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Abstract For the problem of multi-target point inspection planning for mobile robots, this paper propo-
ses a path planning algorithm that integrates the Improved Jump Point Search algorithm (JPS) with the
Ant Colony Optimization algorithm (ACO). Firstly, an angle-guided factor is introduced into the evalu-
ation function of the JPS algorithm to provide stronger directional guidance for the path. Then, consid-
ering the influences of path distance, smoothness, and safety on the evaluation function, a path with
better comprehensive performance is obtained. Next, a bidirectional reverse jump point pruning rule is
proposed to eliminate redundant nodes, further reducing path length and improving path smoothness.
Finally, the path obtained from multi-objective optimization is used to replace the distance factor in the
traditional Traveling Salesman Problem (TSP), and an adaptive ant colony algorithm is used to solve the
multi-target point path planning problem. Simulation results show that the improved JPS algorithm has
better comprehensive performance compared to the traditional JPS algorithm. When applied to multi-tar-

get point planning, it demonstrates stronger effectiveness and practicality.
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Table 2 Comparison of experimental results in different environments
AR B - BE
Hh 5 RS
JPS SCHkC 13Tk JPS EJPS ERJPS JPS SCHRC13 ]k JPS EJPS ERJPS
i 1 43.36 43.36 46. 28 43.02 5. 50 6.28 2.36 0.79
M & 2 43. 94 43. 94 44,53 42.36 7.07 7.85 5.50 0.77
& 3 46. 28 46. 28 48.63 47.02 13.35 11.00 7.07 4.90
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i ] Y5
JPS k13 ]t JPS EJPS ERJPS JPS k[ 13 ]t JPS EJPS ERJPS
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