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Abstract

In order to solve the problem of slow and low efficiency in searching for the optimal path for the
road-mobile robot, the optimal A* algorithm and artificial potential field method were selected as
the basic algorithms for global planning and local planning of mobile robots. In order to solve the
problem that the traditional A* algorithm has more searching nodes and the optimal path selec-
tion is slow, the weighted heuristic function is optimized to reduce the number of nodes traversing
and improve the speed of searching the optimal path. In order to solve the problem of local optim-
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al solution and target unreachable in the artificial potential field method, the enhancement factor
of the repulsive field is changed, the function of the repulsive field is optimized, and the detach-
ment function is introduced to reduce the possibility of the local optimal solution and avoid the tar-
get unreachable. The results show that compared with the traditional A* algorithm and the A* algo-
rithm using the fixed coefficient weighted heuristic function in the same map environment, the op-
timized A* algorithm combining the improved artificial potential field method can effectively re-
duce the number of traversed nodes, increase the efficiency of search, shorten the distance of the
path, and obtain the optimal path.
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Figure 1. Heuristic function using Euclidean Distance
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Figure 2. Attenuation trend of repulsive potential field under different correction factors
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Figure 3. Breakaway function flow chart
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Figure 4. Robot and obstacle motion status
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Table 1. Performance comparison of several methods under static obstacles
= L LM A AERSERY TR RELL R

Method Path_Node Searched_Node Consumed_Time
TRA_A* 26 84 0.042
H_W_A* 30 66 0.016

IM_APF_A* 30 67 0.007

Figure 5. Trajectory comparison of different algorithms under the same static obstacle
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Table 2. Performance comparison of several methods under a dynamic obstacle
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Method Path_Node Searched_Node Consumed_Time
H_W_A* 15 47 0.009
IM_APF_A* 15 36 0.005
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Figure 6. Trajectory comparison of different algorithms under the same dynamic obstacle
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Figure 7. Trajectory comparison of different algorithms under the same dynamic obstacle
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