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Distributed Robot Scheduling Decision Method, Apparatus and System, 

Electronic Device and Storage Medium 

Technical Field 

The invention relates to the technical field of swarm robots control, and particularly to a distributed 

robot scheduling decision method, apparatus and system, an electronic device and a storage 

medium. 

Background 

In the field of goods circulation, an Auto Guided Vehicle (AGV) scheduling decision system 

consisting of a central control server and multiple AGVs is often used to receive, transport and 

unload goods to implement logistics management. The central control server schedules the multiple 

AGVs in a unified manner and makes decisions about actions of the AGVs, thereby achieving a 

purpose of logistics management. 

Although the existing AGV scheduling decision system may achieve the purpose of logistics 

management, the AGVs cannot communicate with one another, and thus the central control server 

may be overloaded at a high possibility. 

Since the AGVs have no calculation capabilities but only motion control capabilities, the central 

control server is required by both path selection and action planning of the AGVs. Since swarm 

AGVs form a structure like a "star" topology structure, namely each AGV is connected with the 

central control server, request bombing from the swarm AGVs overloads the central control server 

and makes it impossible to implement unified scheduling decision. In addition, since the AGVs have 

no calculation capabilities and the AGVs cannot communicate with one another, if the central 

control server fails, the swarm AGVs may systematically crash. 

In summary, the existing AGV scheduling decision system has the technical problem that the AGVs 

cannot communicate with one another and thus the central control server may be overloaded at a 

high possibility. 

Summary 

In view of this, the invention is intended to provide a distributed robot scheduling decision method, 

apparatus and system, an electronic device and a storage medium, to solve the technical problem 

of an AGV scheduling decision system that AGVs cannot communicate with one another and thus a 
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central control server may be overloaded at a high possibility. 

In order to solve the above technical problem, the embodiments of the present invention provide a 

distributed robot scheduling decision method, which includes that: 

a task pack including at least one task is received, and the task pack is transmitted to other robots in 

swarm robots; 

a decision is made according to a claiming decision variable to claim a task suitable for execution in 

the task pack; and 

the task suitable for execution is executed. 

The embodiments of the present invention also provide an electronic device, which includes a 

memory and a processor, wherein the memory stores a computer program, and the computer 

program is executed in the processor to implement any abovementioned method. 

The embodiments of the present invention also provide a storage medium, which stores a computer 

program, wherein the computer program is executed in a processor to implement any 

abovementioned method. 

The embodiments of the present invention also provide a distributed robot scheduling decision 

system, which includes: 

swarm robots, including at least two robots, the robots communicating with each other through a 

communication interface; and 

a server, communicating with the swarm robots and configured to transmit a task pack including at 

least one task to any robot in the swarm robots for transmission to the other robots; 

wherein the swarm robot makes a decision according to a claiming decision variable to claim a task 

suitable for execution in the task pack and executes the task suitable for execution. 

The embodiments of the present invention also provide a distributed robot scheduling decision 

apparatus, which includes: 

a receiving and transmission module, configured to receive a task pack including at least one task 

and transmit the task pack to other robots in swarm robots; 

a decision claiming module, configured to make a decision according to a claiming decision variable 

to claim a task suitable for execution in the task pack; and 
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an execution module, configured to execute the task suitable for execution. 

According to the distributed robot scheduling decision method provided in the above embodiments 

of the present invention, the task pack including the at least one task is received, the task pack is 

transmitted to the other robots in the swarm robots, then the decision is made according to the 

claiming decision variable to claim the task suitable for execution in the task pack, and the task 

suitable for execution is executed. In such a manner, the swarm robots may communicate with one 

another for task transmission and make decisions according to claiming decision variables to claim 

tasks suitable for execution in the task pack for execution. Therefore, a technical effect that the 

swarm robots may make decisions independently rather than in centralized decision and central 

control decision manners to effectively avoid overloading a server at a high possibility is achieved, 

and moreover, a technical effect of intelligently selecting tasks for execution to improve the 

execution efficiency is achieved. 

Brief Description of the Drawings 

Fig. 1 is a flowchart of a distributed robot scheduling decision method according to an embodiment 

of the present invention; 

Fig. 2 is a flowchart of an improved method of the method in Fig. 1 according to an embodiment of 

the present invention; 

Fig. 3 is a flowchart of an improved method of the method in Fig. 2 according to an embodiment of 

the present invention; 

Fig. 4 is a structural diagram of an electronic device according to an embodiment of the present 

invention; 

Fig. 5 is a structural diagram of a distributed robot scheduling decision system according to an 

embodiment of the present invention; 

Fig. 6 is a structural diagram of a distributed robot scheduling decision apparatus according to an 

embodiment of the present invention; 

Fig. 7 is a structural diagram of an improved apparatus of the apparatus in Fig. 6; and 

Fig. 8 is a structural diagram of an improved apparatus of the apparatus in Fig. 7. 

Detailed Description of the Embodiments 

In order to make the objectives, technical solutions and advantages of the invention clearer, the 
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following further describes the invention in detail with reference to the drawings and embodiments. 

It should be understood that, in the descriptions of the invention, unless otherwise clearly specified 

and limited, term "storage medium" may be various media capable of storing computer programs, 

such as a Read-Only Memory (ROM), a Random Access Memory (RAM), a magnetic disk, or an 

optical disk. Term "processor" may be a chip or circuit with a data processing function, such as a 

Complex Programmable Logic Device (CPLD), a Field-Programmable Gate Array (FPGA), a 

Microcontroller Unit (MCU), a Programmable Logic Controller (PLC), and a Central Processing Unit 

(CPU). Term "electronic device" may be any device with the data processing function and a storage 

function, and may usually include a fixed terminal and a mobile terminal. The fixed terminal is, for 

example, a desktop computer. The mobile terminal is, for example, a mobile phone, a PAD, and a 

mobile robot. In addition, the technical features involved in different implementation modes of the 

invention described later can be combined with each other as long as they do not conflict with each 

other. 

In the following, the invention proposes some preferred embodiments to teach those skilled in the 

art to implement. 

In order to highlight an innovation of the invention and help those skilled in the art understand the 

invention, before the specific implementation modes of invention are described, a conventional art 

closest to the invention is introduced at first. The invention is created by intelligence contribution 

based on the closest conventional art. 

In the field of goods circulation, an AGV scheduling decision system consisting of a central control 

server and multiple AGVs is often used to receive, transport and unload goods to implement 

logistics management. The central control server schedules the multiple AGVs in a unified manner 

and makes decisions about actions of the AGVs, thereby achieving a purpose of logistics 

management. 

Although the existing AGV scheduling decision system may implement logistics management, the 

AGVs cannot communicate with one another, and thus the central control server may be overloaded 

at a high possibility. 

Since the AGVs have no calculation capabilities but only motion control capabilities, the central 

control server is required by both path selection and action planning of the AGVs. Since swarm 

AGVs form a structure like a "star" topology structure, namely each AGV is connected with the 

central control server, request bombing from the swarm AGVs overloads the central control server 

and makes it impossible to implement unified scheduling decision. In addition, since the AGVs have 
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no calculation capabilities and the AGVs cannot communicate with one another, if the central 

control server fails, the swarm AGVs may systematically crash. 

In summary, the existing AGV scheduling decision system has the technical field that the AGVs 

cannot communicate with one another and thus the central control server may be overloaded at a 

high possibility. The technical problem can also be understood as a defect of centralized decision 

and central control. 

Fig. 1 is a flowchart of a distributed robot scheduling decision method according to an embodiment, 

and shows a distributed robot scheduling decision method, which is used to solve the above 

technical problem. 

Referring to Fig. 1, a distributed robot scheduling decision method includes the following steps. 

In S10, a task pack including at least one task is received, and the task pack is transmitted to other 

robots in swarm robots. 

In S11, a decision is made according to a claiming decision variable to claim a task suitable for 

execution in the task pack. 

In S12, the task suitable for execution is executed. 

In the embodiment, the task pack including the at least one task is received, the task pack is 

transmitted to the other robots in the swarm robots, then the decision is made according to the 

claiming decision variable to claim the task suitable for execution in the task pack, and the task 

suitable for execution is executed. In such a manner, the swarm robots may communicate with one 

another for task transmission and make decisions according to claiming decision variables to claim 

tasks suitable for execution in the task pack for execution. Therefore, a technical effect that the 

swarm robots may make decisions independently rather than in centralized decision and central 

control decision manners to effectively avoid overloading a server at a high possibility is achieved, 

and moreover, a technical effect of intelligently selecting tasks for execution to improve the 

execution efficiency is achieved. 

It is to be noted that the distributed robot scheduling decision method provided in the embodiment 

may be used to schedule swarm robots in any field to execute tasks. Preferably, the method may be 

used to schedule logistics swarm robots to execute tasks in the field of logistics. Furthermore, the 

method may be used to schedule logistics swarm robots to execute tasks in logistics warehouses. 

It is to be noted that the swarm robots include, but not limited to, two robots. Each robot may be a 

minicomputer centered mobile robot with an autonomous calculation capability and an autonomous 
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navigation capability. In addition, multiple communication interfaces may be installed in each robot, 

and each robot may communicate with another robot through one communication interface thereof 

and a communication interface of the other robot. 

It is also to be noted that the task pack is a data packet including at least one task and the data 

packet may be transmitted through a network. That the task pack includes the at least one task can 

be understood as that the task pack is a task group, and the task group may include a navigation 

task, a moving task, a picking task, a prompting task, etc. 

It is also to be noted that the multiple communication interfaces may include a Wireless Fidelity 

(WiFi) network interface and a 4th-Generation (4G) Internet of Things (IoT) network interface. The 

WiFi network interface may be configured to connect the multiple robots for communication. In 

addition, the 4G IoT network interface may be configured to connect the server with any one of the 

multiple robots for communication. 

It is also to be noted that, in S10, any one of the swarm robots receives the task pack including the 

at least one task from the server and then transmits the task pack to the other robots in the swarm 

robots. 

A transmission manner may be broadcast transmission or point-to-point transmission. In the 

embodiment, point-to-point transmission is preferred for transmission of the task pack. For example, 

after transmitted to one of the swarm robots by the server, the task pack is transmitted to the robots 

receiving the task pack later by the robots receiving the task pack earlier, and the task pack is 

sequentially transmitted in such a manner until received by all the swarm robots. 

In addition, the swarm robots receive and then respectively store the task pack, and in such case, a 

task state of the task pack received by each robot is completely the same. 

It is also to be noted that, in S11 and S12, the claiming decision variable includes, but not limited to, 

a stopped state, working state, present position state, own vehicle or container, power state, task 

load state of claimed tasks and task load state of tasks to be claimed of the robot. 

In addition, for the task suitable for execution, the robot judges whether a task content in the task 

pack is relatively suitable for the robot to claim and execute or not according to the claiming 

decision variable. For example, a task content read by one robot in the swarm robots in the task 

pack is go to a nearby picking point to pick goods. In such case, the robot extracts its own present 

position, judges whether a distance between its present position and the nearby picking point 

exceeds a threshold or not, if NO, determines that the task is suitable for the robot to claim and 
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execute. 

Moreover, all the swarm robots claim tasks suitable for the robots to claim and execute for execution 

according to their own decision variables, so that the technical effect that the swarm robots may 

make decisions independently rather than in the centralized decision and central control decision 

manners to effectively avoid overloading the server at a high possibility is achieved, and moreover, 

the technical effect of intelligently selecting tasks for execution to improve the execution efficiency is 

achieved. 

Fig. 2 is a flowchart of an improved method of the method in Fig. 1 according to an embodiment, 

and shows an improved method of a distributed robot scheduling decision method, which is used to 

solve the technical problem of task execution conflicts. 

Referring to Fig. 2, the method in Fig. 1 further includes the following steps. 

In S20, the task suitable for execution is labeled as a claimed task and locally stored, and updated 

task packs transmitted by the other robots and including labeled claimed tasks are received. 

In S21, priorities of the same claimed tasks in the task packs are judged according to an updating 

decision variable, and the task pack with a high priority is updated and retained. 

In S22, the task pack with the high priority is transmitted to the other robots. 

In the embodiment, the task suitable for execution is labeled as the claimed task and locally stored, 

then the updated task packs transmitted by the other robots and including the labeled claimed tasks 

are received, the priorities of the same claimed tasks in different task packs are judged according to 

the updating decision variable, the task pack with the high priority is updated and retained, and the 

task pack with the high priority is transmitted to the other robots, so that a technical effect of solving 

task execution conflicts by priority judgment is achieved. 

It is to be noted that, since all the swarm robots claim the tasks suitable for the robots to claim and 

execute for execution according to their own decision variables, under the condition that at least two 

of the swarm robots make a decision to claim the same task content, for example, any three robots 

claim the task of going to the nearby picking point to pick the goods, there may be a task execution 

conflict. 

It is also to be noted that, in S20, since each robot in the swarm robots labels a task claimed by the 

robot as a claimed task and transmits the task pack including the labeled claimed task to the other 

robots, each robot stores its own task pack including the labeled claimed task (for convenient 

description, the "own task pack including the labeled claimed task" is called a local claimed task 
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pack for short) and the task packs transmitted by the other robots and including the labeled tasks 

(for convenient description, the "task packs transmitted by the other robots and including the 

labeled claimed tasks" are called transmitted claimed task packs for short). 

It is also to be noted that, in S21 and S22, the updating decision variable includes, but not limited to, 

the present position state, power state and task claiming time of the robot. 

In addition, the different task packs refer to the local claimed task pack and the transmitted claimed 

task packs. 

Moreover, the priorities of the same claimed tasks in the different task packs are judged according 

to the updating decision variable, and the task pack with the high priority is updated and retained. 

For example, if task T1 is labeled to be claimed in all the local claimed task pack and the transmitted 

claimed task pack, priority judgment may be performed through, but not limited to, the following 

updating decision variables. 

First, the priorities are judged through the task claiming time. 

It is assumed that a robot reads claiming time t1 of task T1 in the local claimed task pack and 

claiming time t2 of task T1 in a transmitted claimed task pack. If t1 is earlier than t2, it may be 

judged that a priority of task T1 claimed later is higher than a priority of task T1 claimed earlier. 

Second, the priorities are judged through the present position state. 

It is assumed that a robot reads a travel s1 between a present position thereof and execution of task 

T1 and a travel s2 between a present position of another robot and execution of task T1. If s1 is 

greater than s2, it may be judged that a priority of task T1 in the transmitted claimed task pack is 

high. 

In addition, the task pack with the high priority is updated and retained, and then the task pack with 

the high priority is transmitted to the other robots. In such a manner, decision priorities may be 

judged one by one to determine a final completion condition of execution of task T1 by a certain 

robot, not only are task execution conflicts avoided, but also a technical effect of optimizing a 

resource configuration is achieved. A transmission manner may be broadcast transmission or 

point-to-point transmission. In the embodiment, point-to-point transmission is preferred for 

transmission of the task pack. For example, the task pack is transmitted from one robot to another 

robot and then transmitted from the another robot to another robot, and the task pack is sequentially 

transmitted in such a manner until finally received by all the swarm robots. 

Fig. 3 is a flowchart of an improved method of the method in Fig. 2 according to an embodiment, 



9  
PN156103 

and shows an improved method of a distributed robot scheduling decision method, which is used to 

solve the technical problem of how to acquire a new task pack from the server. 

Referring to Fig. 3, the method in Fig. 2 further includes the following steps. 

In S30, it is judged whether all the tasks in the task pack are claimed or not. 

In S31, when all the tasks in the task pack are claimed, a request of transmitting a new task pack is 

made. 

In the embodiment, it is judged whether all the tasks in the task pack are claimed or not, and when 

all the tasks are claimed, the request of transmitting the new task pack is made to the server, so that 

a technical effect of controlling the swarm robots to keep working is achieved. 

It is to be noted that, in S30 and S31, any robot in the swarm robots, if all tasks in a transmitted 

claimed task pack received by the robot are labeled to be claimed, judges that all the tasks in the 

task pack are claimed, and in such case, the robot may transmit the transmitted claimed task pack 

to the other robots by broadcast transmission or point-to-point transmission until the data pack is 

transmitted to the robot communicating with the server, to communicate with the server to make a 

request of transmitting a new data pack, so that the technical effect of controlling the swarm robots 

to keep working is achieved. 

Fig. 4 is a structural diagram of an electronic device according to an embodiment, and shows an 

electronic device, which is configured to store and process a computer program. 

Referring to Fig. 4, an electronic device includes a memory and a processor, wherein the memory 

stores the computer program, and the computer program is executed in the processor to implement 

any method shown in Fig. 1 to Fig. 3. 

In an embodiment, there is also provided a storage medium, which stores a computer program, 

wherein the computer program is executed in a processor to implement any method in shown Fig. 1 

to Fig. 3. 

Fig. 5 is a structural diagram of a distributed robot scheduling decision system according to an 

embodiment, and shows a distributed robot scheduling decision system. The distributed robot 

scheduling decision system includes: 

swarm robots 50, including at least two robots, the robots communicating with one another through 

a communication interface; and 

a server 51, communicating with the swarm robots 50 and configured to transmit a task pack 
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including at least one task to any robot in the swarm robots 50 for transmission to the other robots, 

wherein the swarm robot 50 makes a decision according to a claiming decision variable to claim a 

task suitable for execution in the task pack and executes the task suitable for execution. 

In the embodiment, the task pack including the at least one task is received, the task pack is 

transmitted to the other robots in the swarm robots 50, then the decision is made according to the 

claiming decision variable to claim the task suitable for execution in the task pack, and the task 

suitable for execution is executed. In such a manner, the swarm robots 50 may communicate with 

one another for task transmission and make decisions according to claiming decision variables to 

claim tasks suitable for execution in the task pack for execution. Therefore, a technical effect that 

the swarm robots 50 may make decisions independently rather than in centralized decision and 

central control decision manners to effectively avoid overloading a server at a high possibility is 

achieved, and moreover, a technical effect of intelligently selecting tasks for execution to improve 

the execution efficiency is achieved. 

It is to be noted that the distributed robot scheduling decision method provided in the embodiment 

may be used to schedule swarm robots 50 in any field to execute tasks. Preferably, the method may 

be used to schedule logistics swarm robots 50 to execute tasks in the field of logistics. Furthermore, 

the method may be used to schedule logistics swarm robots 50 to execute tasks in logistics 

warehouses. 

It is to be noted that the swarm robots 50 include, but not limited to, two robots. Each robot may be 

a minicomputer centered mobile robot with an autonomous calculation capability and an 

autonomous navigation capability. In addition, multiple communication interfaces may be installed in 

each robot, and each robot may communicate with another robot through one communication 

interface thereof and a communication interface of the other robot. 

It is also to be noted that the task pack is a data packet including at least one task and the data 

packet may be transmitted through a network. That the task pack includes the at least one task can 

be understood as that the task pack is a task group, and the task group may include a navigation 

task, a moving task, a picking task, a prompting task, etc. 

It is also to be noted that the multiple communication interfaces may include a WiFi network 

interface and a 4G IoT network interface. The WiFi network interface may be configured to connect 

the multiple robots for communication. In addition, the 4G IoT network interface may be configured 

to connect the server 51 with any one of the multiple robots for communication. 
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It is also to be noted that any one of the swarm robots 50 receives the task pack including the at 

least one task from the server 51 and then transmits the task pack to the other robots in the swarm 

robots 50. 

A transmission manner may be broadcast transmission or point-to-point transmission. In the 

embodiment, point-to-point transmission is preferred for transmission of the task pack. For example, 

after transmitted to one of the swarm robots 50 by the server, the task pack is transmitted to the 

robots receiving the task pack later by the robots receiving the task pack earlier, and the task pack 

is sequentially transmitted in such a manner until received by all the swarm robots 50. 

In addition, the swarm robots 50 receive and then respectively store the task pack, and in such case, 

a task state of the task pack received by each robot is completely the same. 

It is also to be noted that the claiming decision variable includes, but not limited to, a stopped state, 

working state, present position state, own vehicle or container, power state, task load state of 

claimed tasks and task load state of tasks to be claimed of the robot. 

In addition, for the task suitable for execution, the robot judges whether a task content in the task 

pack is relatively suitable for the robot to claim and execute or not according to the claiming 

decision variable. For example, a task content read by one robot in the swarm robots 50 in the task 

pack is go to a nearby picking point to pick goods. In such case, the robot extracts its own present 

position, judges whether a distance between its present position and the nearby picking point 

exceeds a threshold or not, if NO, determines that the task is suitable for the robot to claim and 

execute. 

Moreover, all the swarm robots 50 claim tasks suitable for the robots to claim and execute for 

execution according to their own decision variables, so that the technical effect that the swarm 

robots 50 may make decisions independently rather than in the centralized decision and central 

control decision manners to effectively avoid overloading the server at a high possibility is achieved, 

and moreover, the technical effect of intelligently selecting tasks for execution to improve the 

execution efficiency is achieved. 

Fig. 6 is a structural diagram of a distributed robot scheduling decision apparatus according to an 

embodiment, and shows a distributed robot scheduling decision apparatus. The distributed robot 

scheduling decision apparatus includes: 

a receiving and transmission module 60, configured to receive a task pack including at least one 

task and transmit the task pack to other robots in swarm robots; 
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a decision claiming module 61, configured to make a decision according to a claiming decision 

variable to claim a task suitable for execution in the task pack; and 

an execution module 62, configured to execute the task suitable for execution. 

In the embodiment, the task pack including the at least one task is received, the task pack is 

transmitted to the other robots in the swarm robots, then the decision is made according to the 

claiming decision variable to claim the task suitable for execution in the task pack, and the task 

suitable for execution is executed. In such a manner, the swarm robots may communicate with one 

another for task transmission and make decisions according to claiming decision variables to claim 

tasks suitable for execution in the task pack for execution. Therefore, a technical effect that the 

swarm robots may make decisions independently rather than in centralized decision and central 

control decision manners to effectively avoid overloading a server at a high possibility is achieved, 

and moreover, a technical effect of intelligently selecting tasks for execution to improve the 

execution efficiency is achieved. 

It is to be noted that the distributed robot scheduling decision method provided in the embodiment 

may be used to schedule swarm robots in any field to execute tasks. Preferably, the method may be 

used to schedule logistics swarm robots to execute tasks in the field of logistics. Furthermore, the 

method may be used to schedule logistics swarm robots to execute tasks in logistics warehouses. 

It is to be noted that the swarm robots include, but not limited to, two robots. Each robot may be a 

minicomputer centered mobile robot with an autonomous calculation capability and an autonomous 

navigation capability. In addition, multiple communication interfaces may be installed in each robot, 

and each robot may communicate with another robot through one communication interface thereof 

and a communication interface of the other robot. 

It is also to be noted that the task pack is a data packet including at least one task and the data 

packet may be transmitted through a network. That the task pack includes the at least one task can 

be understood as that the task pack is a task group, and the task group may include a navigation 

task, a moving task, a picking task, a prompting task, etc. 

It is also to be noted that the multiple communication interfaces may include a WiFi network 

interface and a 4G IoT network interface. The WiFi network interface may be configured to connect 

the multiple robots for communication. In addition, the 4G IoT network interface may be configured 

to connect the server with any one of the multiple robots for communication. 

It is also to be noted that any one of the swarm robots receives the task pack including the at least 
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one task from the server and then transmits the task pack to the other robots in the swarm robots. 

A transmission manner may be broadcast transmission or point-to-point transmission. In the 

embodiment, point-to-point transmission is preferred for transmission of the task pack. For example, 

after transmitted to one of the swarm robots by the server, the task pack is transmitted to the robots 

receiving the task pack later by the robots receiving the task pack earlier, and the task pack is 

sequentially transmitted in such a manner until received by all the swarm robots. 

In addition, the swarm robots receive and then respectively store the task pack, and in such case, a 

task state of the task pack received by each robot is completely the same. 

It is also to be noted that the claiming decision variable includes, but not limited to, a stopped state, 

working state, present position state, own vehicle or container, power state, task load state of 

claimed tasks and task load state of tasks to be claimed of the robot. 

In addition, for the task suitable for execution, the robot judges whether a task content in the task 

pack is relatively suitable for the robot to claim and execute or not according to the claiming 

decision variable. For example, a task content read by one robot in the swarm robots in the task 

pack is go to a nearby picking point to pick goods. In such case, the robot extracts its own present 

position, judges whether a distance between its present position and the nearby picking point 

exceeds a threshold or not, if NO, determines that the task is suitable for the robot to claim and 

execute. 

Moreover, all the swarm robots claim tasks suitable for the robots to claim and execute for execution 

according to their own decision variables, so that the technical effect that the swarm robots may 

make decisions independently rather than in the centralized decision and central control decision 

manners to effectively avoid overloading the server at a high possibility is achieved, and moreover, 

the technical effect of intelligently selecting tasks for execution to improve the execution efficiency is 

achieved. 

Fig. 7 is a structural diagram of an improved apparatus of the apparatus in Fig. 6, and shows an 

improved distributed robot scheduling decision apparatus. 

Referring to Fig. 7, the distributed robot scheduling decision apparatus in Fig. 6 further includes: 

a labeling and receiving module 70, configured to label the task suitable for execution as a claimed 

task and locally store the claimed task and receive updated task packs transmitted by the other 

robots and including labeled claimed tasks; 

an updating decision module 71, configured to judge priorities of the same claimed tasks in the 
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different task packs according to the updating decision variable and update and retain the task pack 

with the high priority; and 

a transmission module 72, configured to transmit the task pack with the high priority to the other 

robots. 

In the embodiment, the task suitable for execution is labeled as the claimed task and locally stored, 

then the updated task packs transmitted by the other robots and including the labeled claimed tasks 

are received, the priorities of the same claimed tasks in different task packs are judged according to 

the updating decision variable, the task pack with the high priority is updated and retained, and the 

task pack with the high priority is transmitted to the other robots, so that a technical effect of solving 

task execution conflicts by priority judgment is achieved. 

It is to be noted that, since all the swarm robots claim the tasks suitable for the robots to claim and 

execute for execution according to their own decision variables, under the condition that at least two 

of the swarm robots make a decision to claim the same task content, for example, any three robots 

claim the task of going to the nearby picking point to pick the goods, there may be a task execution 

conflict. 

It is also to be noted that, since each robot in the swarm robots labels a task claimed by the robot as 

a claimed task and transmits the task pack including the labeled claimed task to the other robots, 

each robot stores its own task pack including the labeled claimed task (for convenient description, 

the "own task pack including the labeled claimed task" is called a local claimed task pack for short) 

and the task packs transmitted by the other robots and including the labeled tasks (for convenient 

description, the "task packs transmitted by the other robots and including the labeled claimed tasks" 

are called transmitted claimed task packs for short). 

It is also to be noted that the updating decision variable includes, but not limited to, the present 

position state, power state and task claiming time of the robot. 

In addition, the different task packs refer to the local claimed task pack and the transmitted claimed 

task packs. 

Moreover, the priorities of the same claimed tasks in the different task packs are judged according 

to the updating decision variable, and the task pack with the high priority is updated and retained. 

For example, if task T1 is labeled to be claimed in all the local claimed task pack and the transmitted 

claimed task pack, priority judgment may be performed through, but not limited to, the following 

updating decision variables. 
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First, the priorities are judged through the task claiming time. 

It is assumed that a robot reads claiming time t1 of task T1 in the local claimed task pack and 

claiming time t2 of task T1 in a transmitted claimed task pack. If t1 is earlier than t2, it may be 

judged that a priority of task T1 claimed later is higher than a priority of task T1 claimed earlier. 

Second, the priorities are judged through the present position state. 

It is assumed that a robot reads a travel s1 between a present position thereof and execution of task 

T1 and a travel s2 between a present position of another robot and execution of task T1. If s1 is 

greater than s2, it may be judged that a priority of task T1 in the transmitted claimed task pack is 

high. 

In addition, the task pack with the high priority is updated and retained, and then the task pack with 

the high priority is transmitted to the other robots. In such a manner, decision priorities may be 

judged one by one to determine a final completion condition of execution of task T1 by a certain 

robot, not only are task execution conflicts avoided, but also a technical effect of optimizing a 

resource configuration is achieved. A transmission manner may be broadcast transmission or 

point-to-point transmission. In the embodiment, point-to-point transmission is preferred for 

transmission of the task pack. For example, the task pack is transmitted from one robot to another 

robot and then transmitted from the another robot to another robot, and the task pack is sequentially 

transmitted in such a manner until finally received by all the swarm robots. 

Fig. 8 is a structural diagram of an improved apparatus of the apparatus in Fig. 7, and shows an 

improved distributed robot scheduling decision apparatus. 

Referring to Fig. 8, the distributed robot scheduling decision apparatus in Fig. 7 further includes: 

a complete claiming judgment module 80, configured to judge whether all the tasks in the task pack 

are claimed or not; and 

a request module 81, configured to make a request of transmitting a new task pack according to a 

judgment result that all the tasks in the task pack are claimed. 

In the embodiment, it is judged whether all the tasks in the task pack are claimed or not, and when 

all the tasks are claimed, the request of transmitting the new task pack is made to the server, so that 

a technical effect of controlling the swarm robots to keep working is achieved. 

It is to be noted that, in S31 and S31, any robot in the swarm robots, if all tasks in a transmitted 

claimed task pack received by the robot are labeled to be claimed, judges that all the tasks in the 
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task pack are claimed, and in such case, the robot may transmit the transmitted claimed task pack 

to the other robots by broadcast transmission or point-to-point transmission until the data pack is 

transmitted to the robot communicating with the server, to communicate with the server to make a 

request of transmitting a new data pack, so that the technical effect of controlling the swarm robots 

to keep working is achieved. 

The above descriptions are only the preferred embodiments of the invention and are not intended to 

limit the invention. Any modification, equivalent replacement and improvement made within the 

spirit and principle of the invention shall be included in the protection scope of the invention. 

Industrial Applicability 

According to the distributed robot scheduling decision method provided in the embodiments of the 

invention, the task pack including the at least one task is received, the task pack is transmitted to 

the other robots in the swarm robots, then the decision is made according to the claiming decision 

variable to claim the task suitable for execution in the task pack, and the task suitable for execution 

is executed. In such a manner, the swarm robots may communicate with one another for task 

transmission and make decisions according to claiming decision variables to claim tasks suitable for 

execution in the task pack for execution. Therefore, a technical effect that the swarm robots may 

make decisions independently rather than in centralized decision and central control decision 

manners to effectively avoid overloading a server at a high possibility is achieved, and moreover, a 

technical effect of intelligently selecting tasks for execution to improve the execution efficiency is 

achieved. 
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Claims: 

1. A distributed robot scheduling decision method, comprising: 

receiving a task pack comprising at least one task, and transmitting the task pack to other 

robots in swarm robots; 

making a decision to claim a task suitable for execution in the task pack according to a claiming 

decision variable; and 

executing the task suitable for execution. 

2. The method according to claim 1, further comprising: 

labeling the task suitable for execution as a claimed task and locally storing the claimed task, 

and receiving updated task packs transmitted by the other robots and comprising labeled 

claimed tasks; 

judging priorities of the same claimed tasks in different task packs according to an updating 

decision variable, and updating and retaining the task pack with a high priority; and 

transmitting the task pack with the high priority to the other robots. 

3. The method according to claim 2, further comprising: 

judging whether all the tasks in the task pack are claimed or not; and 

when all the tasks in the task pack are claimed, making a request of transmitting a new task 

pack. 

4. The method according to claim 1, wherein the claiming decision variable comprises stopped or 

working states of the robot, and/or a present position state of the robot, and/or an own vehicle 

and container of the robot, and/or a task load of claimed tasks or tasks to be claimed of the 

robot. 

5. The method according to claim 2, wherein the updating decision variable comprises the present 

position state of the robot, and/or a power state of the robot, and/or task claiming time. 

6. An electronic device, comprising a memory and a processor, wherein the memory stores a 

computer program, and the computer program is executed by the processor to implement the 

method as claimed in any one of claims 1-5. 
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7. A storage medium, storing a computer program, wherein the computer program is executed by 

a processor to implement the method as claimed in any one of claims 1-5. 

 

8. A distributed robot scheduling decision system, comprising: 

swarm robots, comprising at least two robots, the robots communicating with each other 

through a communication interface; and 

a server, communicating with the swarm robots and configured to transmit a task pack 

comprising at least one task to any robot in the swarm robots for transmission to the other 

robots, 

wherein the swarm robots make a decision to claim a task suitable for execution in the task 

pack according to a claiming decision variable and executes the task suitable for execution. 

9. A distributed robot scheduling decision apparatus, comprising: 

a receiving and transmission module, configured to receive a task pack comprising at least one 

task and transmit the task pack to other robots in swarm robots; 

a decision claiming module, configured to make a decision to claim a task suitable for execution 

in the task pack according to a claiming decision variable; and 

an execution module, configured to execute the task suitable for execution. 

10. The apparatus according to claim 9, further comprising: 

a labeling and receiving module, configured to label the task suitable for execution as a claimed 

task and locally store the claimed task and receive updated task packs transmitted by the other 

robots and comprising labeled claimed tasks; 

an updating decision module, configured to judge priorities of the same claimed tasks in the 

different task packs according to the updating decision variable and update and retain the task 

pack with the high priority; 

a transmission module, configured to transmit the task pack with the high priority to the other 

robots; 

a complete claiming judgment module, configured to judge whether all the tasks in the task 

pack are claimed or not; and 

a request module, configured to make a request of transmitting a new task pack according to a 
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judgment result that all the tasks in the task pack are claimed. 


