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Abstract

We propose a path planning method for mobile robots on the basis of multi-strategy hybridartificial fish
swarm algorithm ( MH-AFSA). We introduce a multi-strategy hybrid strategy to improve the convergence
speed and global search ability of the traditional artificial fish swarm algorithm ( AFSA). The vision of the ar-
tificial fish is enlarged by using the weighted average distance strategy. The log function is used as the step
size factor, which overcomes the limitation of the traditional fixed step size. Gauss mutation strategy is used to
expand the diversity of the population. The performance of the proposed MH-AFSA is tested by classical func-

tion optimization and the traveling salesman problem (TSP). The environment model of mobile robots is es-
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tablished, and the path planning method based on MH-AFSA is presented. Numerical simulations demon-

strate the superiority and effectiveness of the proposed method.
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Tab.l  The algorithms’ running time

BRI AL RN e ma] /s it /s
AFSA 4.0197 1.203 5
WAD-AFSA 1.940 3 0.854 4
Rosenbrock
ALF-AFSA 0.947 1 0.338 1
MH-AFSA 0.796 4 0.182 3
AFSA 3.991 1.767 4
WAD-AFSA 2.851 1.394 3
Rastrigin
ALF-AFSA 1.834 2 1.240 3
MH-AFSA 0.964 5 0.751 6
AFSA 5.378 8 37389
WAD-AFSA 2.946 7 2.199 7
Ackley
ALF-AFSA 2.030 9 1.788 3
MH-AFSA 1.861 0.556 9
AFSA 1.893 1 1.228
WAD-AFSA 1.501 3 1.035 4
Needle
ALF-AFSA 12356 0.874 6
MH-AFSA 0.956 7 0.473 06
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Tab.2  Accuracy of the solutions

BRI AT I/ MA RME
AFSA 8 955.438 9 10 010.471 9
WAD-AFSA 9 978.780 9 10 014.245 1
Rosenbrock
ALF-AFSA 10 009.342 5 10 017.768 8
MH-AFSA 10 014.344 9 10 019.986 3
AFSA 55.196 3 58.376 9
WAD-AFSA 57.900 6 58.498 4
Rastrigin
ALF-AFSA 58.732 17 59.146 7
MH-AFSA 58.922 8 59.946 7
AFSA -43871 -0.201 5
WAD-AFSA -2.927 -0.350 58
Ackley
ALF-AFSA -0.919 68 -0.306 45
MH-AFSA -0.591 84 -0.026 458
AFSA 2 748.836 2 2 853.462 1
WAD-AFSA 2793.371 8 2 887.860 2
Needle
ALF-AFSA 2 831.877 3 2 937.559 3
MH-AFSA 2 889.359 4 2991.264 5
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#3  TSPLIB Sk
Tab.3  Test for TSPLIB examples

S| [RAAERES AR IE ERUEL
AFSA 431.926 4 2382
WAD-AFSA 429385 1 2196
EIL51
ALF-AFSA 428.921 4 2107
MH-AFSA 426.302 5 1988
AFSA 550.136 4 3346
WAD-AFSA 546.362 5 3301
EIL76
ALF-AFSA 543.163 2 2 487
MH-AFSA 540.195 3 2162
AFSA 1 296.823 4 3425
WAD-AFSA  1265.465 1 2988
RAT99
ALF-AFSA 1 238.786 2 2542
MH-AFSA 1 224.398 4 2260
AFSA 14 523.21 35 5 842
WAD-AFSA 14 426.002 4 5023
LIN105
ALF-AFSA 14 402365 2 3568
MH-AFSA 14 382.128 5 3024
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Fig.1 Coordinate and serial number

2, BB HLAS AATIE 23 [AIPR I vh ) B R4 1
B2 AERPR SR, P PR €0 A A A 22 s B i g o 7 [X 3 L XS
TR AL DR, AN — ARt 24 T — Al
RETHEE, T B IR 27 B0 A R 4 DX I Pl AAE
TR AR R FURE R — MRS 1 R R AR RS 3l HLR
RETE UM A 3. JET BRI lR, A SCESL IR
LA AFREAEELANIAT 2 .

32 RMUSBREMEER

W 22 MR A3 SR N TR s A A A
A, R IR R -

Step 1 KEHL&w AAT AL BRI AR Ha RS 5 06 A7 PR S
BE, FERAALA R N ST TR AR

0 2 4 6 8 10 12 14 16 18 20
B2 Bala B TIREsR

Fig.2 Running environment model of the mobile robots

Step 2 E R S A TARRERMENSE. A
LA REARIAE N =50, BLEFEE visual =0.15, B3 K
step =0.45, WEEFHF 6 =0.8, 2R K E N_max =50.
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20 K4 BB ABRK
18 “\U :QITASS—AFSA Tab.4  Path length of the mobile robots
16 oA AL WKHE Bt THEE FREE /s
14 AFSA 352346 312100 332132 82.450 0
1 WAD-AFSA  32.6275  30.2132 29.520 0 75.220 0
0 ALF-AFSA 294836 28.318 3 29.132 6 73.370 0
¢ . MH-AFSA  28.462 7 28.094 1 28.273 8 67.740 0
6 TP, BIA T A Yi F B A K B R s . 2P K
4 . - BRI HORS Sl A 7 SR R R B e U728 S s 1 GRS 4R
5 T i RS SIGEE | LR AR B 2 R R4
| 3 mn BRI AN TSP B P PR, o T B0k
S R fRREEE; SR, SRR A AT SRR T
3 L L OB MB35 T SOk
Fig.3  Path planning for the mobile robots P WEAR e, 2 N2 DIR IN G Ear !
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