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Abstract

With the introduction of the ' Made in China 2025 ' strategic decision, the manufacturing industry is
accelerating towards digital and intelligent development. In order to improve their competitiveness in the
market, enterprises are committed to the construction of digital workshops to improve product quality and
production efficiency. Compared with the traditional manufacturing workshop, the digital workshop
realizes the intelligence and automation of the production process by introducing advanced automation
equipment and intelligent systems. Among them, the Automated Guided Vehicle (AGV) transportation
system, as the key to the connection of multiple links in the digital workshop, has a direct impact on the
production efficiency of the entire workshop. Therefore, the research on the scheduling problem of AGV
system has become a hot research topic in recent years. Based on the above background, this thesis aims to
carry out the research on workshop AGV task scheduling and path planning for the unreasonable task
allocation and time-consuming path conflict resolution of the AGV system in the digitized cable production
workshop of enterprise A, with the aim of improving the overall production efficiency of the workshop and
the operation efficiency of the AGV. The main research content of this thesis is as follows:

(1) Aiming at the problem that the existing AGV task scheduling scheme in the digital cable
production workshop is unreasonable, which leads to the long waiting time of processing equipment and
the low overall production efficiency of the workshop, a multi-AGV task scheduling optimization
algorithm based on hybrid multi-strategy sparrow search algorithm plus vehicle allocation algorithm is
proposed. Firstly, the mathematical model of AGV and machine joint task scheduling is established.
Secondly, the sparrow search algorithm is improved by using the good point set combined with the random
reverse learning strategy, the Aquila search strategy and the Cauchy mutation strategy to improve the
performance of the algorithm. According to the characteristics of the scheduling problem, the heuristic rule
population initialization, the crossover and mutation operator and the neighborhood search strategy based
on the key process are added to complete the construction of the hybrid multi-strategy sparrow search
algorithm. At the same time, the vehicle assignment algorithm is introduced to solve the AGV task
assignment problem. Finally, the effectiveness of the improved strategy and the effectiveness and
superiority of the proposed algorithm in solving the AGV task scheduling problem are verified by
simulation experiments.

(2) Aiming at the problems of single multi-AGV path and long time-consuming conflict resolution in
digital cable production workshop, a multi-AGV conflict-free path planning algorithm based on improved
snake vulture optimization algorithm is proposed. Firstly, the double chaotic mapping strategy, Osprey

search strategy and adaptive T distribution strategy are used to improve the snake vulture optimization



algorithm and comprehensively improve the performance of the algorithm. Secondly, the improved snake
vulture optimization algorithm is applied to the path planning problem, and the global path planning of
AGYV is carried out. In addition, aiming at the conflict problem between multiple AGV paths, a
multi-strategy conflict-free path planning model based on time window model is constructed. The conflict
detection is carried out through the time window, and the multi-AGV conflict resolution is realized by
using the priority allocation method, the rate adjustment method and the re-planning method, and finally
the conflict-free path is generated. Finally, the multi-AGV path planning simulation experiment is carried
out in the grid environment map of the digital cable production workshop. The results show that the
proposed algorithm can effectively plan a reasonable and efficient conflict-free path.

(3) In this thesis, the digital cable production workshop is used as the application scenario to verify the
proposed algorithm. Firstly, the effectiveness of the task scheduling algorithm is verified based on the
actual production data. The results show that the efficiency is improved by 4.29 % compared with the
existing scheduling scheme of the workshop. Secondly, the multi-AGV conflict-free path planning
experiment is carried out by building a simulation experiment scene. Finally, by extracting the AGV task
information in the task scheduling algorithm generation scheme, and using the path planning algorithm to
regenerate the path, the final scheduling scheme is formed. Compared with the algorithm generation
scheduling scheme, the final scheme is further improved in production efficiency, and the AGV operation
efficiency is improved by 14.70 %.

Key words: AGV; Task Scheduling; Sparrow Search Algorithm; Conflict-free Path Planning; Secretary
Bird Optimization Algorithm
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