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Abstract: To enhance the operational efficiency and intelligent decision making capability of auto-
mated container terminals, this study addresses the collision free path planning problem for multiple
AGVs operating bidirectionally in the horizontal transport area. Considering the layout characteristics of the
terminal’ s horizontal transport zone, a grid-based map is constructed, and the AGV collision-free path
planning problem is formulated as a mathematical programming model with the objective of minimizing the
makespan (i. e. , the maximum completion time) of all tasks. A PPO algorithm is then designed. A simu-
lation environment tailored for bidirectional guideway systems is developed, incorporating specifically de-
signed action and state spaces for multi-AGV operations. An anti-detour heuristic is introduced to improve
the search efficiency of the algorithm. The proposed algorithm is benchmarked against the commercial
solver Gurobi, the A" algorithm, and a genetic algorithm. Simulation results demonstrate that the proposed
algorithm exhibits superior solution stability and stronger convergence capability, particularly for large-
scale problem instances.

Key words: automated container terminal (ACT) ; automated guided vehicle (AGV) path planning;
proximal policy optimization( PPO) algorithm; detour prevention strategy
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Fig.1 Schematic diagram of AGV guide path
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Tab.2 Implementation steps of AGV path planning
algorithm based on PPO
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17, Cp= tig,

18, Coue = max(Coy, Cp) /T B K 52 T i

19. return C,,
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Tab.3 Hyperparameters of PPO algorithm
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Tab.4 Performance comparison of three algorithms and the improved PPO under different scales
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two algorithms
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Tab.6 Comparison of path planning results for AGVs

on bidirectional lanes using two PPO algorithms
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