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Abstract

To address the issues of unclear search direction, excessive search range, and redundant nodes in
the Jump Point Search (JPS) algorithm, an improved JPS algorithm is proposed. Firstly, a weight co-
efficient is added to the heuristic function to enhance search efficiency. Secondly, an elliptical dy-
namic expansion boundary is established to limit the search range. Finally, key jump points are ex-
tracted to optimize the number of inflection points and path length. Experimental results demonstrate
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that compared with traditional algorithms, the improved algorithm achieves fewer inflection points
and computational nodes, shorter path length, and higher search efficiency.
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Figure 1. Schematic diagram of the JPS algorithm
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Figure 2. Common heuristic functions
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Figure 3. Determination of local map complexity
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Figure 4. Comparison of search processes with and without dynamic boundary expansion. (a) Without
dynamic boundary expansion; (b) With dynamic boundary expansion
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Figure 5. Comparison of final paths with and without key jump point extraction. (a)
Without key jump point extraction; (b) With key jump point extraction
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Figure 6. Comparison of simulation experiment results. (a) Planning result of baseline JPS; (b) Planning result of en-

hanced JPS
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Figure 7. Field test validation results. (a) Initial state; (b) During operation; (c) Final state
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