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Dynamic Path Planning for Autonomous Mobile Robots
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Abstract : We propose a new path planning method for autonomous mobile robots. To maximize the utility of mobile robots,
the collision-free shortest path should be generated by on-line computation. In this paper, we develop an effective and practical
method to generate a good solution by lower computation time. The initial path is obtained from skeleton graph by Dijkstra's
algorithm. Then the path is improved by changing the graph and path dynamically. We apply the dynamic programming
algorithm into the stage of improvement. Simulation results are presented to verify the performance of the proposed method.
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Fig. 1. A path planning problem.

(a) Visibility graph based

a9 2. F2AE .
Fig. 2. Path planning methods.

(b) Skeleton graph based
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Fig. 3. Steps of graph generation.
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Fig. 4. Initial path.
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Table 1. Comparison of total distance.

ol % % ol5A [mm] A& [%]
Az | 7R 2FAA | AL | ARE | FFA
wE | | | o] | i)
5 611 767 642 -5.07 1630
10 912 977 890 2.14 8.90
20 1024 | 1236 | 1037 -1.27 16.10
35 732 963 767 -4.78 20.35
55 1058 | 1199 | 1056 0.19 11.93
80 915 1114 | 939 2.62 15.71
110 | 1062 | 1209 | 1062 0 12.16
145 900 1032 | 912 -1.33 11.63
185 | 1106 | 1239 | 1110 -0.36 10.41
230 | 1155 | 1294 | 1165 -0.87 9.97
9 it -1.40 13.35

# 2 A AR E AL
Table2. Comparison of computational time.
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ZRE | 234 | Al

5 0.56 0.52 0.56
10 1.08 0.75 0.80
20 8.75 1.05 1.11
35 22.70 1.44 1.50
55 46.52 2.13 2.20
80 89.19 2.75 2.85
110 150.97 3.78 3.86
145 275.56 4.83 4.9
185 418.58 5.94 6.00
230 594.56 7.59 7.69
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