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Ant colony optimization and particle swarm optimization for

robot-path planning in obstacle environment
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(School of Information Science and Engineering, Henan University of Technology, Zhengzhou Henan 450001, China)

Abstract: For searching the best path for a robot in an obstacle environment, this paper proposes an algorithm of
ant colony optimization(ACO) and particle swarm optimization(PSO) for path planning. The new algorithm effectively
combines the advantages of ACO and PSO. It adopts the grid method for environment modeling and makes use of the
efficiency and succinctness of PSO to obtain the initial distribution of pheromone, reducing the number of iterations and
accelerating the convergence. At the same time, by using the parallelizability of ants and distributed parallelized-searching
technology, the performance of the algorithm is effectively improved. The simulation result shows the effectiveness of the

proposed algorithm in solving the problem of path planning.
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Fig. 1 Environment modeling
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based on PSO)
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Fig. 2 Invalid path by PSO
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Fig. 3 The simulation result in environment 1

iﬂ#

N
|

EEmEmE |
B4 B2 p ras
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Table 1 Comparison of algorithms
ACO ACO+PSO
SRR PFWIBITIAs SERREES SFIsAT RS
7831 36.1 46.3 35.8 32.4
52 41.4 103.5 39.6 73.1

6 45 iE (Conclusion)

ASCEE R AL N B AR AR ), B2 T — Bl
TG EREE N LA A AT R RSO b 1 A 550, 1%
RAFEARA A EEIAR A, R T % B
(R R R AZSEVEAE I TR 243 FAR T WO 50, AE3K
KRR AL TR BRI, RSRA R RE K Ab
() — T 040 3 A BV, 38 21 8] 2 e A A 1k
e XU, SRAT T AR5 L R, S50 45 R B,
AT AL N AR R B T —F (8T
1) JEL %

£ % C#k(References):

[1]1 %4, mik, R B P AR IR S AR FLasA,
2002, 24(5): 475 — 480.
(LI Lei, YE Tao, TAN Min. Present state and future development of
mobile robot technology research[J]. Robot, 2002, 24(5): 475 — 480.)

[2] ZHANG C G, XI'Y G. Robot path planning in globally unknown en-
vironment on rolling windows[J]. Science in China, 2001, 44(2): 131
—139.

[3] MR, 2 5. SR SETENLAS B A v i) S BIF S (T]. 74
JE TP R 2 4k, 1998, 16(1): 79 — 83.
(SUN Shudong, QU Yanbin. Robot motion planning using genetic al-
gorithms[J]. Journal of Northwestern Polytechnical University, 1998,
16(1): 79 - 83.)

[4] DORIGO M, CARO G D. The Modified Swarm Optimization Meta-
heuristiclM] //COME D, MDORIGO, GLOVER F, Editors. New
Ideas in Optimization. Mc London, UK: Graw Hill, 1999: 11 —32.

[5] BONABEAU E, DORIGO M, THERAULAZ G. Swarm Intelligence:
From Natural to Artificial Systems[M]. New York: Oxford University
Press, 1999.

[6] KENNEDY J, EBERHART R C. Particle Swarm optimization[C]
/IEEE International Conference on Neural Network. Perth, Aus-
tralia: [s.n.], 1995.

[7]1 SHI Y, EBERHART R C. A modified swarm optimizer[C] //IEEE

International Conference of Evolutionary Computation. Anchorage,
Alaska: [s.n.], 1998.

[8] kI, soa, MG, &5, BETIURFSRRONLAS R AR T]. o
ML 5 R, 2005, 25(3): 34 - 37.
(ZHANG Meiyu, HUANG Han, HAO Zhifeng, et al. Motion Plan-
ning of Autonomous Mobile Robot Based on Ant Colony Algo-
rithm[J]. Computer Engineering and Application, 2005, 25(3): 34
-37.)

Y A

el (1982—), 55, WL A, F50 1 B g Uik
$9%, E-mail: dengfeng0125@126.com;

KERE  (1968—), Lo, #¥%, W4, LEHFTT b M2 9
N TR HE;

XEH  (1982—), L, WiHHIFUA, BFT5 1R iy 5 Ab B



