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Abstract: The paper introduces a simple and efficient A * algorithm into the path planning problem in a grid map. In order to improve
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the efficiency of path planning, this paper proposes a shortest path algorithm based on theoretical minimum distance, characterized by dynam-
ically changing valuation function weights of A star algorithm with limited ellipse area. The start point and end point are two focal points of
ellipse area, and the long axis of ellipse is calculated by statistical analysis and obstacle size between start point and end point. Actual cost of
each node is given weight which dynamic change between upper and lower limits. The penalty cost is given to the penalty function which the
farther away from the line, the greater the penalty. The final path is close to the shortest path in theory through penalty factor acting on esti-
mated cost. The penalty factor is proportional to the shortest distance to the theory. The simulation results show that the shortest path algo-

rithm can improve search efficiency greatly and ensure search accuracy.
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