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Abstract: An improved ant colony optimization algorithm — a differential evolution chaos ant colony optimiza-
tion(DEACO) algorithm is proposed to plan the optimal collision-free path for a mobile robot in a complicated static
environment. It utilizes differential evolution algorithm to update the pheromone, and appends the chaos disturbance factor
in the updating process to avoid the possible stagnation phenomenon. Finally, a new evaluation criterion is employed to
enhance the escaping capability of algorithm, avoid the path-locked situations and improve the efficiency in planning the
optimal path. Simulation results indicate that an optimal and safe path which the robot moves on can be rapidly obtained

even in a complicated geographical environment. The results are very satisfactory.
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2 HyE¥ i (Algorithm design)

2.1 S (Improvements of algorithm )

211 BA 2oy gk M I 15 B 3R 5 BT (Phe-
romone updating with differential evolution
characteristic)
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2.1.2 BB (Chaos disturbance )
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Fig. 1 Schematic of the corner between paths
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2.2 HER LB (Algorithm realization )
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Fig. 3 Flow chart of DEACO algorithm

3.1 A H bR B2 KR (Path planning for single ob-
jective )
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Table 1 Statistics results of the algorithm
runs in map 1
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Fig. 4 Path planning figure for single objective
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Fig. 5 Convergence curve of optimal evaluation value

for single objective situation
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Fig. 6 Path planning figure for multi-objectives
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Fig. 7 Convergence curve of optimal evaluation value for

multi-objective situation
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Fig. 8 Path planning figure with changing targets



Fal

BRI BBl N B R ) SO O AL i 461

350 T T T T T T T T

300

250

200

RARB AL

150

0 20 40 60 80 100 120140 160 180 200
IR
9 AZE) H AR AL PP WSt &

Fig. 9 Convergence curve of optimal evaluation value
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for changing targets

3.4  Fah AR Y T3 (Path planning with static
and dynamic obstacle )
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Fig. 10 Path planning figure for static and dynamic obstacles

interference situation
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Fig. 11 Convergence curve of optimal evaluation value for

static and dynamic obstacles interference situation
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4 458 (Conclusion)
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