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SORTING PLATFORM, SYSTEM AND METHOD, AND DATA PROCESSING FOR 

SORTING SYSTEM 

 

[0001] This application claims priority to a Chinese patent application No. 201710919999.3 

entitled "Parcel sorting platform, system and method" filed with the Patent Office of the 5 

People's Republic of China on September 30, 2017 and a Chinese patent application No. 

201710927640.0 entitled "Item sorting system data processing method and device and 

electronic equipment" filed with the Patent Office of the People's Republic of China on 

September 30, 2017, applications of which are incorporated herein by reference in their 

entireties. 10 

 

TECHNICAL FIELD 

[0002] The present application relates to the field of parcel sorting techniques and, in 

particular, to a parcel sorting platform, system and method, and data processing for an item 

sorting system. 15 

 

BACKGROUND 

[0003] The parcel sorting robot system is a logistics sorting system created according to 

national conditions and geographical factors of our country and in overall consideration of a 

balance between labor costs in labor-intensive industries and costs of precise and complex 20 

automation equipment in our country. With the instant response feature of robots and the 

flexibility of the distributed system, the parcel sorting robot system can significantly reduce 

the overall costs of parcel sorting. 

 

SUMMARY 25 

[0004] In view of this, a parcel sorting platform, system and method are provided in 

embodiments of the present application to improve the sorting efficiency and reduce the 

sorting costs by changing the structure of the sorting platform.  

[0005] In a first aspect of the present application, a parcel sorting platform is provided. The 

sorting platform includes a body having a first main surface and a second main surface 30 
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backing onto the first main surface; a cargo-stacking region disposed in a middle of the first 

main surface; and a delivery region disposed along an edge of the body. A conveying device 

receives cargo in the cargo-stacking region and moves along the first main surface of the 

body to the delivery region so that the conveying device delivers a parcel in the delivery 

region.  5 

[0006] In one embodiment, the delivery region includes an opening penetrating the first main 

surface and the second main surface so that the conveying device delivers the parcel 

through the opening to a container disposed on the second main surface of the sorting 

platform.  

[0007] In one embodiment, the edge of the body includes a first portion. The first portion 10 

includes a structure recessed towards a middle of the body.  

[0008] In one embodiment, the edge of the body has serrated structures recessed towards the 

middle of the body.  

[0009] In one embodiment, the parcel sorting platform further includes a plurality of slideways 

disposed along the edge of the body and sloping from the second main surface of the body 15 

towards a direction away from the first main surface.  

[0010] In one embodiment, the edge of the body has serrated structures recessed towards the 

middle of the body.  

[0011] In a second aspect of the present application, a sorting system is provided. The sorting 

system includes a sorting platform; a supply device disposed in a middle of the sorting 20 

platform; and a conveying device for conveying and delivering a parcel. The sorting 

platform includes a delivery region located at an edge of the sorting platform. The 

conveying device receives the parcel from the supply device, moves along a surface of the 

sorting platform to the delivery region, and delivers the parcel in the delivery region.  

[0012] In one embodiment, the delivery region includes a plurality of openings penetrating the 25 

sorting platform, and the sorting system further includes a plurality of sorting containers 

disposed in one-to-one correspondence with the plurality of openings so that the conveying 

device delivers parcels through the plurality of openings to the plurality of sorting 

containers.  

[0013] In one embodiment, the edge of the sorting platform has serrated structures recessed 30 
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towards the middle of the sorting platform.  

[0014] In one embodiment, the sorting system further includes a plurality of slideways 

disposed along the edge of the sorting platform.  

[0015] In one embodiment, the edge of the sorting platform has serrated structures recessed 

towards the middle of the sorting platform.  5 

[0016] In one embodiment, the sorting system further includes a plurality of sorting containers 

disposed along the edge of the sorting platform and on a side of the sorting platform facing 

away from the supply device.  

[0017] In one embodiment, the edge of the sorting platform has serrated structures recessed 

towards a middle of a body.  10 

[0018] In a third aspect of the present application, a parcel sorting method is provided. The 

parcel sorting method includes operating a parcel to enter a supply device disposed in a 

middle of a sorting platform; receiving, by a conveying device, the parcel from the supply 

device and moving along the sorting platform to a delivery region located at an edge of the 

sorting platform; and delivering, by the conveying device, the parcel to a sorting container 15 

in the delivery region.  

[0019] In one embodiment, the delivery region includes a plurality of openings penetrating 

two sides of the sorting platform, and delivering, by the conveying device, the parcel to the 

sorting container in the delivery region includes delivering, by the conveying device, 

parcels through the plurality of openings to corresponding sorting containers.  20 

[0020] In one embodiment, a plurality of slideways are disposed along the edge of the sorting 

platform, the plurality of slideways are disposed on a side of the sorting platform facing 

away from the supply device and extend obliquely away from the sorting platform, and 

delivering, by the conveying device, the parcel to the sorting container in the delivery 

region includes delivering, by the conveying device, parcels to the plurality of slideways so 25 

that the parcels are delivered along the plurality of slideways to corresponding sorting 

containers.  

[0021] In the preceding embodiments, the edge of the sorting platform has serrated structures 

recessed towards the middle of the sorting platform.  

[0022] The parcel sorting platform, system and method provided in embodiments of the 30 
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present application improve the sorting efficiency and reduce the sorting costs by changing 

the parcel delivery position.  

[0023] In a fourth aspect, a data processing method for an item sorting system is provided in 

an embodiment of the present application. The method includes acquiring a quantity and 

route data of to-be-sorted items at a supply end disposed in a middle of the item sorting 5 

system within a preset period of time; selecting temporary item storage containers matching 

the quantity of the to-be-sorted items; and dividing, according to the route data of the 

to-be-sorted items, the temporary item storage containers into a first temporary item storage 

container region having a first route and a second temporary item storage container region 

having a second route.  10 

[0024] According to an implementation mode of this embodiment of the present application, 

the first temporary item storage container region and the second temporary item storage 

container region form a ring-shaped region, and the ring-shaped region is located outside 

the item sorting system.  

[0025] According to an implementation mode of this embodiment of the present application, 15 

the method further includes dividing, according to the route data of the to-be-sorted items, 

the temporary item storage containers into a third temporary item storage container region 

having a third route.  

[0026] According to an implementation mode of this embodiment of the present application, 

the method further includes acquiring other route data excluding the first route and the 20 

second route; and creating, among the temporary item storage containers, a first reuse 

region corresponding to the other route data.  

[0027] According to an implementation mode of this embodiment of the present application, 

the method further includes acquiring other route data excluding the first route, the second 

route and the third route; and creating, among the temporary item storage containers, a 25 

second reuse region corresponding to the other route data.  

[0028] According to an implementation mode of this embodiment of the present application, 

the method further includes acquiring other route data excluding the first route and the 

second route; determining whether a route of the other route data exceeds a preset threshold; 

and if yes, configuring the first temporary item storage container region and the second 30 
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temporary item storage container region to be in a folded shape.  

[0029] According to an implementation mode of this embodiment of the present application, 

the folded shape is any one of a serrated shape, a triangular shape or a wave shape.  

[0030] In a fifth aspect, a data processing method for an item sorting system is provided in an 

embodiment of the present application. The method includes acquiring a quantity and route 5 

data of to-be-sorted items at a supply end disposed in a middle of the item sorting system 

within a preset period of time; selecting temporary item storage containers matching the 

quantity of the to-be-sorted items; calculating a round-trip conveying distance of each of 

the to-be-sorted items and a delivery selection probability of any route; and setting routes of 

the temporary item storage containers according to the round-trip conveying distance and 10 

the delivery selection probability.  

[0031] According to an implementation mode of this embodiment of the present application, 

calculating the round-trip conveying distance of the each of the to-be-sorted items and the 

delivery selection probability of any route includes for N routes and M temporary item 

storage containers, calculating one round-trip delivery route distance Si corresponding to an 15 

ith temporary parcel storage container and a probability Pj that an jth route is selected in 

each delivery.  

[0032] Setting routes of the temporary item storage containers according to the round-trip 

conveying distance and the delivery selection probability includes: in a mapping jif :  

between the jth route and the ith temporary item storage container, solving the mapping 20 

according to the following optimization: 
 




N

i
ii

jif
opt PSEjif

1:

minarg:
 so that an 

optimal mapping between the routes and temporary item storage containers satisfies that an 

expected sum of delivery probabilities of all routes multiplied by delivery route losses of 

corresponding temporary item storage containers is the minimum. 

[0033] In a sixth aspect, a data processing apparatus for an item sorting system is provided in 25 

an embodiment of the present application. The apparatus includes a first acquisition module, 

a first selection module and a first division module. 

[0034] The first acquisition module is configured to acquire a quantity and route data of 

to-be-sorted items at a supply end disposed in a middle of the item sorting system within a 
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preset period of time. 

[0035] The first selection module is configured to select temporary item storage containers 

matching the quantity of the to-be-sorted items. 

[0036] The first division module is configured to divide, according to the route data of the 

to-be-sorted items, the temporary item storage containers into a first temporary item storage 5 

container region having a first route and a second temporary item storage container region 

having a second route.  

[0037] According to an implementation mode of this embodiment of the present application, 

the first temporary item storage container region and the second temporary item storage 

container region form a ring-shaped region, and the ring-shaped region is located outside 10 

the item sorting system.  

[0038] According to an implementation mode of this embodiment of the present application, 

the apparatus further includes a second division module for dividing. 

[0039] The second division module is configured to divide, according to the route data of the 

to-be-sorted items, the temporary item storage containers into a third temporary item 15 

storage container region having a third route.  

[0040] According to an implementation mode of this embodiment of the present application, 

the apparatus further includes a second acquisition module and a first creation module. 

[0041] The second acquisition module is configured to acquire other route data excluding the 

first route and the second route. 20 

[0042] The first creation module is configured to create, among the temporary item storage 

containers, a first reuse region corresponding to the other route data.  

[0043] According to an implementation mode of this embodiment of the present application, 

the apparatus further includes a third acquisition module and a second creation module. 

[0044] The third acquisition module is configured to acquire other route data excluding the 25 

first route, the second route and the third route. 

[0045] The second creation module is configured to create, among the temporary item storage 

containers, a second reuse region corresponding to the other route data.  

[0046] According to an implementation mode of this embodiment of the present application, 

the apparatus further includes a fourth acquisition module, a determination module and a 30 
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configuration module. 

[0047] The fourth acquisition module is configured to acquire other route data excluding the 

first route and the second route. 

[0048] The determination module is configured to determine whether a route of the other route 

data exceeds a preset threshold. 5 

[0049] The configuration module is configured to configure the first temporary item storage 

container region and the second temporary item storage container region to be in a folded 

shape when the route of the other route data exceeds the preset threshold.  

[0050] According to an implementation mode of this embodiment of the present application, 

the folded shape is any one of a serrated shape, a triangular shape or a wave shape.  10 

[0051] In a seventh aspect, a data processing apparatus for an item sorting system is provided 

in an embodiment of the present application. The apparatus includes a fifth acquisition 

module, a second selection module, a calculation module and an execution module. 

[0052] The fifth acquisition module is configured to acquire a quantity and route data of 

to-be-sorted items at a supply end disposed in a middle of the item sorting system within a 15 

preset period of time. 

[0053] The second selection module is configured to select temporary item storage containers 

matching the quantity of the to-be-sorted items. 

[0054] The calculation module is configured to calculate a round-trip conveying distance of 

each of the to-be-sorted items and a delivery selection probability of any route. 20 

[0055] The execution module is configured to set routes of the temporary item storage 

containers according to the round-trip conveying distance and the delivery selection 

probability.  

[0056] According to an implementation mode of this embodiment of the present application, 

the calculation module is further configured to, for N routes and M temporary item storage 25 

containers, calculate one round-trip delivery route distance Si corresponding to an ith 

temporary parcel storage container and a probability Pj that an jth route is selected in each 

delivery. 

[0057] According to an implementation mode of this embodiment of the present application, 

the execution module is further configured to, in a mapping jif :  between the jth 30 
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route and the ith temporary item storage container, solve the mapping according to the 

following optimization: 
 




N

i
ii

jif
opt PSEjif

1:

minarg:
 so that an optimal mapping 

between the routes and temporary item storage containers satisfies that an expected sum of 

delivery probabilities of all routes multiplied by delivery route losses of corresponding 

temporary item storage containers is the minimum. 5 

[0058] In an eighth aspect, an electronic device is provided in an embodiment of the present 

application. The electronic device includes at least one processor and a memory that is 

communicatively connected to the at least one memory.  

[0059] The memory stores instructions executable by the at least one processor. The at least 

one processor executes the instructions to execute the data processing method according to 10 

the preceding fourth aspect or any implementation mode of the preceding fourth aspect.  

[0060] In a ninth aspect, a non-transitory computer-readable storage medium is provided in an 

embodiment of the present application. The non-transitory computer-readable storage 

medium is configured to store computer instructions. The computer instructions are 

configured to operate a computer to execute the data processing method according to the 15 

preceding fourth aspect or any implementation mode of the preceding fourth aspect.  

[0061] In a tenth aspect, an electronic device is provided in an embodiment of the present 

application. The electronic device includes at least one processor and a memory that is 

communicatively connected to the at least one memory.  

[0062] The memory stores instructions executable by the at least one processor. The at least 20 

one processor executes the instructions to execute the data processing method according to 

the preceding fifth aspect or any implementation mode of the preceding fifth aspect.  

[0063] In a eleventh aspect, a non-transitory computer-readable storage medium is provided in 

an embodiment of the present application. The non-transitory computer-readable storage 

medium is configured to store computer instructions. The computer instructions are 25 

configured to operate a computer to execute the data processing method according to the 

preceding fifth aspect or any implementation mode of the preceding fifth aspect.  

[0064] In a twelfth aspect, a computer program product is provided in an embodiment of the 

present application. The computer program product includes a computer program stored on 
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a non-transient computer-readable storage medium. The computer program includes 

program instructions that, when executed by a computer, enable the computer to execute the 

data processing method according to the preceding fourth aspect or any implementation 

mode of the preceding fourth aspect.  

[0065] In a thirteenth aspect, a computer program product is provided in an embodiment of the 5 

present application. The computer program product includes a computer program stored on 

a non-transient computer-readable storage medium. The computer program includes 

program instructions that, when executed by a computer, enable the computer to execute the 

data processing method according to the preceding fifth aspect or any implementation mode 

of the preceding fifth aspect.  10 

[0066] A data processing method and apparatus for an item sorting system, and an electronic 

device provided in embodiments of the present application are used to extract data of the 

item sorting system and deploy temporary item storage containers in the item sorting 

system by use of the extracted data so as to make an optimized mapping between routing 

information and the physical positions of the temporary item storage containers and are 15 

used to improve the sorting efficiency through the special arrangement and the optimized 

mapping. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0067] FIG. 1 is a schematic diagram of a sorting platform according to an embodiment of the 20 

present application.  

[0068] FIG. 2 is a schematic diagram of a sorting platform having serrated structures 

according to an embodiment of the present application.  

[0069] FIGS. 3A and 3B are structure diagrams showing sloping slideways according to an 

embodiment of the present application.  25 

[0070] FIG. 4 is a schematic diagram of a sorting system according to an embodiment of the 

present application.  

[0071] FIG. 5 is a schematic diagram of a sorting system of a sorting platform having a 

serrated structure according to an embodiment of the present application.  

[0072] FIGS. 6A and 6B are schematic diagrams of a sorting system having sloping slideways 30 
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according to an embodiment of the present application.  

[0073] FIG. 7 is a schematic diagram of a sorting system in which sorting containers are 

disposed at an edge of a sorting platform according to an embodiment of the present 

application.  

[0074] FIG. 8 is a schematic diagram of a parcel sorting method according to an embodiment 5 

of the present application.  

[0075] FIG. 9 is a flowchart of data processing method for an item sorting system according to 

an embodiment of the present application. 

[0076] FIG. 10 is a flowchart of creating a second reuse region according to an embodiment of 

the present application. 10 

[0077] FIG. 11 is a flowchart of configuring temporary item storage container regions to be in 

a folded shape according to an embodiment of the present application. 

[0078] FIG. 12 is a flowchart of another data processing method for an item sorting system 

according to an embodiment of the present application. 

[0079] FIG. 13 is a structure diagram of an item sorting system according to an embodiment of 15 

the present application. 

[0080] FIGS. 14A to 14B are schematic diagrams of another item sorting system according to 

an embodiment of the present application. 

[0081] FIG. 15 is a structure diagram of another item sorting system according to an 

embodiment of the present application. 20 

[0082] FIG. 16 is a structure diagram of another item sorting system according to an 

embodiment of the present application. 

[0083] FIG. 17 is a structure diagram of a data processing apparatus for an item sorting system 

according to an embodiment of the present application. 

[0084] FIG. 18 is a structure diagram of another data processing apparatus for an item sorting 25 

system according to an embodiment of the present application. 

[0085] FIG. 19 is a structure diagram of an electronic device according to an embodiment of 

the present application. 
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DETAILED DESCRIPTION 

[0086] Solutions in embodiments of the present application will be described clearly and 

completely in connection with the drawings in embodiments of the present application. 

Apparently, the embodiments described below are merely part, not all, of embodiments of 

the present application. Based on the embodiments described herein, other embodiments 5 

obtained by those of ordinary skill in the art on the premise that no creative work is done 

are within the scope of the present application.  

[0087] A parcel conveying system based on a steel platform structure is a special form of the 

parcel conveying system. The parcel conveying system based on a steel platform structure 

is characterized in that the steel structure platform is disposed in a sorting warehouse, and 10 

parcels are conveyed by a conveying line onto the steel platform, manually removed from 

the conveying line and placed on a robot, and finally delivered by the robot to a particular 

position under the steel platform via a bucket well so that the parcels are sorted.  

[0088] In a conventional sorting system based on a steel platform structure, bucket wells are 

evenly distributed in the field and a space is reserved between each two buckets. The 15 

reserved space has the following function: On the steel platform, robots can travel in the 

space between each two buckets. Under the steel platform, a packing table is disposed 

under each bucket to ensure a large space for the packing table. Otherwise, if the buckets 

are close to each other, the region of the packing table will be greatly compressed.  

[0089] However, the buckets disposed in a separated manner are marked as obstacles by a 20 

robot in the field. Excessive obstacles affect the route planning of the robot, reduce the use 

efficiency of part of the field and finally affect the sorting efficiency.  

[0090] The following describes the reasons why the bucket wells distributed in a separated 

manner on the steel platform and spaced from each other reduce the sorting efficiency. 

[0091] (1) While running, the robot system divides the field into, for example, square cells to 25 

create a grid coordinate system composed of square cells in the field. After receiving a 

motion task, a robot learns of the starting point and the ending point and travels in the grid 

according to the route planned by the system. In general, a route planned by the system may 

be a route formed by connection of a number of cells. For example, a robot, starting from 

any cell, can only reach four adjacent cells and cannot directly reach its four diagonal cells.  30 
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[0092] (2) When a robot is about to travel at a turn of a planned route, the robot needs to 

decelerate, stop, then rotate in situ, and finally accelerate and leave the turn. In this process, 

if a second robot is expected to pass this turn after the preceding robot, the second robot has 

to stop and wait. Thus, as the number of turns planned by the system increases, the average 

running speed of the robot decreases due to multiple accelerations and decelerations. 5 

Furthermore, deceleration of one robot may have a chain effect, which in turn causes chain 

deceleration of other robots.  

[0093] (3) When obstacles are present in the field, a route planned for a robot by the system 

may have more turns such that the robot can reach the destination. Thus, the obstacles 

reduce the average running speed of all robots and thereby affect the sorting efficiency.  10 

[0094] (4) The probability that a robot travels in gradually decreases with the distance in the 

direction in which cells located at the same longitude or latitude as an obstacle face towards 

the obstacle compared with the direction in which these cells back onto the obstacle. Thus, 

the probability that these cells are used is also reduced. Thus, in the map where obstacles 

exist, each cell has a different probability of being used. The probability of route selection 15 

for the robot is reduced, so the sorting efficiency is reduced.  

[0095] For the preceding reasons, a parcel sorting platform is provided in one aspect of the 

present application. Referring to FIG. 1, the sorting platform 1 includes a body 10 having a 

first main surface 21 and a second main surface 22 backing onto the first main surface 21; a 

supply region 11 disposed in a middle of the first main surface; and a delivery region 3 20 

disposed along an edge of the body 10. A conveying device receives cargo in the supply 

region 11 and moves along the first main surface 21 of the body 10 to the delivery region 3 

so that the conveying device delivers parcels in the delivery region 3. In the present 

application, the delivery region is disposed at the edge of the sorting platform so that 

obstacles on the sorting platform are reduced and the parcel sorting efficiency of the 25 

conveying device.  

[0096] For ease of description, the present application will be described below in conjunction 

with specific sorting robots in place of conveying devices, but it is to be understood by 

those skilled in the art that the conveying devices in the present application are not limited 

to sorting robots and may be other devices that can carry parcels and move.  30 
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[0097] It is to be noted that the sorting platform 1 may be a conventional steel platform 

structure or may be a platform made of other materials. The first main surface and the 

second main surface are the largest two surfaces of the sorting platform 1. A supply region 

11 is disposed on one of the main surface. For example, a supply device may be disposed in 

the supply region 11. In this way, after a parcel is conveyed through a conveyor belt to the 5 

supply device, the operator can pick up the parcel and put the parcel on a sorting robot so 

that the robot can carry the parcel to the delivery region 3. In addition, sorting containers 

may be disposed on the second main surface of the sorting platform so that a sorting robot 

can deliver parcels to these containers.  

[0098] In one embodiment, the delivery region 3 includes an opening penetrating the first 10 

main surface and the second main surface so that the conveying device delivers a parcel 

through the opening to a container disposed on the second main surface of the sorting 

platform. The opening is also commonly referred to as a bucket. The opening has the 

following function: A sorting robot moves on one surface of the sorting platform, and after 

the robot moves to the delivery region, the robot can deliver a parcel to the opening so that 15 

the parcel can fall through the bucket under the action of gravity to a sorting container 

disposed under the sorting platform. It is thus known that the size of an opening should 

allow a parcel to pass through the opening. Preferably, the opening is a circular opening so 

that the parcel can easily pass through the opening and will not be scratched by the opening. 

It is to be noted that the sorting platform is generally spaced apart from the surface where 20 

sorting containers are placed, and the sorting containers are disposed in one-to-one 

correspondence with the openings so that a parcel can fall through an opening under the 

action of gravity to a corresponding sorting container.  

[0099] Referring to FIG. 2, in one embodiment, the edge of the body 10 includes a first 

portion, and the first portion includes a structure 32 recessed towards the middle of the 25 

body 10. That is, the outer edge of the body 10 is not a uniform structure. The outer edge of 

the body 10 may include a structure that is recessed towards the middle of the body 10, that 

is, includes gaps, so that the edge of the body has a larger size. On the one hand, the sorting 

field where the sorting platform is located may have limitations. For example, the position 

corresponding to the edge of the sorting platform may not have enough space. On the other 30 
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hand, when a large number of sorting containers are needed, the length of the edge of the 

sorting platform may not allow placement of too many sorting containers. In this case, 

openings through which parcels are configured to pass through are disposed along the edge 

of the sorting platform. Thus, the length of the edge of the sorting platform is increased to 

increase the number of openings on the sorting platform and allow placement of more 5 

sorting containers.  

[00100] In this embodiment, continuing referring to FIG. 2, for example, the outer edge of the 

sorting platform 1 may have serrated structures 32, thereby further increasing the length of 

the outer edge of the sorting platform 1 and allowing placement of more sorting containers 

correspondingly under the sorting platform 1. Preferably, the recessed portion of the 10 

serrated structure 32 may be an arc-shaped structure (not shown). For example, each side of 

the sorting platform 1 having a rectangular structure (in a top view) on the whole may be an 

arc-shaped structure (not shown) recessed towards the middle of the body 10 so that the 

processing difficulty of the sorting platform is reduced and the mechanical property is 

improved.  15 

[00101] Referring to FIG. 3A, in one embodiment, the parcel sorting platform 1 further includes 

a plurality of slideways 32 disposed along the edge of the body 10 and sloping from the 

second main surface 22 of the body 10 towards a direction away from the first main surface 

21. Under the slideways 32, sorting containers, for example, may be disposed in one-to-one 

correspondence with the slideways 32. That is, a sorting robot delivers, in the delivery 20 

region 3, a parcel from above a slideway 32 (near the sorting platform), and the parcel 

slides along the slideway 32 to a sorting container corresponding to the slideway 32. 

Preferably, the barrier structure 33 may be provided on both sides of the slider 32 to prevent 

the parcel from slipping out of the slider. In addition, the inclination angle of a slideway 

may be, for example, in the range of 38−72 degrees to prevent a parcel from being stuck on 25 

the slideway.  

[00102] Similarly, in this embodiment, the edge of the body 10 has serrated structures 31 that 

are recessed towards the middle of the body 10. That is, the length of the edge of the body 

10 is extended so that more sloping slideways 32 are disposed to improve the parcel sorting 

ability.  30 
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[00103] It is to be noted that, in order to prevent parcels from being damaged after the parcels 

fall under the action of gravity, sloping slideways may be disposed at the openings. 

Referring to FIG. 3B, that is, each opening 30 may cooperate with a corresponding sloping 

slideway 32 and each sorting container is disposed under a corresponding sloping slideway 

32 so that a parcel can slide into a sorting container slowly. In contrast to the structure in 5 

which sloping slideways are disposed at the outer edge of the sorting platform 1, the 

structure in which openings 30 are disposed within the outermost edge of the sorting 

platform 1 can prevent a robot from falling off the sorting platform 1 due to a motion error 

after the robot moves to the edge of the sorting platform 1, that is, can ensure safe and 

reliable motion of the sorting robot.  10 

[00104] In another aspect of the present application, a sorting system is provided. Referring to 

FIG. 4, the sorting system includes a sorting platform 1, a supply device 2 disposed in the 

middle of the sorting platform 1, and a sorting robot (not shown) for conveying and 

delivering a parcel. The sorting platform 1 includes a delivery region 3 located at the edge 

of the sorting platform 1. The sorting robot receives the parcel from the supply device 2, 15 

moves along one surface of the sorting platform 1 to the delivery region 3, and delivers the 

parcel in the delivery region 3. In the sorting system, the delivery region 3 is disposed at the 

edge of the sorting platform 1 so that roadblocks on the sorting platform 1 are reduced and 

the motion efficiency of the sorting robot is improved.  

[00105] It is to be noted that the supply device disposed on the sorting platform 1 is usually 20 

connected to a parcel conveyor belt (not shown), and the parcel is conveyed to the supply 

device 2 via the conveyor belt. Thereafter, the parcel is rotated on the supply device 2. The 

worker can place the parcel on the sorting robot so that the sorting robot carries the parcel 

to the delivery region 3. Preferably, the supply device 2 is a ring-shaped rotary belt (as 

shown in the figure) so that the operator can stand in the middle of the ring-shaped rotary 25 

belt to operate the parcel. In this way, the motion region of the sorting robot is separated 

from the motion region of the operator so that the operator and the robot do not run into 

each other during motion.  

[00106] In one embodiment, the delivery region 3 includes a plurality of openings penetrating 

the sorting platform, and the sorting system further includes a plurality of sorting containers 30 



                                                            

 

 16

disposed in one-to-one correspondence with the plurality of openings so that the sorting 

robot delivers parcels through the plurality of openings to the plurality of sorting containers. 

Since the delivery region 3 is located at the edge of the sorting platform, the plurality of 

openings are also disposed in the vicinity of the outer edge of the sorting platform 1 so as 

not to affect the motion of the sorting robot. Likewise, the size of the opening should be 5 

such that the parcel can pass through the opening. Preferably, the opening may be a circular 

opening.  

[00107] Referring to FIG. 5, in one embodiment, the edge of the sorting platform 1 has 

structures recessed towards the middle of the sorting platform 1. That is, the outer edge of 

the sorting platform may be a non-uniform structure. The non-uniform structure may 10 

include a structure 31 that is recessed towards the middle of the sorting platform, that is, 

may include gaps. On the one hand, the sorting field where the sorting platform 1 is located 

may have limitations. For example, the position corresponding to the edge of the sorting 

platform 1 may not have enough space. On the other hand, when a large number of sorting 

containers are needed, the length of the edge of the sorting platform 1 may not allow 15 

placement of too many sorting containers. In this case, openings through which parcels are 

configured to pass through are disposed along the edge of the sorting platform. Thus, the 

length of the edge of the sorting platform 1 is increased to increase the number of openings 

on the sorting platform and allow placement of more sorting containers.  

[00108] In this embodiment, continuing referring to FIG. 5, for example, the outer edge of the 20 

sorting platform 1 may have serrated structures 31, thereby further increasing the length of 

the outer edge of the sorting platform 1 and allowing placement of more sorting containers 

correspondingly under the sorting platform 1. Preferably, the recessed portion of the 

serrated structure 31 may be an arc-shaped structure (not shown). For example, each side of 

the sorting platform 1 having a rectangular structure (in a top view) on the whole may be an 25 

arc-shaped structure recessed towards the middle of the body so that the processing 

difficulty of the sorting platform is reduced and the mechanical property is improved.  

[00109] Referring to FIG. 6A, in one embodiment, the sorting system further includes a 

plurality of slideways 32 disposed along the edge of the sorting platform 1. Under the 

slideways 32, sorting containers, for example, may be disposed in one-to-one 30 
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correspondence with the slideways 32. A sorting robot delivers, in the delivery region, a 

parcel from above a slideway 32, and the parcel slides along the slideway 32 to a sorting 

container corresponding to the slideway 32. Preferably, barrier structures 33 may be 

disposed on both sides of a slideway 32 to prevent a parcel from slipping out of the 

slideway 32. In addition, the inclination angle of a slideway 32 may be, for example, in the 5 

range of 38−72 degrees to prevent a parcel from being stuck on the slideway 32.  

[00110] Similarly, in this embodiment, the edge of the body has serrated structures 31 that are 

recessed towards the middle of the body. That is, the length of the edge of the body is 

extended so that more sloping slideways 32 are disposed to improve the parcel sorting 

ability.  10 

[00111] Referring to FIG. 6B, to prevent parcels from being damaged after the parcels fall 

under the action of gravity, sloping slideways 32 may be disposed at the openings 30.That 

is, each opening 30 may cooperate with a corresponding sloping slideway 32 and each 

sorting container is disposed under a corresponding sloping slideway 32 so that a parcel can 

slide into a sorting container slowly. In this structure, openings 30 are disposed within the 15 

outermost edge of the sorting platform, thereby preventing a robot from falling off the 

sorting platform 1 due to a motion error after the robot moves to the edge of the sorting 

platform 1, that is, ensuring safe and reliable motion of the sorting robot.  

[00112] Referring to FIG. 7, in one embodiment, the sorting system further includes a plurality 

of sorting containers 4 disposed along the edge of the sorting platform 1 and facing away 20 

from the supply device 2. The openings of these sorting containers 4 include at least 

portions located outside the sorting platform 1 so that a sorting robot can deliver parcels 

directly into the sorting container 4 as it moves to the delivery region.  

[00113] In another aspect of the present application, a parcel sorting platform is provided. 

Referring to FIG. 8, the method includes the steps described below. 25 

[00114] In S800, a parcel is taken to a supply device disposed in the middle of a sorting 

platform. For example, the parcel may be conveyed to the supply device via a parcel 

conveyer belt so that the parcel can rotate with the supply device. 

[00115] In S801, a sorting robot receives the parcel from the supply device (for example, the 

operator may pick up the parcel from the supply device and place the parcel on the sorting 30 
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robot) and moves along the sorting platform to a delivery region located at the edge of the 

sorting platform. 

[00116] In S802, the sorting robot delivers, in the delivery region, the parcel to a sorting 

container.  

[00117] In the parcel sorting method according to this embodiment of the present application, 5 

since obstacles to the motion of the sorting robot are reduced, each position between the 

delivery region and the rotation region is selected by the sorting robot at the same 

probability. Thus, the sorting efficiency is increased and the sorting costs are reduced.  

[00118] As previously described, in one embodiment, the delivery region 3 includes a plurality 

of openings 30 penetrating both sides of the sorting platform 1, and the sorting robot 10 

delivers, in the delivery region, the parcel to the sorting container in the following manner: 

The sorting robot delivers the parcel to the corresponding sorting container 4 via an 

opening 30.  

[00119] In one embodiment, a plurality of slideways 32 are disposed along the edge of the 

sorting platform 1. The slideways 32 are dispsoed on the side of the sorting platform 1 15 

away from the supply device 2. The slideways 32 extend obliquely away from the sorting 

platform 1. (For example, the end of each of the slideways facing away from the sorting 

platform may extend outward from the sorting platform. That is, when viewed from right 

above the sorting platform, one end of each of the slideways is outside the sorting platform 

so that it is convenient for the operator to operate sorting containers under the slideways.) 20 

The sorting robot delivers, in the delivery region 3, the parcel to the sorting container 4 in 

the following manner: The sorting robot delivers the parcel to one of the slideways 32 so 

that the parcel can slide along the slideway 32 into the corresponding sorting container 4. 

The slideways disposed along the edge of the sorting platform can prevent parcels from 

being damaged.  25 

[00120] In some embodiments described above, the edge of the sorting platform 1 may be a 

non-uniform structure. For example, the edge may include a structure 31 that is recessed 

towards the middle of the sorting platform 1. For example, the structure 31 may be a 

serrated structure. In this way, more openings or slideways can be disposed at the openings 

to improve the sorting ability of the sorting system.  30 
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[00121] The parcel sorting platform, system and method provided in embodiments of the 

present application improve the sorting efficiency and reduce the sorting costs by changing 

the parcel delivery position.  

[00122] Embodiments of the present application will be described below in detail with 

reference to the accompanying drawings.  5 

[00123] Apparently, the described embodiments are merely part, not all, of embodiments of the 

present application. Based on the embodiments described herein, other embodiments 

obtained by those of ordinary skill in the art on the premise that no creative work is done 

are within the scope of the present application.  

[00124] Referring to FIG. 9, a data processing method for an item sorting system is provided in 10 

an embodiment of the present application. The method includes the steps described below. 

[00125] In S101, the quantity and the route data of to-be-sorted items at a supply end disposed 

in the middle of the item sorting system within a preset period of time is acquired.  

[00126] The item sorting system generally has a control server that can acquire the quantity of 

to-be-sorted items at the supply end within a period of time. On this basis, the control 15 

server can acquire the quantity and the route data of to-be-sorted items at the supply end 

within a preset period of time.  

[00127] In addition to the arrangement of the conventional item sorting system, as a specific 

application scenario, the solution in this embodiment of the present application may be 

applied to a system in which the supply end is located in the middle of the item sorting 20 

system. Referring to FIG. 13, supply ends are located around a ring-shaped conveying line, 

and have different orientations. The to-be-sorted items provided by the supply end may be 

conveyed to a specified temporary item storage container via a device like a logistics robot. 

Temporary item storage containers are located at the periphery of the item sorting system 

and form one or more continuous patterns (straight line, curve, square, rectangle, circle, 25 

ellipse or other shapes).  

[00128] In S102, temporary item storage containers matching the quantity of the to-be-sorted 

items are selected.  

[00129] Temporary item storage containers whose quantity matches the quantity of the 

to-be-sorted items learnt of at the supply end are selected. For example, if the quantity of 30 
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to-be-sorted items at the supply end is 500, and the quantity of items that can be 

accommodated by each temporary item storage container is 10 on average, at least 50 

temporary item storage containers are required. As another example, if the conveying 

destinations of the to-be-sorted items at the supply end are 20 different locations, then at 

least 20 temporary item storage containers are required to accommodate the to-be-sorted 5 

items to be conveyed to different destinations.  

[00130] In S103, the temporary item storage containers are divided, according to the route data 

of the to-be-sorted items, into a first temporary item storage container region having a first 

route and a second temporary item storage container region having a second route.  

[00131] Using a parcel sorting system as an example, as shown in FIG. 13, the middle of the 10 

field is provided with a ring-shaped conveying line, and temporary parcel storage 

containers are placed around the field. Thus, each supply end has a different distance from 

each temporary parcel storage container. The route in which a robot moves from a supply 

end to a temporary parcel storage container is referred to as a "delivery route". The delivery 

distance is the shortest when a robot receives a parcel at the west side of the map and needs 15 

to deliver the parcel to a parcel storage container at the west side of the map. The delivery 

distance is the longest when a robot receives a parcel at the west side of the map but needs 

to deliver the parcel to a parcel storage container at the east side of the map and thus has to 

travel around half of the field before delivering the parcel.  

[00132] Accordingly, the temporary parcel storage containers are divided, in the field, into 20 

multiple logical regions. Each logical region corresponds to a particular supply end. 

Temporary parcel storage containers in each logical region accept only parcels of specified 

several supply ends. One supply end may correspond to multiple logical regions. One 

delivery route is limited within one logical region so that one delivery route does not cross 

multiple logical regions. FIG. 14b illustrates the arrangement of buckets when the sorting 25 

field is divided into two logical regions.  

[00133] As shown in FIG. 14A, in the basic arrangement, multiple temporary parcel storage 

containers are arranged along the extension of the field according to serial numbers. As 

shown in FIG. 14B, after the field is divided into multiple logical regions, each logical 

region has its own corresponding temporary parcel storage containers. The routes 30 
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corresponding to the containers are in a mirroring arrangement in the map and reused 

within multiple logical regions. That is, each logical region covers all the routes. Parcels 

from the supply ends within one logical region are delivered only to containers within 

particular logical regions. Delivery to all routes is completed just in the logical regions. FIG. 

14B illustrates only a case where the field is divided into two logical regions. In this 5 

method, the field may be divided into multiple regions depending on the actual situation. 

Thus, the desired distance of the delivery route will become shorter.  

[00134] Referring to FIG. 10, in addition to steps S101 to S103, the method may further include 

the steps described below. 

[00135] In S201, the temporary item storage containers are divided, according to the route data 10 

of the to-be-sorted items, into a third temporary item storage container region having a third 

route. 

[00136] In S202, other route data excluding the first route, the second route and the third route 

is acquired. 

[00137] In S203, a second reuse region corresponding to the other route data is created among 15 

the temporary item storage containers.  

[00138] Still using a parcel sorting system as an example, when routes are reused among logical 

regions, the quantity of containers to be disposed will be doubled. When the length of the 

edge of the field is not sufficient to accommodate all reused containers, logical regions may 

be reduced and do not have to accommodate all routes. Also, routes not included in logical 20 

regions are used in mixture outside multiple logical regions, and the region where 

containers used in mixture are deployed is defined as a common region. As shown in FIG. 

15, when excessive routes exist, excessive containers are required due to reuse in logical 

regions and the space required for deployment of containers is greater than the allowable 

range at the edge of the field. In this case, a common region as shown in FIG. 15 may be 25 

added. Each logical region partially contains the same routes and shares routes in the 

common region.  

[00139] Also, the common region should be disposed at a position from which the routes to the 

supply ends of the logical regions are equal. When the field is divided into two logical 

regions, the common region is in the middle of the field.  30 
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[00140] Optionally, referring to FIG. 11, the data processing method for an item sorting system 

may further include the steps described below. 

[00141] In S301, other route data excluding the first route and the second route is acquired. 

[00142] In S302, it is determined whether a route of the other route data exceeds a preset 

threshold. 5 

[00143] In S303, if yes, the first temporary item storage container region and the second 

temporary item storage container region are configured to be in a folded shape.  

[00144] A serrated shape or, of course, another similar shape may be the specific application of 

the folded shape. A serrated arrangement may be used to continue increasing the quantity of 

temporary parcel storage containers that the field can accommodate when the following two 10 

cases occur: There are too many routes, and even if there is no reuse in logical regions, 

there is still not enough space around the field to accommodate all containers; when reuse is 

performed in logical regions, since there are a large number of routes, the number of routes 

accommodated by logical regions is far less than the total number of routes, most of the 

field is a common region, and the meaning of using logical regions to reduce the delivery 15 

route distance is gradually lost. The serrated container arrangement as shown in FIG. 16 

changes the edge around the field to a serrated shape. Such arrangement extends the 

perimeter of the field and thus increases the quantity of deployable temporary parcel 

containers.  

[00145] As another implementable method, referring to FIG. 12, another data processing 20 

method for an item sorting system is provided in an embodiment of the present application. 

[00146] In S401, the quantity and the route data of to-be-sorted items at a supply end disposed 

in the middle of the item sorting system within a preset period of time are acquired.  

[00147] The item sorting system generally has a control server that can acquire the quantity of 

to-be-sorted items at the supply end within a period of time. On this basis, the control 25 

server can acquire the quantity and the route data of to-be-sorted items at the supply end 

within a preset period of time.  

[00148] In addition to the arrangement of the conventional item sorting system, as a specific 

application scenario, the solution in this embodiment of the present application may be 

applied to a system in which the supply end is located in the middle of the item sorting 30 
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system. Referring to FIG. 13, supply ends are located around a ring-shaped conveying line, 

and have different orientations. The item sorting system may be a parcel sorting system. 

Temporary item storage containers are distributed around the item sorting system. The 

temporary item storage containers may be temporary parcel storage containers. The 

to-be-sorted items provided by the supply end may be conveyed to a specified temporary 5 

item storage container via a device like a logistics robot. Temporary item storage containers 

are located at the periphery of the item sorting system and form one or more continuous 

patterns (straight line, curve, square, rectangle, circle, ellipse or other shapes).  

[00149] In S402, temporary item storage containers matching the quantity of the to-be-sorted 

items are selected.  10 

[00150] Temporary item storage containers whose quantity matches the quantity of the 

to-be-sorted items learnt of at the supply end are selected. For example, if the quantity of 

to-be-sorted items at the supply end is 500, and the quantity of items that can be 

accommodated by each temporary item storage container is 10 on average, at least 50 

temporary item storage containers are required. As another example, if the conveying 15 

destinations of the to-be-sorted items at the supply end are 20 different locations, then at 

least 20 temporary item storage containers are required to accommodate the to-be-sorted 

items to be conveyed to different destinations.  

[00151] In S403, a round-trip conveying distance of each of the to-be-sorted items and a 

delivery selection probability of any route are calculated.  20 

[00152] It is assumed that N routes and M temporary parcel storage containers exist in the field, 

one round-trip delivery route distance corresponding to the ith temporary parcel storage 

container is Si, the probability that the jth route is selected in each delivery is Pj, and 

},...,2,1{, Nji  .Each probability satisfies the following relationship: 

[00153] 
1

1




N
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 25 

[00154] In S404, routes of the temporary item storage containers are set according to the 

round-trip conveying distance and the delivery selection probability. 

[00155] In a mapping jif :  between the jth route and the ith container, the mapping is 

solved according to the following optimization: 
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[00156] 
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[00157] That is, the optimal mapping between routes and temporary item storage containers 

satisfies that the expected sum of delivery probabilities of all routes multiplied by delivery 

route losses of corresponding containers is the minimum. That is, a container with a smaller 

delivery route should be mapped to a route with a larger delivery probability. The mapping 5 

between containers and routes in this manner can significantly reduce the distance covered 

by a robot delivering the equivalent number of parcels, thereby improving the sorting 

efficiency of the system.  

[00158] Corresponding to the method embodiment of FIG. 17, referring to FIG. 17, a data 

processing apparatus for an item sorting system is provided in an embodiment of the 10 

present application. The apparatus includes a first acquisition module 901, a first selection 

module 902 and a first division module 903. 

[00159] The first acquisition module 901 is configured to acquire a quantity and route data of 

to-be-sorted items at a supply end disposed in a middle of the item sorting system within a 

preset period of time. 15 

[00160] The first selection module 902 is configured to select temporary item storage 

containers matching the quantity of the to-be-sorted items. 

[00161] The first division module 903 is configured to divide, according to the route data of the 

to-be-sorted items, the temporary item storage containers into a first temporary item storage 

container region having a first route and a second temporary item storage container region 20 

having a second route.  

[00162] The functions and content performed by the functional modules in this embodiment are 

in one-to-one correspondence with those in the corresponding method embodiment. Details 

are not described here again.  

[00163] Corresponding to the method embodiment of FIG. 12, referring to FIG. 18, a data 25 

processing apparatus for an item sorting system is provided in an embodiment of the 

present application. The apparatus includes a fifth acquisition module 1001, a second 

selection module 1002, a calculation module 1003 and an execution module 1004. 

[00164] The fifth acquisition module 1001 is configured to acquire a quantity and route data of 
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to-be-sorted items at a supply end disposed in a middle of the item sorting system within a 

preset period of time. 

[00165] The second selection module 1002 is configured to select temporary item storage 

containers matching the quantity of the to-be-sorted items. 

[00166] The calculation module 1003 is configured to calculate a round-trip conveying distance 5 

of each of the to-be-sorted items and a delivery selection probability of any route. 

[00167] The execution module 1004 is configured to set routes of the temporary item storage 

containers according to the round-trip conveying distance and the delivery selection 

probability.  

[00168] The functions and content performed by the functional modules in this embodiment are 10 

in one-to-one correspondence with those in the corresponding method embodiment. Details 

are not described here again.  

[00169] FIG. 19 is a structure diagram of an electronic device 11 according to an embodiment 

of the present application. The electronic device 11 is configured to perform the steps or 

content of the method embodiments of the present application. The electronic device 11 15 

includes at least one processor 1101 (for example, a CPU), at least one input/output 

interface 1104, a memory 1102, and at least one communication bus 1103 for implementing 

connection and communication between these components. The at least one processor 1101 

is configured to execute an executable module, such as a computer program, stored in the 

memory 1102. The memory 1102 is a non-volatile memory that may include a volatile 20 

memory like a random access memory (RAM) or may include a non-volatile memory like 

at least one disk storage. The at least one input/output interface 1104 (which may be a wired 

or wireless communication interface) is configured to implement communicative 

connection to at least one other network element.  

[00170] In some implementation modes, the memory 1102 stores a program 11021, and the 25 

processor 1101 executes the program 11021 to execute any preceding method embodiment.  

[00171] The electronic device may be in a variety of forms, including but not limited to the 

forms described below. 

[00172] (1) A mobile communication device: This type of device is characterized in that this 

type of device has a mobile communication function and has a main object of providing 30 
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voice and data communication. This type of terminal includes a smartphone (for example, 

iPhone), a multimedia mobile phone, a functional mobile phone and a low-end mobile 

phone.  

[00173] (2) A super-mobile personal computer device: This type of device belongs to the 

category of a personal computer, has computing and processing functions, and generally 5 

has a feature of mobile Internet surfing. This type of terminal includes a personal digital 

assistant (PDA), a mobile Internet device (MID), an ultra-mobile personal computer 

(UMPC) and the like, for example, an iPad.  

[00174] (3) A portable entertainment device: This type of device can display and play 

multimedia content. This type of device includes an audio and video player (for example, 10 

an iPod), a palm game machine, an e-book, a smart toy and a portable on-board navigation 

device.  

[00175] (4) A specific server: This type of device is a device for providing a computing service. 

The server is composed of a processor, a hard disk, a memory, a system bus and the like. 

The server has an architecture similar to the architecture of a general-purpose computer. 15 

However, since a highly reliable service needs to be provided, requirements are high in 

terms of processing capacity, stability, reliability, security, scalability, manageability and the 

like.  

[00176] (5) Other electronic devices having a data interaction function.  

[00177] It is to be noted that in the present application, relationship terms such as "first" and 20 

"second" are used merely to distinguish one entity or operation from another, and do not 

necessarily require or imply any such actual relationship or sequence between these entities 

or operations. Furthermore, the term "comprising", "including" or any other variant thereof 

is intended to encompass a non-exclusive inclusion so that a process, method, item or 

device that includes a series of elements not only includes the expressly listed elements but 25 

may also include other elements that are not expressly listed or are inherent to such process, 

method, item or device. In the absence of more restrictions, the elements defined by the 

statement "including a ..." do not exclude the presence of additional identical elements in 

the process, method, item or device that includes the elements.  

[00178] Embodiments in this specification are described in a manner of correlation. The same 30 
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or similar parts in the embodiments can be referred to by each other. Each embodiment 

focuses on differences from other embodiments.  

[00179] In particular, the apparatus embodiments are similar to the method embodiments and 

thus are described briefly. For related content, see part of the description of the method 

embodiments. 5 

[00180] The logic and/or steps represented in a flowchart or described herein in other manners, 

for example, may be considered as a sequential list of executable instructions for 

implementing logical functions, and may be implemented in any computer-readable 

medium so as to be used by instructions to implement a system, apparatus or device (for 

example, a computer-based system, a system including a processor, or other systems that 10 

can fetch and execute instructions among instructions used to implement the system, 

apparatus or device) or may be used in conjunction with these instructions to implement the 

system, apparatus or device. As regards this specification, the "computer-readable medium" 

may be any apparatus that may include, store, communicate, propagate or transmit 

programs so as to be used by instructions to implement a system, apparatus or device or 15 

may be used in conjunction with these instructions to implement the system, apparatus or 

device. More specific examples (non-exhaustive list) of the computer-readable medium 

include an electrical connecting piece (electronic device) having one or more wirings, a 

portable computer disk box (magnetic device), a random access memory (RAM), a 

read-only memory (ROM), an erasable editable read-only memory (EPROM) or flash 20 

memory, an optical fiber device, and a portable compact disk read-only memory (CDROM). 

In addition, the computer-readable medium may even be a paper or other suitable media on 

which the programs can be printed. This is because, for example, it is feasible to optically 

scan the paper or other suitable media and then to edit, interpret or process, if necessary, in 

other proper ways so that the programs are obtained electronically and then stored in a 25 

computer memory.  

[00181] It is to be understood that the portions of the present application may be implemented 

by hardware, software, firmware, or combinations thereof.  

[00182] In the preceding implementation modes, multiple steps or methods may be 

implemented by software or firmware stored in a memory and executed by a suitable 30 
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instruction execution system. For example, if implemented by hardware, as in another 

implementation mode, the steps or methods may be implemented by any of the following 

techniques known in the art or combinations thereof: a discrete logic circuit having a logic 

gate circuit for implementing logic functions for data signals, an application-specific 

integrated circuit having a suitable combinational logic gate circuit, a programmable gate 5 

array (PGA) or a field programmable gate array (FPGA) or the like.  

[00183] The preceding are only embodiments of the present application and are not intended to 

limit the present application. It is easy for those skilled in the art to conceive modifications 

or substitutions within the scope of the present application. These modifications or 

substitutions are within the scope of the present application. Accordingly, the scope of the 10 

present application should be subject to the scope of the claims.  

[00184] It is to be understood that the term "one" should be construed as "at least one" or "one 

or more". That is, in one embodiment, the number of elements may be one, and in other 

embodiments, the number of the elements may be more than one. The term "one" should be 

construed as limiting the number of certain elements.  15 

[00185] Ordinal numbers like "first" and "second" are used to describe various components and 

not to limit the components. These terms are used merely to distinguish one component 

from another. For example, the first component may be referred to as the second component 

and, likewise, the second component may also be referred to as the first component, without 

departing from the teachings of the inventive concept. The term "and/or" used herein 20 

includes any and all combinations of one or more associated listed items.  

[00186] The terms used herein are intended only to describe various embodiments and not to 

limit the embodiments. As used herein, a singular form is intended to include a plural form 

unless otherwise clearly instructed in the context. In addition, it is to be understood that the 

term "include" and/or "have" used in the specification is intended to specify the presence of 25 

the feature, quantity, step, operation, component, element or combinations thereof and not 

to exclude the presence or addition of one or more other features, quantities, steps, 

operations, components, elements or combinations thereof.  

[00187] The terms used herein, including technical and scientific terms, have the same 

meanings as those commonly understood by those skilled in the art as long as the terms are 30 
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not defined differently. It is to be understood that terms defined in a commonly used 

dictionary have meanings consistent with the meanings of the terms in the existing art. 

[00188] The preceding are only embodiments of the present application and are not intended to 

limit the present application. It is easy for those skilled in the art to conceive modifications 

or substitutions within the scope of the present application. These modifications or 5 

substitutions are within the scope of the present application. Accordingly, the scope of the 

present application should be subject to the scope of the claims.  
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What is claimed is 

1. A parcel sorting platform, comprising: a body having a first main surface and a second main 

surface backing onto the first main surface; a supply region disposed in a middle of the first 

main surface; and a delivery region disposed along an edge of the body, wherein a conveying 

device receives cargo in the supply region and moves along the first main surface of the body to 5 

the delivery region so that the conveying device delivers a parcel in the delivery region.  

2. The parcel sorting platform of claim 1, wherein the delivery region comprises openings 

penetrating the first main surface and the second main surface so that the conveying device 

delivers the parcel through the openings to a container disposed on the second main surface of 

the sorting platform.  10 

3. The parcel sorting platform of claim 2, wherein the edge of the body comprises a first portion, 

wherein the first portion comprises a structure recessed towards a middle of the body.  

4. The parcel sorting platform of claim 3, wherein the edge of the body has serrated structures.  

5. The parcel sorting platform of claim 1, further comprising a plurality of slideways disposed 

along the edge of the body, and wherein the plurality of slideways slope from the second main 15 

surface of the body towards a direction away from the first main surface.  

6. The parcel sorting platform of claim 5, wherein the edge of the body has serrated structures 

recessed towards the middle of the body.  

7. A sorting system, comprising: a sorting platform; a supply device disposed in a middle of the 

sorting platform; and a conveying device for conveying and delivering a parcel, wherein the 20 

sorting platform comprises a delivery region located at an edge of the sorting platform, and 

wherein the conveying device receives the parcel from the supply device, moves along a surface 

of the sorting platform to the delivery region, and delivers the parcel in the delivery region.  

8. The sorting system of claim 7, wherein the delivery region comprises a plurality of openings 

penetrating the sorting platform, and the sorting system further comprises a plurality of sorting 25 

containers disposed in one-to-one correspondence with the plurality of openings so that the 

conveying device delivers parcels through the plurality of openings to the plurality of sorting 

containers.  

9. The sorting system of claim 8, wherein the edge of the sorting platform has serrated 

structures recessed towards the middle of the sorting platform.  30 



                                                            

 

31 

 

10. The sorting system of claim 7, further comprising: a plurality of slideways disposed along 

the edge of the sorting platform.  

11. The sorting system of claim 10, wherein the edge of the sorting platform has serrated 

structures recessed towards the middle of the sorting platform.  

12. The sorting system of claim 7, further comprising: a plurality of sorting containers disposed 5 

along the edge of the sorting platform and on a side of the sorting platform facing away from 

the supply device.  

13. The sorting system of claim 12, wherein the edge of the sorting platform has serrated 

structures recessed towards a middle of a body.  

14. A parcel sorting method, comprising: 10 

operating a parcel to enter a supply device disposed in a middle of a sorting platform; 

receiving, by a conveying device, the parcel from the supply device and moving along the 

sorting platform to a delivery region located at an edge of the sorting platform; and 

delivering, by the conveying device, the parcel to a sorting container in the delivery region.  

15. The parcel sorting method of claim 14, wherein the delivery region comprises a plurality of 15 

openings penetrating two sides of the sorting platform, and the delivering, by the conveying 

device, the parcel to the sorting container in the delivery region comprises: 

delivering, by the conveying device, the parcel through the plurality of openings to 

corresponding sorting containers.  

16. The parcel sorting method of claim 14, wherein a plurality of slideways are disposed along 20 

the edge of the sorting platform, the plurality of slideways are disposed on a side of the sorting 

platform facing away from the supply device and extend obliquely away from the sorting 

platform, and the delivering, by the conveying device, the parcel to the sorting container in the 

delivery region comprises: 

delivering, by the conveying device, parcels to the plurality of slideways so that the parcels are 25 

delivered along the plurality of slideways to corresponding sorting containers.  

17. The parcel sorting method of any one of claims 14 to 16, wherein the edge of the sorting 

platform has serrated structures recessed towards the middle of the sorting platform.  

18. A data processing method for an item sorting system, comprising: 
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acquiring a quantity and route data of to-be-sorted items at a supply end disposed in a middle of 

the item sorting system within a preset period of time; 

selecting temporary item storage containers matching the quantity of the to-be-sorted items; and 

dividing, according to the route data of the to-be-sorted items, the temporary item storage 

containers into a first temporary item storage container region having a first route and a second 5 

temporary item storage container region having a second route.  

19. The data processing method of claim 18, wherein 

the first temporary item storage container region and the second temporary item storage 

container region form a ring-shaped region, and the ring-shaped region is located outside the 

item sorting system.  10 

20. The data processing method of claim 18, further comprising: 

dividing, according to the route data of the to-be-sorted items, the temporary item storage 

containers into a third temporary item storage container region having a third route.  

21. The data processing method of claim 18, further comprising: 

acquiring other route data excluding the first route and the second route; and 15 

creating, among the temporary item storage containers, a first reuse region corresponding to the 

other route data.  

22. The data processing method of claim 20, further comprising: 

acquiring other route data excluding the first route, the second route and the third route; and 

creating a second reuse region corresponding to the other route data in the temporary item 20 

storage containers.  

23. The data processing method of claim 18, further comprising: 

acquiring other route data excluding the first route and the second route; 

determining whether a route of the other route data exceeds a preset threshold; and 

in condition that the route of the other route data exceeds the preset threshold, configuring the 25 

first temporary item storage container region and the second temporary item storage container 

region to be in a folded shape.  
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24. The data processing method of claim 23, wherein the folded shape is one of a serrated shape, 

a triangular shape or a wave shape.  

25. A data processing method for an item sorting system, comprising: 

acquiring a quantity and route data of to-be-sorted items at a supply end disposed in a middle of 

the item sorting system within a preset period of time; 5 

selecting temporary item storage containers matching the quantity of the to-be-sorted items; 

calculating a round-trip conveying distance of each of the to-be-sorted items and a delivery 

selection probability of any route; and 

setting routes of the temporary item storage containers according to the round-trip conveying 

distance and the delivery selection probability.  10 

26. The data processing method of claim 25, wherein the calculating the round-trip conveying 

distance of the each of the to-be-sorted items and the delivery selection probability of any route 

comprises: 

for N routes and M temporary item storage containers, calculating one round-trip delivery route 

distance Si corresponding to an ith temporary parcel storage container and a probability Pj that 15 

an jth route is selected in each delivery.  

27. The data processing method of claim 26, wherein the setting routes of the temporary item 

storage containers according to the round-trip conveying distance and the delivery selection 

probability comprises: 

in a mapping jif :  between the jth route and the ith temporary item storage container, 20 

solving the mapping according to the following optimization: 

 



N

i
ii

jif
opt PSEjif

1:
minarg:

 

so that an optimal mapping between the routes and temporary item storage containers satisfies 

that an expected sum of delivery probabilities of all routes multiplied by delivery route losses of 

corresponding temporary item storage containers is the minimum.  25 

28. A data processing apparatus for an item sorting system, comprising: 

a first acquisition module for acquiring a quantity and route data of to-be-sorted items at a 

supply end disposed in a middle of the item sorting system within a preset period of time; 
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a first selection module for selecting temporary item storage containers matching the quantity of 

the to-be-sorted items; and 

a first division module for dividing, according to the route data of the to-be-sorted items, the 

temporary item storage containers into a first temporary item storage container region having a 

first route and a second temporary item storage container region having a second route.  5 

29. The data processing apparatus of claim 28, wherein 

the first temporary item storage container region and the second temporary item storage 

container region form a ring-shaped region, and the ring-shaped region is located outside the 

item sorting system.  

30. The data processing apparatus of claim 28, further comprising: 10 

a second division module for dividing, according to the route data of the to-be-sorted items, the 

temporary item storage containers into a third temporary item storage container region having a 

third route.  

31. The data processing apparatus of claim 28, further comprising: 

a second acquisition module for acquiring other route data excluding the first route and the 15 

second route; and 

a first creation module for creating, among the temporary item storage containers, a first reuse 

region corresponding to the other route data.  

32. The data processing apparatus of claim 30, further comprising: 

a third acquisition module for acquiring other route data excluding the first route, the second 20 

route and the third route; and 

a second creation module for creating a second reuse region corresponding to the other route 

data in the temporary item storage containers.  

33. The data processing apparatus of claim 28, further comprising: 

a fourth acquisition module for acquiring other route data excluding the first route and the 25 

second route; 

a determination module for determining whether a route of the other route data exceeds a preset 

threshold; and 
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a configuration module for configuring the first temporary item storage container region and the 

second temporary item storage container region to be in a folded shape when the route of the 

other route data exceeds the preset threshold.  

34. The data processing apparatus of claim 33, wherein 

the folded shape is one of a serrated shape, a triangular shape or a wave shape.  5 

35. A data processing apparatus for an item sorting system, comprising: 

a fifth acquisition module for acquiring a quantity and route data of to-be-sorted items at a 

supply end disposed in a middle of the item sorting system within a preset period of time; 

a second selection module for selecting temporary item storage containers matching the quantity 

of the to-be-sorted items; 10 

a calculation module for calculating a round-trip conveying distance of each of the to-be-sorted 

items and a delivery selection probability of any route; and 

an execution module for setting routes of the temporary item storage containers according to the 

round-trip conveying distance and the delivery selection probability.  

36. The data processing apparatus of claim 35, wherein the calculation module is further 15 

configured to: 

for N routes and M temporary item storage containers, calculate one round-trip delivery route 

distance Si corresponding to an ith temporary parcel storage container and a probability Pj that 

an jth route is selected in each delivery. 

37. The data processing apparatus of claim 36, wherein the execution module is further 20 

configured to: 

in a mapping jif :  between the jth route and the ith temporary item storage container, 

solve the mapping according to the following optimization: 

 



N

i
ii

jif
opt PSEjif

1:
minarg:

 

so that an optimal mapping between the routes and temporary item storage containers satisfies 25 

that an expected sum of delivery probabilities of all routes multiplied by delivery route losses of 

corresponding temporary item storage containers is the minimum. 
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38. An electronic device, comprising: 

at least one processor; and  

a memory that is communicatively connected to the at least one memory, wherein  

the memory stores instructions executable by the at least one processor, and the at least one 

processor executes the instructions to execute the data processing method of any one of claims 5 

18 to 24.  

39. A non-transitory computer-readable storage medium, wherein the non-transitory 

computer-readable storage medium is configured to store computer instructions and the 

computer instructions are configured to operate a computer to execute the data processing 

method of any one of claims 18 to 24.  10 

40. An electronic device, comprising: 

at least one processor; and  

a memory that is communicatively connected to the at least one memory, wherein  

the memory stores instructions executable by the at least one processor, and the at least one 

processor executes the instructions to execute the data processing method of any one of claims 15 

25 to 27.  

41. A non-transitory computer-readable storage medium, wherein the non-transitory 

computer-readable storage medium is configured to store computer instructions and the 

computer instructions are configured to operate a computer to execute the data processing 

method of any one of claims 25 to 27.  20 


