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Robot Path Planning Based on Double-Layer Ant Colony
Optimization Algorithm and Dynamic Environment

XU Kai-bo'? LU Hai-yan' ,HUANG Yang',HU Shi-juan'
(1. School of Science , Jiangnan University , Wuxt , Jiangsu 214122 ,China ;
2. Wuxi Yuqi Senior High School , Wuxi , Jiangsu 214183, China)

Abstract. For the characteristics of being unknown and time-varying of dynamic environment,a new method for mo-
bile robot path planning is proposed in this paper. Firstly,in this method the environment model established by the grid meth-
od is convexized in order for the robot to avoid falling into U-shaped traps when moving along the planned path and thus to
speed up the path planning. Secondly,a double-layer ant colony optimization( DACO ) algorithm is proposed. In each itera-
tion of DACO algorithm,a path is found firstly by the outer ACO algorithm,then on basis of which a small environment is
constructed ,and then the robot re-plans path by the inner ACO algorithm in the small environment; if the newly obtained
path is better,then the global optimal path is updated and a new pheromone secondary update strategy proposed in this paper
is executed. At last,three kinds of obstacle avoidance strategies are put forward according to the volume and speed of differ-
ent dynamic obstacles in the environment. In the dynamic environment,the robot plans a global optimal path from the start-
ing point to the destination with respect to the static environment via the DACO algorithm, then from the current starting
point, the robot acquires the dynamic environment’ s information by its embedded sensor and implements waiting-for-obsta-
cle avoidance strategy ,collision avoidance strategy or rear-end collision avoidance strategy when necessary,and then the ro-
bot moves to next position as a new starting point. Simulation results show that the proposed can plan a safe and shortest path
for mobile robot in real time under dynamic environment and is a practical and effective method for mobile robot path plan-
ning.
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