
 

Journal of Computing and Electronic Information Management 
 

ISSN: 2413-1660 

 

29 

 

Optimization of AGV scheduling strategy and path planning 

 
Libo Yang 

Guangdong University of Science & Technology, Dongguan, 523083, China 

 

Abstract: With the development of our country's social economy, the industrial 

structure is upgraded, and the mode of production and transportation is gradually 

developing to the direction of intellectualization and automation. At present, some 

enterprises in China have realized the digital production workshop and become the 

main direction of social research. They are widely concerned by the government. The 

digital production workshop is not only an advanced production model, but also a 

combination of flexible management and advanced production equipment. In the 

manufacturing industry, flexible execution system has been widely used. AGV is an 

important transportation work for automated stereo warehouse and flexible 

manufacturing system. Therefore, it is necessary to further improve the working 

efficiency of AGV. This paper mainly puts forward specific suggestions and measures 

for AGV scheduling strategy and path planning optimization. In order to improve the 

operational efficiency of AGV and realize the purpose of reducing costs. 
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1. Analysis of Factors Affecting the Operating Efficiency of AGV System 

In general, planning, Path, and scheduling are the main factors that affect the 

operating efficiency of AGV systems. The scheduling is mainly to send the task process 

to AGV and select any process; The path is the path from the transport source to the 

destination; The purpose of the plan is to avoid blocking or reduce the waiting time 

and determine the time required to reach and leave the loading platform. 

The so-called AGV system is composed of multiple AGVs. It not only needs to ensure 

that each AGV will not collide, but also needs to be able to accurately complete the 

corresponding tasks within a specified time. In the design process, if only one AGV 

scheduling is considered, then coordination between multiple AGVs can not be 

guaranteed, and it is easy to cause various problems such as resource grabbing, 

collision, and blocking between AGVs. Therefore, the AGV scheduling strategy here 

plays an important role. By coordinating and coordinating the assignment of tasks 
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between each AGV, it can also prevent various problems. The AGV system path 

planning is based on the scheduling strategy, coordinating the work of each AGV within 

a specified time, improving its work efficiency, and completing the handling work in 

the shortest possible time. Therefore, the effectiveness of AGV scheduling strategy 

and path planning will directly affect the operating efficiency of multiple AGV systems. 

 

 1.1 Impact of scheduling strategy on AGV system 

The AGV system is mainly composed of multiple AGVs that form an organic whole. 

Then each AGV will correspond to different tasks, including picking up, transporting, 

and releasing goods. If one of the AGVs is in operation, Then it will affect the work of 

other AGVs, including the choice of work tasks. Only one AGV is in work status, but 

an AGV has a certain amount of time to complete a certain task, which will affect the 

efficiency of the entire AGV system. Therefore, the scheduling strategy is to effectively 

improve the working life of AGV, save electricity, reduce the running time of AGV empty 

load, and improve the overall working efficiency. Therefore, AGV scheduling strategies 

are particularly important. 

 

1.2 Impact of Path Planning on AGV System 

AGV scheduling strategy is only a part of solving the problem of operating efficiency 

of multiple AGV systems. The operating efficiency of AGV systems is also related to 

path planning. Because multiple AGVs operate at the same time, they will occupy a 

large number of loading locations and driving paths, which will certainly affect the 

work of other AGVs. Because the choice of the AGV driving path will directly affect the 

operating efficiency of the AGV system, the AGV path planning is the same. Can 

effectively improve the path of the entire system. Scientific and reasonable path 

planning can greatly reduce the waiting time and AGV congestion situation. At the 

same time, it can effectively improve AGV's working life, save electricity, and  

travel time. Therefore, it is necessary to reasonably plan the AGV path[1]. 

 

2. Optimization of scheduling strategies for multiple AGV systems 

Firstly, according to the distribution of AGV's work tasks and the operation status, the 

work task status data table and AGV status data table are established respectively. 

 

 2,1  AGC status data table 

Using the computer system, according to the principle of design, the tasks are 

reasonably allocated, and the tasks are reasonably sorted when meeting the operating 

requirements of the AGV system. Therefore, the operating status of the AGV here is 

particularly important. It must be clear about its operating status, including the 
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previous operating status. The specific state of the operation, including the location of 

the delivery and the location of the delivery, and the specific time when the task has 

been completed, including the theoretical completion time in the design. Among them, 

the state of AGV includes maintenance, charging, idle and occupation, etc.. It is 

expected that the completion time will exceed the actual completion time[2]. 

 

2.2 Data table on operational task status 

Through the use of a computer system, it is possible to accurately record the status 

of each specific job Renwuwancheng, the time the task is sent, and the specific time 

node for completing this task. The specific data includes the location of the delivery, 

the location of the delivery, the end time, and the start time of the task. Wait. Among 

them, Renwuwancheng's state includes completed, ongoing, and not carried out. The 

task must be issued before the task begins, and the completion time must also be 

before the completion time node. 

 

Fig.1 AGV scheduling policy flowchart 

 

 2.3 Establishment of a scheduling model 

Under normal circumstances, AGV will experience three speed changes during 

operation, namely acceleration, uniformity, and deceleration. At the same time, there 
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will also be two working conditions, full load walking and idling. The AGV operation 

was smooth: to accept the work task, AGV moved from the previous work site to the 

task's pick-up platform to work, and then loaded the line to the loading platform to 

unload. At this point, another pre-assigned task will be issued in the system. 

Combining the above, using the improved particle swarm algorithm, the AGV 

scheduling policy flow chart is shown below. 

 

3. Optimization of Path Planning for Multiple AGV Systems 

 3.1 Control strategy 

Under normal circumstances, multiple AGV system path planning can be divided into 

three types of control methods, namely distributed control, decentralized control, and 

centralized control[ 3] And ... In centralized control, the computing power is 

particularly high. In this case, the CPU's performance must be high. The information 

of multiple AGVs is passed to the CPU, and then the CPU plans all AGV information in 

a unified manner. Decentralized control means that different AGVs have different 

independent intelligent control units. Each AGV system can perform task execution, 

decision-making, and path planning separately. At the same time, the information 

between different AGVs is interoperable. Can help improve the coordination between 

multiple AGVs. Distributed control is a limited set of decentralized and centralized 

control. It not only has CPU unified scheduling, but also can independently control and 

independent basic judgment. Each AGV can handle information autonomously, greatly 

improving the efficiency of information processing. 

This article mainly uses the offline path planning to carry on the online coordination 

strategy, The AGV path planning strategy is follow in fig.2. 

 

Fig .2 The AGV Path Planning Strategy 
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3.2 Coordination strategy for online testing 

The AGV sensor is used to collect various information and transmit it to the CPU. If 

there is a conflicting AGV, specific categories can be determined and specific 

corresponding strategies can be adopted. At the same time, AGV also sends its own 

positioning information to the CPU, and then COU determines the path AGV walks. 

Each AGV will transmit its own real-time information to the CPU, which will be 

aggregated and analyzed by the CPU. When the AGV runs to a node, the system will 

automatically set up the corresponding node, and the CPU can fully control all AGV 

system information and make a timely response to it[ 4] And ... 

 

4. Conclusion 

Since the auto-guided car is an important handling tool and is expensive, the working 

efficiency of the AGV will directly affect the operating efficiency of the entire system. 

Therefore, improving the efficiency of the AGV can greatly reduce the production cost. 

In addition, AGV's scheduling strategy and path planning will directly affect AGV 

efficiency. In this paper, the corresponding data table is established through AGV's 

operating state, and the scheduling model is established to perform AGV scheduling. 

In terms of path optimization, the control strategy and online monitoring coordination 

strategy are optimized. Therefore, the efficiency of AGV's entire system is greatly 

improved. 
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