50. The storage container 50 may be separated from the stock container 202, or may
be an integrated structure with the stock container 202. One or more pieces of goods can be
placed in the storage container 50.

[00164] In this embodiment, the stock container 202 may be open on one side; that is, one
piece of goods or one storage container 50 can be placed along the depth direction of the
partition 2022. In another embodiment, the stock container 202 is open on two sides; that is, two
pieces of goods or two storage containers 50 can be placed along the depth direction of the
partition 2022 of the stock container 202; that is, one piece of goods or one storage container 50
is placed in cach open direction. In another embodiment, the stock container 202 may also be
open on four sides; that is, goods or storage containers 50 can be placed on the four sides of the
stock container 202.

[00165] To facilitate subsequent description, a storage container 50 being provided on the
partition 2022 of the stock container 202 is used as an example for description, and goods are

placed in the storage container 50. It can be understoed that whether goods are directly placed in
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the stock container 202 or placed in the stock container 202 through the storage container 50
does not influence the work of the stock sorting system in this embodiment.

[00166] To facilitate description of subsequent sorting, in this embodiment, an open side of the
stock container 202 is referred to as a sorting face, that is, a face used for sorting and placing the
storage container 50. A sorting operator can operate the goods m the storage container 50 on the
stock container 202 through the sorting face of the stock container 202, That is, a stock
container 202 with two open sides has two sorting faces opposite to each other, and the order
goods can be placed in a storage container 50 corresponding to any sorting face of the stock
container 202; a stock container 202 with one open side, a sorting operation only carried out on
a storage container 30 corresponding to the sorting face; and a four-way opening stock container
202 has four sorting faces, and a sorting operation can be carried out on a storage container 50
corresponding to any of the four sorting faces.

[00167] To facilitate the sorting robot 40 to transport the stock container 202, in this
embodiment, the transporting of the stock container 202 by the sorting robot 40 is a jack-up type.
Fig. 14 is a schematic structural diagram of a sorting robot 40 provided in an embodiment of the
present application. As shown in Figs. 12 and 14, the sorting robot 40 includes a driving
mechanism 402 and a lifting mechanism 401. By using the driving mechanism 402, the sorting
robot 40 can move in the sorting zone 10, the stock container zone 20, and common passage 30,
The lifting mechanism 401 is configured to lift the stock container 202, such that the stock
container 202 comes out of contact with the ground, thereby causing the stock container 202 to
move. During transporting of the stock container 202 by the sorting robot 40, the sorting robot
40 travels through the transverse passage 204 and/or the longitudinal passage 203 to the bottom
of the stock container 202 to be transported: and the lifting mechanism 401, which is connected
with a pallet at the top, operates to cause the paliet to rise and come into contact with the bottom
of the stock container 202, such that the support columns 2024 of the stock container 202 are
separated from the ground; in this way, the sorting robot 40 lifts the entirc target stock container
202 from the ground, and the sorting robot 40 causes the stock container 202 to move to a target
position. When the sorting robot 40 finishes transporting the stock container 202, the lifting
mechanism 401 opcrates to cause the pallet to descend, thereby causing the stock container 202
to fall into contact with the ground, and the pallet continues to descend till coming out of
contact with the stock container 202, and the sorting robot 40 moves out of the botiom of the
stock container 202 by using the driving mechanism 402 to achieve separation between the
stock container 202 and the sorting robot 40,

[00168] In another embodiment, the transporting of the stock container 202 may also be
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submerged type. A butt-joint apparatus for butt-jointing the stock container 202 and the sorting
robot 40 is provided at the bottom of the stock comainer 202 or at the top of the sorting robot 40.
The sorting robot 40 travels along the transverse passage 204 and/or the longitudinal passage
203 in the stock container zone 20, and runs to the bottom of the stock container 202, After the
stock container 202 and the sorting robot 40 come into butt-joint connection by the butt-joint
apparatus, the stock container 202 is dragged to the target position,

[00169] In another embodiment, the transporting of the stock container 202 by the sorting
robot 40 may also be traction type. The sorting robot 40 is hooked to the stock container 202
through a traction mechanism, and the sorting robot 40 moves 1o drag the stock container 202 1o
move. In other embodiments, the transporting of the stock container 202 by the sorting robot 40
may also be other forms, which are not listed one by one in this embodiment.

[60170] In this embodiment, the sorting robot 40 is further provided with a rotating mechanism
connected with the pallet, and the rotating mechanism can cause the pallet to rotate, thereby
causing the stock container 202 to rotate while keeping the traveling direction of the sorting
robot 40 unchanged, to change the orientation of the stock container 202 during transporting.
That is, in this embodiment, the rotation movement of the sorting robot 40 can be separated
from the rotation movement of the stock container 202. The movement of the sorting robot 40
may be forward movement, backward movement, self-rotation for direction changeover, turning,
or the like, and the orientation of the stock container 202 may bhe unchanged during the
movement such as forward movement, backward movement and self-rotation for direction
changeover of the sorting robot 40. When the orientation of the stock container 202 needs to be
changed, the rotating mechanism can operate to cause the pallet to rotate, thereby causing the
stock container 202 to rotate.

[00171] In this embodiment, the sorting robot 40 also has an autonomous navigation function,
Using autonomous navigation being two-dimensional code navigation as an example, the
sorting robot 40 further includes a navigation identification component configured to identify a
two-dimensional code mark provided on the ground. The sorting robot 40 further includes a
downward-facing camera. The sorting robot 40 can navigate to travel forward according to
two-dimensional code information (may also be other ground mark) captured by the
downward-facing camera, and can travel to the underside of the target stock container 202 as
prompted by a control system according o a route determined by the control system. In other
embodiments, in addition to the two-dimensional code navigation, the sorting robot 40 may also
adopt other navigation mode, such as inertial navigation, or simultaneous localization and

mapping (SLAM) navigation, or may also adopt a combination of two or more of the
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aforementioned navigation modes, such as two-dimensional code navigation and inertial
navigation, or SLAM navigation and two-dimensional code navigation, or the like.

[00172] In an embodiment, the sorting robot 40 turther includes a scanning apparatus 403 with
a scanning head facing upward. As shown in Fig. 14, a tag code 2023 is provided at the exact
center of the bottom of the target stock container 202. After the sorting robot 40 travels to the
underside of the target stock container 202, the upward scanning apparatus 403 correctly
photographs the tag code 2023 to ensure that the sorting robot 40 is just located directly below
the target stock container 202, thereby ensuring that the sorting robot 40 can smoothly lift and
transport the target stock container 202. In this embodiment, the tag code 2023 is a
two-dimensional code, and the scanning apparatus 403 is a camera. In other embodiments, the
tag code 2023 may be a bar code, a radio frequency identification (FRID) tag or the like. and the
type of the scanning apparatus 403 corresponds to the type of the tag code 2023,

[00173] In this embodiment, to reduce obstacles to the transporting of the stock container 202
by the sorting robot 40, in this embodiment, two columns of stock containers 202 are provided
in each stock container group 201, and a plurality of stock containers 202 are arranged side by
side along the second direction in each column of stock containers 202. That is, each stock
container 202 faces a same longitudinal passage 203. When the sorting robot 40 transports any
stock container 202 in the stock container group 20], sorting robot 40 can enter a space
underneath the stock container 202 through the longitndinal passage 203 that the stock container
202 faces, and after the stock container 202 is jacked up by the sorting robot 40, the stock
container 202 is brought into the longitudinal passage 203, so that the stock container 202 is
moved out; or when the stock container 202 needs to be moved back to the initial position of the
stock container group 201, the sorting robot 40 drives the stock container 202 to move into the
initial position through the longitudinal passage 203, to achieve the reset of the stock container
202, That is, providing two columns of stock containers 202 in each stock container group 201
can avoid interference with other stock containers 202 in the stock container group 201 when
the sorting robot 40 transports a stock container 202, thereby improving the transport efficiency.
In another embodiment, two rows of stock containers 202 may alternatively be provided in each
stock container group 201, and cach row of stock containers 202 includes a plurality of stock
containers 202, that is, each stock container in the stock container group 201 202 is adjacent to a
transverse passage 204, and the sorting robot 40 can move the target stock container 202 out of
or into the stock container group 201 through the corresponding transverse passage 204. in other
embodiments, to improve the compactness of the arrangement of the stock container zone 20

and save the space of the stock container 202, each stock container group 201 can be provided
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with more than two columns and more than two rows of stock contaipers 202, In this case, some
of the stock containers 202 in the group 201 are surrounded by other stock containers 202 at the
periphery. To transport the target stock comtainer 202, another one or more sorting robots 40
need to be dispatched at the same time to move away a stock container 202 on a side of the
target stock container 202, and thereafter, the target stock container 202 is transported.

[00174] To improve the utilization rate of the stock container zone 20, a stock container group
201 is respectively provided at cach of three edges of the stock container zone 20 which are not
adjacent to the sorting zone 10, where the stock container zone 20 is arranged along the first
direction, and the stock container group 201 away from an edge of the stock container zone 20
includes a row of stock containers 202; two columns of stock containers 202 are respectively
arranged at two edges along the second direction of the stock container zone 20; and two ends
of the row of stock containers 202 are in batt-joint with two ends of the two columns of stock
containers 202, so that the stock container zone 20 forms a semi-closed space that is open
toward the sorting zone 1(.

[00175] In this embodiment, the common passage 30 is arranged along the first direction and is
located between the sorting zone 10 and the stock container zone 20. The sorting robot 40 enters
or exits the stock container zone 20 through the common passage 30, or enters or exits the
sorting zone 10, or moves between the sorting zone 10 and the stock container zone 20.
Therefore, the density of the sorting robot 40 in the common passage 30 is greater than the
density of the sorting robot 40 in the stock container zone 20 and the sorting zone 10. To reduce
obstacles to the traveling of the sorting robot 40, no obstacles are provided in the common
passage 30.

[60176] In this embodiment, the common passage 30 includes four traveling passages arranged
along the first direction, and sorting robots 40 in two adjacent traveling passages are aliowed to
travel in opposite directions {0 avoid collision during traveling of the sorting robots 44 in the
common passage 30, and also case the traffic in the common passage 30. In other embodiments,
the number of traveling passages in the common passage 30 may be two, or may also be six or
more, and in an embodiment, the number of traveling passages in the common passage 30 is
even number, and the traveling direction of the sorting robots 40 in two adjacent travcling
passages are opposite,

[00177] The sorting zone 10 is provided on a side of the stock container zone 20, and the
sorting zone 10 faces the open side of the stock container zone 20. In this embodiment, sorting
is performed manually; that is, a sorting operator sorts order goods in the stock container 202

conveyed to the sorting zone 10. In other embodiments, an avtomatic sorting mode may
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alternatively be adopted, that is, a robotic arm is used to sort the order goods in the stock
container 202 moved to the sorting zone 10. In this embodiment, manual sorting is used as an
example to describe the sorting work in the sorting zone 10.

[00178] The sorting zone 10 includes a plurality of sorting stations 1 arranged side by side
along the first direction, and in each sorting station 1, order goods are sorted by one sorting
operator. In this embodiment, the number of the sorting stations | in the sorting zone 10 can be
set autonomously according to needs.

[00179] Fig. 15 is a schematic structural diagram of a sorting station and a stock container
provided in an embodiment of the present application. As shown in Fig. 12 and Fig. 15, in this
embodiment, each sorting station 1 is provided with two sorting points 122 and two sorting
passages 121, and the sorting passages 121 are arranged in a one-to-one correspondence with
the sorting points 122, so that each sorting passage 121 provides a route for the sorting robot 40
to pass the corresponding sorting point 122, In addition, the two sorting points 122 of each
sorting station ! can be used by the same sorting operator to sort target goods.

[00180] In this embodiment, as two sorting points 122 and sorting passages 121 corresponding
to the sorting points 122 are provided in each sorting station 1, and each sorting passage 121
enables the sorting robot 40 to enter the corresponding sorting point 122 | so that a given sorting
operator can be responsible for the sorting at the two sorting points 122, and after the sorting
operator has finished sorting the stock container 202 at one sorting point 122, and the sorting
robot 40 entering from the sorting passage 121 has not yet conveyed a stock container 202 to the
sorting point 122, the sorting operator can perform sorting in the stock container 202 waiting for
sorting at the other sorting point 122, thus reducing the idle waiting time of the sorting operator,
and improving the sorting efficiency.

[00181] In this embodiment, the sorting passage 121 is U-shaped, open toward the stock
container zone 20, and both an entrance and an exit of the sorting passage 121 face the stock
container zone 20. In an embodiment, the sorting passage 121 is formed by planning with a
two-dimensional grid arranged in a rectangular array, which is beneficial to improving the
regularity of the sorting passage 121, and thereby improving the planning consistency and
layout compactness of the entire sorting zone 10

[00182] In this embodiment, to reduce the traveling route of the sorting robot 40 and improve
the space utilization of the sorting zone 10, the sorting passage 121 is formed by planning with
two columns of two-dimensional grid groups arranged side by side in the first direction, and
each column of two-dimensional grid group includes a plurality of two-dimensional grids 123

arranged side by side in the second direction. A connecting line of centers of one column of
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two-dimensional grid group along the second direction forms an entrance passage 1211 of the
U-shaped passage, and a two-dimensional grid 123 of the entrance passage 1211 in butt-joint
with the common passage 30 is an entrance grid 1231; a connecting line of centers of the other
column of two-dimensional grid group along the second direction is an exit passage 1212 of the
U-shaped passage, and a two-dimensional grid 123 of the exit passage 1212 in butt-joint with
the common passage 30 is an exit grid 1232; a connecting line of centers of the two-dimensional
grids 123 at tail ends the two columns of two-dimensionat grid groups away from the common
passage 30 forms a direction changeover passage 1213 of the U-shaped passage, the dircction
changeover passage 1213 being arranged in the first direction, and two ends of the direction
changeover passage 1213 being respectively connected to the tail ends of the exit passage 1212
and the entrance passage 1211: and when traveling to the junction of the direction changeover
passage 1213 and the entrance passage 1211, or the junction of the direction changeover
passage 1213 and the exit passage 1212, the sorting robot 40 self-rotates for direction
changeover, to change the traveling direction of the sorting robot 4{}.

[00183] In an embodiment, each column of two-dimensional grid group includes four
two-dimensional grids 123 to improve the space utilization of the sorting zone 10 and the space
compactness of the stock sorting system.

[00184] In this embodiment, the two-dimensional grids 123 may be formed by virtual logical
division in a controller of the stock sorting system, or may be formed by grid marking in an
actual site. To better implement navigation of the sorting robot 40 traveling along the sorting
passage 121, in this embodiment, a reference mark for positioning of the sorting robot 40 is
provided in the center of at least one two-dimensional grid. In an embodiment, a reference mark
for navigation of the sorting robot 40 is affixed to the center of each two-dimensional grid 123.
In an embodiment, the reference mark is a two-dimensional code, and the sorting robot 40 is
provided with a camera for scanning the two-dimensional code. The navigation of the sorting
robot 40 by using a two-dimensional code is a conventional technical means in the art, and its
principles and specific operations are not described in this embodiment.

[00185] In this embodiment, a sorting point 122 is provided at the bottom of the U shape of the
sorting passage 121, and a sorting work zonc 11 configured for the sorting operator to move is
provided on a side of the sorting passage 121 away from the stock container zone 20. To
improve the space utilization and layout compaciness, in an embodiment, the two sorting
passages 121 of the same sorting station 1 are arranged adjacent to each other. Moreover, to
reduce the moving distance of the sorting operator during switching between sorting points 122,

in this embodiment, in the two two-dimensional grid group forming one sorting passage 121, a
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two-dimensional grid located at the bottom end and adjacent to the other sorting passage 121
forms a sorting point 122, so that the two sorting points 122 can be arranged side by side and
adjacent to cach other, to reduce the distance between the two sorting points 122, In other
embodiments, the two-dimensional grids forming the two sorting points 122 may alternatively
be spaced apart. In this embodiment, the exit passage 1212 of each sorting passage 121 is
adjacent to another sorting passage 121 of the same sorting station 1. That is, in this
embodiment, the sorting point 122 occupies the two-dimensional grid 123 at the junction of the
exit passage 1212 and the direction changeover passage 1213, When the sorting robot 40 travels
to the sorting point 122 through the entrance passage 1211 and the direction changeover passage
1213, the stock container 202 transported by the sorting robot 40 is sorted at the sorting point
122 by the sorting operator. After the sorting is completed. the sorting robot 40 moves out of the
sorting station 1 along the exit passage 1212,

[00186] To avoid collision and interference between sorting robots 40 or between stock
containers 202 transported by the sorting robots 4, in this embodiment, each two-dimensional
grid 123 can be occupied by only one sorting robot 40. To improve the sorting efficiency, when
there is a sorting robot 40 for sorting at the sorting point 122, a two-dimensional grid between
the entrance grid 1231 of the sorting passage 121 and the sorting point 122 forms a waiting area
for the sorting robot 40 to travel and wait, and each waiting area can accommodate one sorting
robot 40 waiting in the waiting area to move to the sorting point 122. Furthermore, when sorting
on the sorting robot 40 located on the sorting point 122 is completed and the sorting robot
moves out of the sorting point 122, the next waiting sorting robot 40 transporting a stock
container 202 moves to the sorting point 122 and waits for sorting. To avoid blockage of the
sorting passage 121, there is no waiting sorting robot 40 in any two-dimensional grid 123
corresponding to the exit passage 1212 except the two-dimensional grid 123 occupied by the
sorting point 122, and afier sorting on the sorting robot 40 is completed, the sorting robot
directly moves out of the sorting station 1 from the exit passage 1212. As there is no stranded
sorting robot 40 in the exit passage 1212, by arranging the exit passages 1212 of the two sorting
passages 121 to be adjacent to each other, the traveling interference between sorting robots 40
can be reduced.

[00187] In this embodiment, to improve the sorting efficiency, two put walls 112 for placing
order boxes are arranged in the sorting work zone 11, The two put walls 112 are arranged
oppositely, and the two sorting points 122 are located at an extension side of a space formed by
the two put walls 112, and a plurality of order containers for storing order boxes are arranged on

each put wall 112, This configuration can increase the number of order hoxes stored in the
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sorting work zone 11, that is, increase the number of orders that can be handled by the sorting
operator synchronously.

[00188] To further facilitate the sorting by the sorting operator, a display screen is provided in
the sorting work zone 11, and the display screen is communicatively comnected with the
controller of the stock sorting system, and is configured to display order information and sorting
information of the sorting that the sorting station 1 is responsible for, to facilitate the sorting
operator sorting goods with reference to the order information. The order information at least
includes the type of the order goods in cach pick-up order, the quantity of each type of order
goods, a stock container 202 corresponding to each type of order goods, and the position of each
type of order goods on the stock container 202. The sorting information may include a currently
sorted stock container 202, the type of target goods on the currently sorted stock container 202,
the position of each type of target goods on the currently sorted stock container 202, the sorted
quantity of each type of target goods on the currently sorted stock container 202, the position of
one or more order boxes corresponding to each type of target goods on a put wall 112, and the
like.

[00189] In this embodiment, the sorting operator can sort only one order at a time; that is, only
after the target goods of an order have been sorted, can the sorting for the next order begin.
However, as multiple orders usually have same goods or goods in the same stock container 202,
in order to improve the sorting efficiency, in an embodiment, the sorting operator can perform
sorting operations on multiple orders at the same time. Single-order sorting and multi-order
synchronous sorting are both conventional technical means in the art, and are not described in
this embodiment.

[00190] In this embodiment, when a stock container 202 is placed in the stock container zone
20, a sorting face 2021 of the stock container 202 faces the sorting zone 10, and the sorting face
2021 of the stock container 202 is oriented same as a work face of a sorting point 122, The work
face of the point 122 is a side of the sorting point 122 facing the sorting working area 1i. That is,
in the process that the sorting robot 40 carrying the stock container 202 travels to the sorting
point 122, sorting of goods by the sorting operator can be achieved without rotating the stock
containcr 202 for dircction changeover. This is applicable to a scenario that the stock container
202 has two opposite open sides, and on each partition layer 2022 of the stock container 202, at
least one storage container 50 can be arranged side by side in the first direction, and only one
storage container 30 is arranged in the second direction; or the stock container 202 has four
open sides, but only one storage container 50 is provided on each partition layer 2022 of the

stock container 202.
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[00191] In this embodiment, the length of the stock container 202 in the first direction is Lo,
and the width of the stock container 202 in the second direction is Wo. To ensure the
transporting of the stock container 202 in the stock container zone 20, the width L> of the
transverse passage 204 is greater than Lo, the width W2 of the longitudinal passage 203 is
greater than Wo. To ensure the traveling of the stock container 202 in the sorting zone 10 and
avoid collision during the traveling of the sorting robot 40, the length L, of each
two-dimensional grid 123 along the first direction is greater than Lo, and the width Wy of each
two-dimensional grid 123 in the second direction is greater than Wo. Furthermore, to improve
the space utilization, W is slightly larger than Wo, and L, is slightly larger than Lo. In an
embodiment, to improve the space utilization and the convenience of route planning, the sizes
of respective two-dimensional grids 123 are same.

[00192] The stock sorting system provided in this embodiment further includes a control
system for controlling operations of multiple components in the stock sorting system, The
control system includes an order management center configured to receive orders from and
deliver orders to sorting robots and sorting stations.

[00193] This embodiment further provides a sorting method, which is applied to the
above-mentioned stock sorting system. The sorting method provided in this embodiment
includes the following steps.

[00194] Step S1010: an order management center receives a pick-up order, analyzes the
position of a target stock container 202 corresponding to order goods in the pick-up order in a
stock container zone 20, and at the same time plans a target sorting station 1 corresponding to
the pick-up order.

[00195] Step S1020: the order management center dispatches a sorting robot 40, and plans a
first traveling route for the sorting robot 40 according to an initial position of the sorting robot
40 and the position of the target stock container 202,

[00196] Step S1030: the sorting robot 40 travels to the bottom of the target stock container 202
according to the first traveling route.

[00197] Step S1040: a lifting mechanism 401 of the sorting robot 40 operates to cause a pallet
to rise and come into contact with the bottom of the stock container 202 until the target stock
container 202 comes out of coptact with the ground,

[00198] Step S1050: a control system determines a target sorting passage 121 that the sorting
robat 40 needs to enter according to the congestion of sorting robots 40 in two sorting passages
121 in the target sorting station 1.

[00199] Step S1060: the control system plans a second traveling route for the sorting robot 40
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according (o the position of an entrance grid of the target sorting passage 121 and the position of
the target stock container 202.

[00200] Step S1060: the sorting robot 40 travels to the entrance grid of the target sorting
passage 121 according to the second traveling route, where during this process, the target stock
container 202 does not perform direction changeover movement, and the sorting robot 40 can
perform forward movement, backward movement, self-rotation for direction changeover, or the
like.

[00201] Step S1070: the sorting robot 40 moves forward along a second direction according to
an entrance passage to a tail end of the entrance passage, self-rotates 90 © and wavels along a
direction changeover passage 1213 to the sorting point 122,

[60202] Step S1080: a sorting operator sorts target goods on the target stock container 202,
[00203] Step S1090: after the sorting is completed, the sorting robot 40 self-rotates 90 ° for
direction changeover and travels along an exit passage 1212 to an exit grid 1232 while carrying
the stock container 202.

[00204] Step S1100: the control system plans a third traveling route according to the position
of the exit grid 1232 and the position of the target stock container 202 in the stock container
zone 20, and the sorting robot 40 transports the stock container 202 back to the stock container
zone 20 according to the third traveling route.

[00205] Step St110: the lifting mechanism 401 of the sorting robot 40 operates to cause the
pailet to descend unti! the stock container 202 comes into contact with the ground and the pallet
comes out of contact with the bottom of the stock container 202.

[00206] Step $1120: a driving mechanism 402 of the sorting robot 40 operates such that the
sorting robot 40 moves out of the bottom of the stock container 202 and becomes separated
from the stock container 202.

[00207] This embodiment further provides a warehousing and logistics system, which includes
the above-mentioned stock sorting system.

[00208] Fig. 16 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application. As shown in Fig. 16, this embodiment provides a stock
sorting system, which is mainly used to implement “goods-to-person” sorting of order goods,
and may also achieve conventiomal warchousing and logistics operations such as goods Joading
and stock check. In this embodiment, the stock sorting system includes a stock container zone
20, a common passage 30, a sorting zone 10, and sorting robots 40. The arrangements of the
stock container zone 20, the common passage 30, the sorting zone 10, and the sorting robots 40

are substantially the same as in Embodiment I, with the only difference in the configuration of
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the sorting passage 121 in the sorting station 1. Same structures as in Embodiment T will not be
repeated in this embodiment.

[00209] In this embodiment, in a given sorting station 1, an entrance passage 1211 of each
sorting passage 121 is arranged adjacent to another sorting passage 121, and an exit passage
1212 of each sorting passage 121 is arranged adjacent to another sorting station 1.

[00210] In this embodiment, to further improve the space utilization of the sorting zone, in two
adjacent sorting stations I, two adjacent sorting passages 1211 share one exit passage 1212,
[00211] In this embodiment, two adjacent sorting stations 1 may share one put wall 112, and
the put wall 112 has two open sides, each for placing order containers. Alternatively, one put
wall 112 may be provided in a sorting work zone 11 of a sorting station 1, and the put wall 112
is spaced apart from a sorting point 122, and a sorting operator is allowed to move between the
put wall 112 and the sorting point 122

[00212] Fig. 17 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application. As shown in Fig. 17, this embodiment provides a stock
sorting system, which is mainly used to implement “goods-to-person” sorting of order goods,
and may also achieve conventional warchousing and logistics operations such as goods loading
and stock check. In this embodiment, the stock sorting system includes a stock container zone
20, a common passage 30, a sorting zone 10, and sorting robots 40. The arrangements of the
stock container zone 20, the common passage 3(), the sorting zone 10, and the sorting robots 40
are substantially the same as in Embodiment I, with the only difference in the configuration of
the stock container 202 in the stock container zone 20 and the configuration of the
two-dimensional grid 123. Same structures as in Embodiment I will not be repeated in this
embodiment.

[00213] In this embodiment, the stock container 202 is open on two sides, where one open side
of the stock container 202 faces the sorting zone 10, and the other open side faces away from
the sorting zone 10. Each partition layer 2022 of the stock container 202 is provided with two
rows of storage containers 30 side by side along the second direction, and each row of storage
container 30 includes at least one storage container 50. That is, the stock container 202 has two
opposing sorting faces 2021, and cach sorting face 2021 can only be used for taking and placing
the storage container 50 on the comresponding open side, In this case, if the target goods is
placed at a sorring face 2021 facing the sorting zone 10, when the sorting robot 40 transports the
stock container 202, the stock container 202 does not need direction changeover to implement
sorting; and if the target goods is placed at a sorting face 2021 away from the sorting zone 10,

during the process of transporting the stock container 202 by the sorting robot 40 to the sorting
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point 122, the stock container 202 needs to be rotated 180 ° such that the sorting face 2021
corresponding to the targetl goods faces the sorting work zone 11.

[00214] [n this embodiment, the length of the stock container 202 in the first direction is L,
and the width of the stock container 202 in the second direction is Wo. To ensure the traveling of
the sorting robot 40 carrying the stock container 202 in the stock container zone 20 and the
sorting zone 10 and avoid interference and collision with other sorting robots 40 or stock
containers 202, the width L2 of the transverse passage 204 is greater than L0, and the width W»
of the longitudinal passage 203 is preater than Wy; and the length L) of each two-dimensional
grid 123 in the first direction is greater than Lo, and the width W) of each two-dimensional grid
123 in the second direction is greater than Wo. To improve the space utilization, W is slightly
larger than Wo. and L is slightly larger than Ly,

[00215] In this embodiment, each sorting passage 121 is provided with a rotation zone for the
stock container 202 to rotate for direction changeover, and as the stock container 202 needs to
be rotated for direction changeover before traveling to the sorting point 122, the rotation zone is
one of comresponding two-dimensional grids 123 forming an entrance passage 1211. In an
embodiment, an enwance grid 1231 of each sorting passage 121 forms the above-mentioned
rotation zone, to ensure the consistency of subsequent two-dimensional grids 123, reduce the
difficulty of planning, and avoid traveling interference between sorting robots 40, In other
embodiments, the above-mentioned rotation zone may also be formed by any one of the
two-dimensional grids 123 forming the entrance passage 1211.

[00216] In this embodiment, to avoid interference with the traveling of sorting robots 40
around the rotation zone at the time of direction changeover of the stock container 202, and to
maintain the planning consistency of the sorting zone 10, the length L3 of the two-dimensional
grid 123 corresponding to the rotation zone in the first direction is consistent with the length L
of a two-dimensional grid 123 corresponding to a non-rotation zone in the first direction, and
the width of the two-dimensional grid 123 corresponding to the rotation zone in the second

direction is greater than a maximum outer diameter of the stock container 202, that is, W3>

JWIIIE

[00217] In this embodiment, 1o ensure the planning consistency of cells of a route, an exit grid
1232 and an entrance grid 1231 have the same size; that is, the stock container 202 may also be
rotated for direction changeover in the exit grid 1232 such that the rotated stock container 202
recovers the original orientation. That is, in this embodiment, the lengths of the

two-dimensional grids 123 in the first direction in each sorting passage 121 are same, but the
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widths of the exit grid 1232 and the entrance grid 1231 in the second direction are greater than
that of other two-dimension grids 123 in the sorting passage 121, 80 as to provide space for the
stock container 202 to rotate for direction changeover, and also to improve the space utilization
of the sorting zone 10.

[00218] This embodiment further provides a sorting method, which can implement
double-sided sorting of a stock container. The sorting method provided in this embodiment is as
follows.

[00219] Step S2010: an order management center receives a pick-up order, analyzes the
position of a target stock container 202 corresponding to order goods in the pick-up order ina
stock container zone 20, and at the same time plans a target sorting station 1 corresponding to
the pick-up order.

[00220] Step S2020: the order management center dispatches a sorting robot 40, and plans a
first traveling route for the sorting robot 40 according to an initial position of the sorting robot
40 and the position of the target stock container 202,

[00221] Step $2030: the sorting robot 40 travels to the bottom of the target stock container 202
according to the first traveling route.

[00222] Step S2040: a lifting mechanism 401 of the sorting robot 40 operates to cause a pallet
to rise and come into contact with the bottom of the stock container 202 until the stock container
202 comes out of contact with the ground,

[00223] Stcp S2050: a control system determines a target sorting passage 121 that the sorting
robot 40 needs to enter according to the congestion of sorting robots 40 in two sorting passages
121 in the target sorting station 1.

[60224] Step S2060: the control system plans a second traveling route for the sorting robot 40
according to the position of an entrance grid of the target sorting passage 121 and the position of
the target stock container 202,

[00225] Step S2(70: the sorting robot 40 travels to the entrance grid 1231 of the target sorting
passage 121 according to the second traveling route, where during this process, the target stock
container 202 does not perform direction changeover movement, and the sorting robot 40 can
perform forward movement, backward movement, self-rotation for direction changeover, or the
like,

[00226] Step S2080: the control system determines whether to perform sorting on two sides or
one side of the target stock container 202 according 1o order information, and if sorting is to be
performed on one side of the target stock container 202 and a sorting face 2021 faces away from

the sorting point 122, executes step S2090, and if sorting is to be performed on one side of the
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target stock container 202 and a sorting face 2021 faces the sorting point 122, executes step
S211¢.

[00227] Step S2090: the pallet of the sorting robot 44 rotates to cause the target stock container
202 to rotate 180 °, and then execute step 52100,

[60228] Step S2100: the sorting robot 40 moves forward along a second direction according to
an entrance passage to a tail end of the entrance passage 1211, self-rotating 90 ° and wraveling
along a direction changeover passage 1213 to the sorting point 122,

[00229] Step S2110: a sorting operator sorts target goods on the target stock container 202.
[00230] Step S2120: after the sorting is completed, the sorting robot 40 seli-rotates 90 ° for
direction changeover and travels along an exit passage 1212 to an exit grid 1232 while carrying
the stock container 202.

[00231] Step S$2130: the control system plans a third traveling route according to the position
of the exit grid 1232 and the position of the target stock container 202 in the stock container
zone 20, and the sorting robot 40 transports the stock container 202 back to the stock container
zone 20 according to the third traveling route.

[00232] Step 52140: the lifting mechanism 401 of the sorting robot 40 operates to cause the
pallet to descend until the target stock container 202 comes into contact with the ground and the
pallet comes out of contact with the bottom of the target stock container 202.

[00233] Step S2150: a driving mechanism 402 of the sorting robot 40 operates such that the
sorting robot 40 moves out of the bottom of the stock container 202 and becomes separated
from the target stock container 202.

[00234] In this embodiment, for a stock container 202 to be sorted on one side, if the stock
container 202 has been rotated for direction changeover at the entrance grid 1231, the stock
container 202 may be rotated for direction changeover at the exit grid 1232 such that the
orientation of the stock container 202 is restored to the original position, or direction
changeover may alternatively be not performed. and in this case, the orientation of the stock
container 202 needs to be updated in the control system.

[00235] For a stock container 202 to be sorted on two sides, in this embodiment, after sorting is
carried out once, it enters the exit grid 1232 and is rotated for direction changeover, and then
sorting is performed on the other sorting face 2021, In other embodiments, it is also possible
that after sorting is carried out once, it enters the entrance grid 1231 in the sorting passage 121
again, and then is rotated for direction changeover.

[00236] In this embodiment, providing the rotation zone is beneficial to implementing the

double-sided sorting work of the stock container 202, reducing space occupation of a separate
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rotation zone, and improving structural compactness and the space utilization of the sorting
zone.

[00237] This embodiment further provides a warechouse logistics system, which includes the
above-mentioned stock sorting system.

[00238] Fig. 18 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application. As shown in Fig. 18, this embodiment provides a stock
sorting system, which is mainly used to implement “goods-to-person” sorting of order goods,
and may also achieve conventional warchousing and logistics operations such as goods loading
and stock check. In this embodiment, the stock sorting system includes a stock container zone
20, a comumon passage 30, a sorting zone 10, and sorting robots 40, where the arrangements of
the stock container zone 20, the commeon passage 30, the sorting zone 0. and the sorting robots
40 are substantially same as in Embodiment I, with the only difference in the configuration of
the stock container 202 in the stock container zone 20 and the configuration of the
two-dimensional grid 123. Same structures as in Embodiment | will not be repeated in this
embodiment.

[00239] In this embodiment, when the stock container 202 is in the stock container zone 20, a
sorting face 2021 of the stock container 202 faces a longitudinal passage 203 or faces away
from the longitudinal passage 203. In this case, as the sorting face 2021 of the stock container
202 does not face the sorting zone 10, no matter which sorting face 2021 the target goods are
located in, the stock container 202 necds to be rotated such that the sorting face 2021 faces the
sorting work zone 11. Furthermore, if double-sided sorting of the stock container 202 is required,
after sorting is performed on one side, the stock container 202 needs direction changeover, and
then sorting is carried out on the other side of the stock container 202.

[00240] In this embodiment, when the stock container 202 is stored in the stock container zone
20, the length of the stock container 202 in the first direction is Lo, and the width of the stock
container 202 in the second direction is Wo. To ensure that normal movement of the sorting
robot 40 carrying the stock container 202 in the stock container zone 20, the width L2 of the
transverse passage 204 is greater than Lo, and the width W; of the longitudinal passage 203 is
grcater than Wo. To cnsurc rotation of the stock container 202 in the rotation zone, the length La

of the two-dimensional grid 123 corresponding to the rotation zone in the first direction is

frsr @ &
greater than Wo, and its width W5 in the second direction is greater than ¥V We" + LY. The
length L of a two-dimensional grid 123 except for the rotation zone in each sorting passage 121

in the first direction is greater than Wo, and its width W) in the second direction is greater than
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Ly, and to improve the space utilization, Wy is slightly larger than Lo, and Ly is slightly Jarger
than W.

[00241] This embodiment further provides a sorting method, which is applied to the
above-mentioned stock sorting system. The sorting method provided in this embodiment
includes the following steps.

[00242] Step S3010: an order management center receives a pick-up order, analyzes the
position of a target stock container 202 corresponding to order goods in the pick-up order in a
stock container zone 20, and at the same time plans a target sorting station 1 corresponding to
the pick-up order.

[00243] Step S3020: the order management center dispatches a sorting robot 40, and plans a
first traveling route for the sorting robot 40 according to an initial position of the sorting robot
40 and the position of the target stock container 202.

[00244] Step S3030: the sorting robot 40 travels 1o the bottom of the target stock container 202
according to the first traveling route.

[00245] Step S3040: a lifting mechanism 401 of the sorting robot 40 operates to cause a pallet
to rise and come into contact with the bottom of the stock container 202 until the targer stock
container 202 comes out of contact with the ground.

[00246] Step S3050: a control system determines a target sorting passage 121 that the sorting
robot 40 needs to enter according to the congestion of sorting robots 40 in two sorfing passages
121 in the target sorting station 1.

[00247] Step S3060: the control system planning a second traveling route for the sorting robot
40 according to the position of an entrance grid of the target sorting passage 121 and the
position of the target stock container 202.

[00248] Step S3070: the sorting robot 40 travels to the entrance grid 1232 of the target sorting
passage 121 according to the second traveling route, where during this process, the stock
container 202 does not perform direction changeover movement, and the sorting robot 40 can
perform forward movement, backward movement, self-rotation for direction changeover, or the
like.

[00249] Step S3080: the control system determines a rotation angle of the stock container 202
according 1o # relationship between the initial orientation of a sorting face 2021 corresponding
to target goods on the target stock container 202 and a work face of a sorting point 122,

[00250] Step S3090: the pallet of the sorting robot 40 rotates to cause the stock container 202
to rotate a preset angle.

[00251] In this embodiment, the sorting robot 46 causes the stock container 202 to change
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direction at the entrance grid 1231 such that the sorting face 2021 is consistent with the work
face of the sorting point 122. In other embodiments, it is also possible that when the sorting
robot 40 transports the stock container 202 to the common passage 30, the stock container 202
caused to change direction such that one sorting face 2021 of the stock container 202 is
consistent with the work face of the sorting point 122, That 1s, in this embodiment, the first
rotation for direction changeover that results in consistency of one sorting faces 2021 of the
stock container 202 with the work face of the sorting point 122 may occur in the common
passage 30, or may alternatively occur in the entrance grid 1231 of the sorting passage 121,
[00252] Step S3100: the sorting robot 40 moves forward along a second direction according to
an entrance passage to a tail end of the entrance passage, self-rotates 90 © and travels along a
direction changeover passage 1213 to the sorting point 122.

[00253] Step S3110: a sorting operator sorting the target goods on the target stock container
202,

[00254] Step S3120: after the sorting is completed, the sorting robot 40 self-rotates 90 ° for
direction changeover and travels along an exit passage 1212 to an exit grid 1232 while carrying
the stock container 202.

[00255] Step S3130: the control system determines whether the target stock container 202 is fo
be sorted on two sides, and if the target stock container 202 is to be sorted on two sides,
executes step 83140, and if the target stock container 202 is not to be sorted on two sides,
exccutes step 53160.

[00256] Step S3140: the pallet of the sorting robot 40 rotates to cause the target stock container
202 to rotate 180 °.

[60257] Step 53150: the control system determines a target sorting passage 121 that the sorting
robot 40 needs to enter again according to the congestion of sorting robots 40 in the two sorting
passages 121 in the target sorting station 1, and the sorting robot enters the entrance grid 1231
of the target sorting passage 121 from the exit grid 1232 where it is located, passes the entrance
passage 1212 and enters the sorting point 122 for sorting, and after the sorting is completed, the
sorting robot passes the exit passage 1212 and moves into the exit grid 1232 of the target sorting
passage 121.

[00258] Step 83160: the pallet of the sorting robot 40 rotates 1o cause the stock container 202
to rotate a preset angle such that the stock container 202 is restored to the original orientation.
[00259] In this embodiment, the stock container 202 is restored to the original orientation at the
exit grid 1232 of the sorting passage 121. In other embodiments, it is also possible that the

sorting robot 40} carrying the stock container 202 moves out of the sorting station 1 and enters
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the common passage 30, and then causes the stock container 202 to roiate to the initial
orientation.

[00260] Step S3170: the control system plans a third traveling route according to the position
of the exit grid 1232 and the position of the target stock container 202 in the stock container
zone 20, and the sorting robot 40 transports the stock container 202 back to the stock container
zone 20 according to the third traveling route.

[00261] Step S3180: the lifting mechanism 401 of the sorting robot 40 operates to cause the
pallet to descend until the target stock container 202 comes into contact with the ground and the
pallet comes out of contact with the botiom of the stock container 202.

[00262] Step 53190: a driving mechanism 402 of the sorting robot 40 operates such that the
sorting robot 40 moves out of the bottom of the stock container 202 and becomes separated
from the target stock container 202,

[00263] For a stock container 202 to be sorted on two sides, in this embodiment, after sorting is
carried out once, it enters the exit grid 1232 and is rotated for direction changeover, and then
sorting is performed on the other sorting face 2021. In other embodiments, it is also possible
that after sorting is carried out once, it enters the entrance grid in the sorting passage 121 again,
and then 1s rotated for direction changeover.

[00264] In this embodiment, providing the rotation zone is beneficial to implementing the
double-sided sorting work of the stock container 202, reducing space occupation of a separate
rotation zone, and improving structural compactness and the spacc utilization of the sorting
zone.

[00265] This embodiment further provides a warehousing and logistics system, which includes
the above-mentioned stock sorting system.

[00266] Fig. 19 is a schematic structural diagram of a stock sorting system provided in an
embodiment of the present application, and Fig. 20 is a schematic structural diagram of a soriing
station and a stock container provided in an embodiment of the present application. As shown in
Figs. 19 and 20, this embodiment provides a stock sorting system, which is mainly used to
implement “goods-to-person” sorting of order goods, and may also achieve conventional
warchousing and logistics operations such as goods loading and stock check. In this
embaodiment, the stock sorting system includes a stock container zone 20, a common passage 30,
a sorting zone 10, and sorting robots 40, where the arrangements of the stock container zone 20,
the common passage 30, the sorting zone [0, and the sorting robots 40 are substantially same as
in the Embodiment I, with the only difference in the configuration of the sorting zone 10). Same

structures as in the Embodiment I will not be repeated in this embodiment.
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[00267] In this embodiment, the stock container 202 has two sorting [aces 2021 opposite 10
each other, where one of the two sorting faces 2021 faces a longitudinal passage 203, and the
other faces away from the longitudinal passage 203 adjacent thereto. Each partition layer 2022
of the stock container 202 can be provided with one or a plurality of storage containers 50 side
by side along the second direction.

[00268] In this embodiment, each sorting station | includes two sorting points 122 and two
sorting passages 121, where each sorting passage 122 forms a U shape, and both an entrance
and an exit of the sorting passage 122 face the stock container zone 20. The two sorting
passages are spaced apart from each other, and a sorting work zone 11 for a sorting operator 10
move is formed between the two sorting passages. The sorting point 122 is located on a side of
the U shape of the sorting passage 121, and the sorting point 122 faces the sorting work zone 11.
[00269] In this configuration, as the sorting point 122 is located on a side of the sorting work
zone 11, when the sorting robot 40 transports the stock container 202 from the stock container
zone 20 to the sorting point 122, rotation of the stock container 202 may be not needed to enable
a sorting face 2021 of the stock container 202 to face the sorting work zone 11, thus improving
the sorting efficiency and avoiding an increase in space caused by providing an additional
rotation zone. Furthermore, the sorting points 122 and the sorting passages 21 are provided on
two sides of the sorting work zone 11, so that the same sorting operator can be responsible for
the sorting on the two sorting points 122, and afier the sorting of a stock container 202 on one
sorting point 122 is completed and the sorting robot entered from the sorting passage 121 has
not conveyed a stock container 202 to the sorting point 122, the sorting operator can perform
sorting on a stock container 202 waiting for sorting on the other sorting point 122, thereby
reducing the idle waiting time of the sorting operator, and improving the sorting efficiency.
[00270] In an embodiment, in the two sorting passages 121, one sorting passage 121 is
arranged clockwise, and the other sorting passage 121 is arranged counterclockwise. That is,
both entrance passages 1211 of the two sorting passages 121 are located on a side of the sorting
passage 121 adjacent to the sorting work zone 11, or both exit passages 1212 of the two sorting
passages 121 are located on a side of the sorting passage 121 adjacent to the sorting work zone
11. In this configuration, if the sorting robot 40 transports the stock container 202 to the sorting
points 122 of different sorting passages 121, the sorting face 2021 facing the sorting work zone
11 is different in each case. That is, according to the orientation of the sorting face 2021
corresponding to the target goods on the stock container 202, one of the two sorting passages
121 can be selected to enter the sorting station 1, so that when the stock container 202 is located

at the sorting point 122, the sorting face 2021 where the target goods is located faces directly
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toward the sorting work zone 11, 1o facilitate sorting by the sorting person. This is beneficial for
sorting of a stock container 202 to be sorted on both sides, avoiding rotation for direction
changeover of the stock container 202 during the process of transporting by the sorting robot 40,
and improving the sorting efficiency.

[60271] In this embodiment, on a side of the sorting work zone 11 facing the stock container
zone 20, the sorting station | is provided with a communication passage 124 that communicates
the two sorting passages 121, and the communication passage 124 is formed by two logically
divided two-dimensional grids, and the two two-dimensional grids of the communication
passage and the entrance grids 1231 and the exit grids 1232 are arranged side by side to achieve
communication between the two sorting passages 121, so that the sorting robot 40 does not need
to move out of the sorting station | to achieve movement between the two sorting passages 122
in the same sorting station 1, thereby implementing the double-sided sorting operation of the
stock container 202,

[00272] In an embodiment, each of the entrance passages 1211 of the two sorting passages 121
is located on a side of the sorting passage 121 adjacent to the sorting work zone 11, and two
adjacent sorting passages 121 of two adjacent sorting stations 1 share one exit passage 1212.
This configuration can improve the compactness of the arrangement of the sorting stations 1 in
the sorting zone 10 and save space,

[00273] In an embodiment, each column of two-dimensional grid group includes four
two-dimensional grids 123 to improve the spacc utilization of the sorting zonc 10 and the space
compactness of the stock sorting system. In an embodiment, the third two-dimensional grid 123
along the direction of the entrance passage 1211 forms the sorting point 122. In this
configuration, on the one hand. the first two two-dimensional grids 123 can be used for the
sorting robot 40 to enter the sorting passage 121 and wait in the sorting passage 121, thereby
increasing the number of sorting robots 44} that may wait in the sorting passage 121; on the other
hand, this facilitates providing put walls 112 on two sides of the sorting point 122 along the
second direction, so that the sorting operator can quickly take the target goods on the stock
container 202 in the sorting work and put the goods mto an order box of the put wall 112. In
another embodiment, the sorting point 122 may also be formed by a two-dimensional grid 123
at the tail end of the entrance passage 1211 away from the entrance grid 1231,

[00274] The length of the stock container 202 in the first direction is Lo, and the width of the
stock container 202 in the second direction is Wy. To ensure the transporting of the stock
container 202 in the stock container zone 20, the width L, of the transverse passage 204 is

greater than Lo, and the width W2 of the longitudinal passage 203 is greater than Wy. To ensure
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the traveling of the stock container 202 in the sorting zone 10 and avoid collision during the
traveling of the sorting robot 40, the length Ly of each two-dimensional grid 123 along the first
direction is greater than Ly, and the width W, of each two-dimensional grid 123 in the second
direction is greater than Wo. Furthermore, to improve the space utilization, W is slightly larger
than Wo, and L, 1s shightly larger than La.

[00275] In an embodiment, to improve the planning consistency of the sorting zone 10, each
two-dimensional grid 123 is identical.

[00276] I an embodiment, one put wall 112 is provided in the sorting work zone 11, and the
put wall 112 is located between two sorting points 122, and the put wall 112 is oriented away
from the stock container zone 20. In other implementations, the sorting work zone 11 may be
provided with two put walls 112, and the two put walls 112 are arranged oppositely, and are
respectively located on two sides of the sorting point 122 along the second direction.

[00277] In this embodiment, as a sorting face 2021 of the stock container 202 in the stock
container zone 20 faces toward or away from the longitundinal passage 203, the initial orientation
of the sorting face 2021 of the stock container 202 in the stock container zone 20 is same as the
orientation of the work face of the sorting point 122, That is, during the process of transporting
the stock container 202 by the sorting robot 40, the stock container 202 does not need to change
direction. In other embodiments. the placement position of the stock container 202 in the stock
container zone 20 may be not limited, and before the sorting robot 40 wansports the stock
container 202 to the sorting station 1, it can causc the stock container 202 to be rotated for
direction changeover such that the sorting face 2021 of the stock container 202 is oriented same
as the work face of the sorting point 122.

[00278] This embodiment further provides a sorting method, which is applied to the
above-mentioned stock sorting system, and can implement sorting on itwo sides of the stock
container 2012, The sorting method includes the following steps.

[00279] Step S4010: Tan order management center reccives a sort-up order, analyzes the
position of a target stock container 202 corresponding to order goods in the pick-up order in a
stock container zone 20, and at the same time plans a target sorting station 1 corresponding to
the pick-up order.

[00280] Step $4020: the order management center dispatches a sorting robot 40, and plans a
first traveling route for the sorting robot 40 according 10 an initial position of the soning robot
40 and the position of the target stock container 202,

[00281] Step S4030: the sorting robot 40 travels to the bottom of the target stock container 202

according to the first traveling route.
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[00282] Step $4040: a lifting mechanism 401 of the sorting robot 40 operates (0 cause a pallet
to rise and come into comact with the bottom of the stock container 202 until the target stock
container 202 comes out of contact with the ground.

[00283] Step $S4050: the control system determines whether the target stock container 202 is to
be sorted on two sides, and if the target stock container 202 is to be sorted on two sides,
determines a target sorting passage 121 to enter according to the congestion in the two sorting
passages 121 in the target sorting station 1, and if the target stock container 202 is not to be
sorted on two sides, determines a target sorting passage 121 to enter according to the orientation
of a sorting face 2021 of the target stock container 202.

[00284] Step S4060: the control system plans a second traveling route for the sorting robot 40
according to the position of an entrance grid of the target sorting passage 121 and the position of
the target stock container 202.

[00285] Step 54070: the sorting robot 40 travels to the entrance grid of the target sorting
passage 121 according to the second traveling route, where during this process, the target stock
container 202 does not perform direction changeover movement, and the sorting robot 40 can
perform forward movement, backward movement, self-rotation for direction changeover, or the
like.

[00286] In this embodiment. the initial orientation of the stock container 202 in the stock
container 7one 20) is consistent with the orientation of the work face of one of the sorting points
122, so the stock containcr 202 docs not nced to change direction. In other embodiments, if the
initial orientation of the stock container 202 in the stock container zone 20 is different from the
orientation of the work face of any of the two sorting points 122, the sorting robot 40 can rotate
the stock container 202 for direction changeover before carrying the stock container 202 into the
sorting station 1, such that the sorting face 2021 of the stock container 202 is oriented the same
as the work face of one of the sorting points 122.

[00287] Step S4080: the sorting robot 40 moves forward along a second direction according to
an entrance passage to the sorting point 122.

[00288] Step S4090: a sorting operator sorts the target goods on the target stock container 202.
[00289] Step S4100: after the sorting is completed, the sorting robot 40 travels along a
direction changeover passage 1213 and an exit passage 1212 10 an exit grid 1232,

[060290] Step S4110: the control system determines whether the stock container 202 is to be
sorted on two sides, and if the target stock container 202 is to be sorted on two sides, executes
step $4120, and if the target stock container 202 is not to be sorted on two sides, executes step

54130,
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[00291] Step $4120: the sorting robot 40 enters the other sorting passage 121 through a
communication passage 124, and travels to the corresponding sorting poimt 122 while carrying
the target stock container 202 to be sorted by the sorting operator, and after the sorting is
completed, passes the exit passage 1212 and moves into the exit grid 1232 of the target sorting
passage 121,

[00292] Step S4130: the control system plans a third traveling route according to the position
of the exit grid 1232 and the position of the target stock container 202 in the stock container
zone 20, and the sorting robot 40 transports the target stock container 202 back to the stock
container zone 2(} according to the third traveling route.

[00293] Step S4140: the lifting mechanism 401 of the sorting robot 40 operates to cause the
pallet to descend until the target stock container 202 comes into contact with the ground and the
pallet comes out of contact with the bottom of the target stock container 202.

[00294] Step S4150: a driving mechanism 402 of the sorting robot 40 operates such that the
sorting tobot 40 moves out of the bottom of the target stock container 202 and becomes
scparated from the stock container 202.

[00295] This embodiment further provides a warehousing and logistics system, which includes

the above-mentioned stock sorfing system.
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CLAIMS

1. A shelf management system, comprising:
a mobile robot, configured to transport a shelf;

the shelf, configured to be provided with locations for placing commodities and

be transportabie by the mobile robot;
a shelf zone, configured to store the shelf;

a plurality of stations and a station queuing zone of each of the plurality of stations,
wherein the station is a worker operation position; and the station queuving zone is an
area set near the worker operation position, where the mobile robot transporting the

shelf queues and waits for a worker's operation; and
a server, communicatively connected with the mobile robot and configured to:
estimate whether there is a free space in a station queuing zone of a first station:

select, in response to estimating that there is a free space in the station queuing
zone of the first station, a shelf from shelves that are allocated to the first station and
not transported, and control a mobile robot to transport the selected shelf;

after the mobile robot is butt-jointed with the selected shelf, re-estimate whether
there is a free space in any of station queuing zones of ali stations needing the selected
shelf, wherein the all stations needing the selected shelf comprises the first station;

in response to estimating that there is a free space in any of the station queuing
zones of all the stations, control the mobile robot 1o transport the selected shelf to the
station queuing zone estimated to have a free space, and determine, in a case where the
mobile robot transports the selected shelf and arrives at a preset area around the station
queuing zone estimated to have a free space, whether there is a free space vacated in
the station qucuing zone cstimated to have a free space: and

control, in response to determining that there is a free space vacated m the station
queuing zone estimated o have a free space, the mobile robot 10 enter the station

queuing zone estimated to have a free space.

2. The system according to claim 1, wherein a layout mode of the station queuning

zone comprises one of:

a dual-station symmetrical layout mode, a parallel layout mode, or a mode of
47
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queuing with no specific rotation zone.

3. The system according to claim 2, wherein in a case where the layout mode of
the station queuing zone comprises the dual-station symmetrical layout mode, the
station queuing zone comprises two rotation zones and two queuing passages around
the two rotation zones respectively, the two queuing passages being partially
overlapped o form a passage area between the two rotation zones, each queuing
passage being provided with an entrance position, an operation position, a plurality of
rotation zone entry positions, a plurality of queuing return positions, and an exit
position, wherein the operation position is a position where the mobile robot
transporting the shelf waits for the worker’s operation; the rotation zone entry position
is a position allowing the mobile robot to enter the rotation zone from the queuing
passage; the queuing return position is a position allowing the mobile robot to enter the
queuing passage from the rotation zone; the entrance position is set in the passage area,
the two qucuing passages sharing onc cntrance position; and the rotation zonc cntry
positions, the queuing return positions and the exit positions on the two gueuing

passages are symnetrically arranged on two sides of the passage arca.

4, The system according to claim 2, wherein in a case where the layout mode of
the station queuing zone comprises the parallel layout mode, the station queuing zone
comprises two rotation zones and two queuing passages around the two rotation zones
respectively, cach queuing passage being provided with an cofrance position, an
operation position, a plurality of rotation zone entry positions, a plurality of queuing
return positions, and an exit position, the two queuing passages being arranged in
parallel, wherein the operation position is a posiion where the mobile robot
transporting the shelf waits for the worker”s operation; the rotation zone entry position
is a position allowing the mobile robot to enter the rotation zone from the queuing
passage; and the gueuing return position is a position allowing the mobile robot to enter

the queuing passage from the rotation zone.

5. The system according to claim 2, wherein in a case where the layout mode of
the station queuing zone comprises a mode of queuing with no specific rotation zone,
the station queuing Zone comprises a queuning passage, and the queuning passage is used
48 a rotation zone, the queuing passage being provided with an operation position, an
exit position, and a plurality of entrance positions, the plurality of entrance positions

being located between the operation position and the exit position.
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6. The system according to any one of claims 1-5, wherein

a plurality of directions are set for the exit position, and in a case where the mobile
robot needs to perform shelf rotation again after the operation is completed, the mobile
robot is allowed to enter the station queung zone again from the exit posiiton, or leave
the station queuing zone from the exit position and return to the station gueuing zone

via an external route,

7. The system according to claiin 1, wherein in a case where a layout mode of the
station queuing zone comprises a multi-operation point layout mode, the station
queuing zone comprises a plurality of operation positions, the plurality of operation
positions being arranged in a line, and each operation position being used as an entrance
position and an exit position, and the operation position being a position where the

mobile robot transporting the shelf waits for the worker’s operation,
8. The system according to claim 2, wherein

the mobile robot is a wheel-driven trolley and is provided with a jacking

mechanism, the jacking mechanism being configured to lift the shelf.
9, The system according {0 claim 8, wherein

the jacking mechanism and a trolley body move independently to achieve that the
trolley body does not move, while the jacking mechanism performs descending and
jacking operations; the trolley body does not move, while the jacking mechanism
rotates: the trolley body and the jacking mechanism are locked up and rotate at a same
speed: or the wolley body and the jacking mechanism rotate at different speeds at the

same time.
10. The system according to claim 1, wherein the server is further configured to:

in response to estimating that there is no free space in any of the station queuing

zones of all the stations, control the mobile robot to queue and wait in situ.

11. The system according to claim 1 or 10, wherein the server is further configured
to:

in response to there being no free space vacated in the station queuing zone
estimated to have a free space, control the mobile robot to queue and wait at a position,
with a quantity of mobile robots less than a sel quantity within a set range around the
mobile robot, that does not obstruct routes of other mobile robots, or control the mobile

robot to transport the selected shelf to another station needing the selected shelf.
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12. The system according to any one of claims 1, 13, or 11, wherein the server is

further configured to:

after controlling the mobile robot to enter the station queuing zone estimated to
have a free space, determine in real time whether there is a free space vacated ahead of
the mobile robot, and in response to determining that there is a free space vacated ahead
of the mobile robot, control the mobile robot to move toward the free space ahead, or
in response to there being no free space vacated ahead of the mobile robot, control the

mobhile robot to queue and wait in situ.

13. The system according to any one of claims 1, 10, 11, or 12, wherein the server

is further configured to:

in response to a number of mobile robots that are currently transporting shelves
for a station being smaller than a size of a station queuning zone of the station, determine

that the station queuing zone of the station has a free space; or

in response to a number of mobile robots that are currently transporting shelves
for a station being greater than or equal to a size of a station queuing zone of the station,
calculate time for vacating a free space in the station queuing zone of the station, and
in response to the time being less than time for a newly allocated mobile robot 10 arrive
at the station queuing zone of the station, determine that the station queuing zone of the

station has a free space.

14. The system according to any one of claims 1, 10, 11, or 12, wherein the server

is further configured to:

control the mobile robot to perform real-time detection on a surrounding
environmeni of the selected shelf within a traveling route of the mobile robot

transporting the sclected shelf; and

in response to detecting the surounding environment of the selected shelf meeting
a rotation condition, control the mobile robot to perform a rotation operation on the
selected shelf.

15. The system according to claim 14, wherein the server is further configured to:

in response to detecting the surrounding environment of the selected shelf meeting
the rotation condition, control the mobile robot to rotate the selected shelf in at least

one of following three manners:

performing rotation in a transporting route, performing rotation in a rotation zone
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of the station corresponding to the station quening zone estimated to have a free space,
or performing rotation in situ at an operation position of the station queuing zone

estimated to have a free space.
16. The system according to claim 135, wherem the server 15 further configured to:

within the traveling route of the mobile robot transporting the sclected shelf,
control the mobile robot to detect whether a cell within a preset range around a route
point ahead is occupied, and in response to the cell within the preset range around the
route point ahead being applied for successfully, use the route point ahead as a rotation

point; and

in a case where the mobile robot arrives at the set rotation point, occupy the cell
within the preset range around the route point ahead as the rotation zone, and in
response to the cell within the preset range around the route point ahead being not

occupied successfully, control the mobile robot to continue walking.
17. The system according to claim 15, wherein the server is further configured to:

before the mobile robot arrives at the operation position of the station gueuing
zone estimated to have a free space, 1f the mobile robot does not rotate the selected shelf
in the raveling route for transporting the selected shelf, control the mobile robot to
enter the rotation zone of the station corresponding to the station queuing zone

estimated fo have a free space to rotate the selected shelf.
18. The system according to claim 17, wherein the server is further configured to:

in a case where the selected shelf that has been rotated still needs to be rotated,
determine whether a cell within a preset range around the mobile robot in-situ being
possible to be occupted, and in response to the cell within the preset range around the
mobile robot in-situ being possible to be occupied, occupy the corresponding cell as the
rotation zone, and in response to the cell within the preset range around the mobile
robot in-situ being not possible to be occupied, control the mobile robot to enter the
station queuing zone estimated to have a free space again and continue 1o queue and

enter the rotation zone of the corresponding station,

19. The system according to any one of claims 15-18, wherein the mobile robot

rotatcs the sclected shelf by using a straightline and polyline path.
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