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Forest Fire Prevention Mobile Robot Path Planning Based
on Improved Ant Colony Algorithm

YANG Song, HONG Tao, ZHU Liangkuan
(College of Computer and Control Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: To solve the problem of optimal path planning for forest fire prevention mobile robots in forest terrain conditions, an im-
proved ant colony algorithm based on extended neighborhood was proposed. Firstly, the plan of directional extended neighborhood was
introduced, and the search neighborhood was extended from 8 to 10, which was in an attempt to expand search efficiency and scope.
Then, considering multiple factors that affect the mobile robot, path length and energy consumption were used to improve heuristic
functions. Next, the initial pheromone was improved by incorporating location information. Finally, the advantages of the Max—Min Ant
System (MMAS) and the elite ant model were combined to improve the pheromone updating rule. Results indicated that the proposed
improved algorithm compared with traditional ant colony algorithm and the ant colony algorithm based on multiple inspired factor, which
can shorten the path length by 7. 66% and 6. 53% , reduce energy consumption by 62.2% and 49. 3%, decrease the comprehensive in-
dex by 32.6% and 23. 1%. The research demonstrated that the proposed improved ant colony algorithm had stronger global search ca-
pabilities and considerable practical value.

Keywords : Extended neighborhood; path planning; ant colony algorithm; mobile robot; forest fire prevention
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