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Table 1 Tracing time of ant colony algorithm

Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle

Times 2 3 4 5 6
1 173.29 169.50 168.92 174.36 175.64 171.49
2 175.51 165.08 169.74 171.21 176.19 175.97
3 172.43  168.28 171.35 177.65 179.27 172.45
4 169.52  170.24 169.66 169.40 177.67 173.78
5 165.32  171.63 167.19 17271 175.49 171.53
6 171.85 169.27 172.82 172.25 176.20 170.53
7 176.27 169.31 170.27 173.24 178.34 176.73
8 165.28 167.15 169.01 175.54 178.58 171.42
9 177.91 175.80 171.43 172.58 172.17 174.87
10 170.39  166.92 170.55 170.57 177.36  177.04

Average

(s) 171.777 169.318 170.094 172.951 176.691 173.581
S
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Table 2 Tracing time of fusion algorithm

Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle

Times 2 3 4 5 6
1 1.36 1.64 1.92 2.36 2.64 3.12
2 1.21 1.74 1.74 2.21 2.74 3.04
3 1.65 1.49 1.35 2.65 2.49 2.95
4 1.40 1.83 1.66 2.40 2.83 2.66
5 1.71 1.39 1.19 1.71 2.39 3.19
6 1.25 1.50 1.82 2.25 2.50 2.82
7 1.24 1.56 1.27 2.24 2.56 3.27
8 1.54 1.96 1.01 2.54 2.96 3.01
9 1.58 1.92 1.43 2.58 2.92 3.43
10 1.57 1.35 1.55 2.57 2.35 3.05

Average

(%) 1.451 1.638 1.494 2.351 2.638 3.054
s
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Table 3  Average running time of fusion algorithm and ant colony

algorithm and the time comparison of two algorithms

Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle

1 2 3 4 5 6
Fusion
1.451 1.638 1.494  2.351 2.638  3.054
T,(s)
Ant colony
T,(s) 171.777 169.318 170.094 172.951 176.691 173.581
2

T,(s)/T,(s) 0.008 0.009 0.008 0.013 0.014 0.017
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A RAPID PATH PLANNING ALGORITHM FOR MOBILE ROBOT
WITH IMPROVED ANT COLONY ALGORITHM "
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(1.School of Traffic Engineering, Hunan University of Technology , Zhuzhou 412007, China)
(2.School of Electrical and Information Engineering, Hunan University of Technology , Zhuzhou 412007, China)
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Abstract Dijkstra algorithm has been widely used for the mobile robot path planning( MRPP ). However, under
the complex conditions it can not make sure that the results are correct or optimal. Though with the ant colony al-
gorithm, the mobile robot path planning model can give the global optimal solution under certain conditions, but
it needs a long time for the solution. Therefore, a fusion algorithm combining Dijkstra algorithm with ant colony
algorithm is proposed. This hybrid algorithm contains the advantage of Dijkstra and ant colony algorithm to obtain
the optimal MRPP in shorter time. Firstly, a suboptimal solution of the shortest path can be found with the Dijk-
stra fast algorithm when the robot is working. Secondly, near the suboptimal solution the working environment is
accurately divided. Finally, the shortest path can be gained by the ant colony algorithm. From the simulation
results, more than 90% of the tracing time of the fusion algorithm can be reduced when compared with ant colony
algorithm. It is apparent that this fusion optimization algorithm not only reduces the time consumption of the ant

colony algorithm, but also obtains the reliable global optimal solution.

Key words mobile robot, path planning, Dijkstra algorithm, ant colony algorithm, fusion optimization

algorithm
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