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Path planning of mobile robot based on improved variable
step size ant colony algorithm

Li Zhikun"? Huang Yiging"> Xu Yugiong"?

(1. College of Electrical Engineering, Anhui University of Engineering, Wuhu 241000, China;
2. Provincial Key Laboratory of Detection Technology and Energy Saving Devices, Wuhu 241000, China)

Abstract: In order to solve the problem that mobile robots fall into local convergence and cannot achieve the optimal path in the path
planning of ant colony algorithm, this paper proposes an improved variable-step ant colony algorithm to enable it to achieve the path with
fewer convergence iterations optimal. According to the relevant characteristics of ant colony algorithm that applied in path planning, it
optimizes the allocation of pheromone, reduces the impact of local pheromone content on the algorithm, avoids the ant colony from falling
into the local optimum when searching the path, adds the weighting factor in the transition probability formula and increases the
probability of the mobile robot moving in the direction of the end point, it effectively reduces the number of ant colony convergence
iterations, changes the mobile robot’ s moving step length, enables it to move freely and without collision within 360 °, and effectively
shortens the path length. The simulation results show that: in the simple environment, the convergent iteration times and the optimal
path length of the improved variable step ant colony algorithm are 2 times and 28. 042 m respectively, while the convergent iteration times
and the optimal path length of the traditional ant colony algorithm are 25 times and 29. 213 m respectively. In the complex environment,
the convergence iteration times and the optimal path length of the improved variable step ant colony algorithm are 2 times and
43.960 2 m respectively, and the convergence iteration times and the optimal path length of the improved potential field ant colony
algorithm are 16 times and 45. 112 7 m respectively. The simulation results demonstrate the effectiveness and superiority of the improved
variable step ant colony algorithm.

Keywords : variable step size; ant colony algorithm; pheromone; path planning
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size ant colony algorithms
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for m=1toM
Initialization taboo table;

Initialize the adjacency matrix;

Crawl route initialization ;

State initialization ;

Move the starting point S into the taboo table;

Determine whether the candidate node of ant m is in the
taboo table;

while ( The candidate node exists && ant does not
reach the target point Z)

Perform
probability distributions

correlation  calculations  to  establish
Select the next node according to equation (7)

Status updates and related record updates;
end
Local pheromone update according to equation (14) ;
end
Perform all pheromone updates according to equation

(10);

end
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