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Abstract With the rapid advancement of information and communication technology and artificial
intelligence, there is a growing demand for automation in logistics and production systems, where
autonomous mobile robots play a crucial role. These robots operate in diverse environments, including
manufacturing plants and logistics centers, and significantly contribute to enhancing the efficiency and
productivity of logistics and production operations. Consequently, the optimization of path planning for
autonomous mobile robots has become a vital concern in these systems. This paper proposes an
algorithm named RRT-GRID, which builds upon the widely used rapidly exploring random tree algorithm
in autonomous mobile robots to optimize logistics and production systems. The RRT-GRID algorithm
leverages the integration of grids and waypoints to overcome the limitations of the conventional RRT
algorithm in complex and extensive environments. Its primary objectives include path optimization and
reduction of computation time. The effectiveness of the proposed RRT-GRID algorithm is demonstrated
through simulation models that replicate real-world logistics and production system environments, which
showcase its performance in complex scenarios. Based on the methodology proposed and experimental
results in this paper, we confirmed the significance of path planning for autonomous robots in logistics
and production systems. Furthermore, it is expected that optimizing the path planning of autonomous
robots will contribute to enhancing the efficiency and productivity of logistics and manufacturing
industries.
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Fig. 1. Tree Construction Process of RRT[15]
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Fig. 3. Phase 2 of RRT-GRID Algorithm
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Fig. 7. Category 2: Layout of Distribution Center 1
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Case 5

Fig. 10. Category 5: Layout of Line-type Production
System
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Table 2. Summary of Simulation Results

Measurement Factors
Category Algorithm Path Required
Length Times (sec)
RRT 1183.75 260.96
1 RRT* 1086.44 370.92
RRT-GRID 1107.07 209.62
RRT 1350.66 1688.63
2 RRT* 1250.15 2454.07
RRT-GRID 1223.19 1031.80
RRT 1276.09 1767.04
3 RRT* 1164.75 2340.52
RRT-GRID 1163.42 1137.99
RRT 1251.07 1239.36
4 RRT* 1140.11 1813.12
RRT-GRID 1127.47 849.03
RRT 1214.69 573.33
5 RRT* 1135.17 839.60
RRT-GRID 1112.40 400.67
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