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Multi-strategy Adaptive Symbiotic Organisms Search Algorithm

ZHOU Hu , ZHAO Hui", LI Mudong , CAI Yawei

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract: Aimed at the problems that Symbiotic Organisms Search (SOS) algorithm is poor in conver-

gence, low in searching precision and ease of premature convergence, a multi-strategy adaptive algorithm

is proposed. Firstly, according to the fitness, populations can be divided into three groups, and each group

with different strategies can achieve different functions. Secondly, a hybrid search strategy based on adap-

tive scaling factor can make its search strategy realization of the adaptive adjustment. Finally, in order to

maintain the population diversity, a mutation is utilized when the individual beyond the boundary. Experi-

ments are conducted on the 14 benchmark functions, and the results show that the MSASOS algorithm

improves obviously the performance in convergence speed, precision and global optimization.

Key words: symbiotic organisms search (SOS); multi-strategy; adaptive adjustment; global optimization
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Tab.l Benchmark functions

F5 Function D Range optimal
11 Zakharov 50 [—5,10] 0
1o Sphere 50 [—10,10] 0
fs SumSquares 50 [—100,100] 0
I Quartic 50 [—1.28,1.28] 0
fs Schwefel 2.22 50 [—10.10] 0
fe Schwefel 1.2 50 [—100,100] 0
1 Griewank 50 [—600,600] 0
fs Rastrigin 50 [—5.12,5.12] 0
1o Rosenbrock 30 [—30,30] 0
f1o Colville 4 [—10,10] 0
fu Booth 2 [—10,10] 0
fr2 Schaffer 2 [—100,100] 0
fis Boachevsky3 2 [—100,100] 0
fu Easom 2 [—100,100] —1
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Tab.2 Performancecomparison with SOS, PSO, GWO and ABC ( f, — f7)
f Method Best Worst Mean Std Time/s
MSASOS 0 0 0 0 1.769 9
SOS 9.933 8e—88 8.115 9e—87 4.554 7e—87 5.036 4e—87 5.945 6
f1 GWO 3.519 0e—101 9.107 6e—101 6.313 3e—101 10.370 4 10.370 4
PSO 184.633 1 243.489 6 214.061 3 41.617 8 11.909 2
ABC 516.305 5 537.001 2 526.653 4 14.634 1 16.230 6
MSASOS 0 0 0 0 0.772 3
SOS 0 0 0 0 3.092 5
f2 GWO 5.230 3e—273 3.788 0e—269 4,938 5e—270 0 7.578 2
PSO 23.620 0 49.417 6 31.624 7 7.013 2 9.433 9
ABC 1.416 3e—15 2.094 9e—15 1.796 4e—15 2.525 6e—16 14.454 1
MSASOS 0 0 0 0 0.730 2
SOS 0 0 0 0 2.922 1
f3 GWO 3.775 2e—274 7.864 7Te—270 1.216 8e—270 0 7.199 6
PSO 465.817 9 1.281 3e+03 705.539 8 232.254 6 8.735 0
ABC 9.341 9e—16 1.615 2e—15 1.249 2e—15 1.809 3e—16 13.436 7
MSASOS 0 0 0 0 0.557 0
SOS 0 0 0 0 2.260 8
S GWO 0 0 0 0 7.216 3
PSO 148.699 8 290.913 1 208.883 6 38.308 6 11.525 3
ABC 2.644 7e—16 4,206 1le—16 3.056 9e—16 4.396 le—17 19.504 0
MSASOS 0 0 0 0 1.736 9
SOS 0 0 0 0 8.450 0
Is GWO 1.241 2e—159 3.220 0e—157 5.448 5e—158 9.616 4e— 158 14.647 7
PSO 29.254 5 29.254 5 24.865 2 3.055 1 17.188 9
ABC 2.033 5e—10 3.937 6e—10 2.947 le—10 5.577 3e—11 23.319 1
MSASOS 0 0 0 0 1.673 4
SOS 0 0 0 0 6.737 1
fs GWO 1.087 8e—270 1.017 0e—268 5.139 2e—269 0 16.379 0
PSO 498.314 0 934.712 2 716.513 1 308.580 1 23.141 4
ABC 7.595 4e—15 1.076 4e—14 9.179 9e—15 2.240 8e—15 33.379 1
MSASOS 0 0 0 0 0.086 3
SOS 0 0 0 0 0.243 6
f7 GWO 0 0 0 0 1.008 9
PSO 0.705 6 0.796 0 0.750 8 0.063 9 4,001 0
ABC 6.661 3e—16 1.443 3e—15 1.054 7e—15 5.495 3e—16 9.582 5
MSASOS 0 0 0 0 0.067 7
SOS 0 0 0 0 0.215 4
fs GWO 0 0 0 0 0.658 5
PSO 380.512 0 453.186 4 416.849 2 51.388 6 2.622 3
ABC 1.136 9¢—13 1.705 3e—13 1.421 1e—13 4.019 4e—14 7.167 3
MSASOS 0.001 4 0.006 3 0.003 9 0.003 5 5.838 3
SOS 8.568 9 8.703 8 8.636 4 0.095 4 5.732 1
fo GWO 25.227 8 27.110 0 26.168 9 1.330 9 9.094 8
PSO 1.151 5e+03 1.878 8e+03 1.515 2e+03 514.284 7 10.209 1
ABC 0.048 4 0.072 7 0.060 6 0.017 2 14.515 0
MSASOS 0 1.774 9e—31 8.874 Te—32 1.255 le—31 3.254 6
SOS 0 2.374 0e—30 1.187 0e—30 1.678 7e—30 3.762 0
fo GWO 0.030 6 1.314 6 2.501 3e—04 0.908 0 7.976 7
PSO 1.595 3e—04 3.407 2e—04 2.501 3e—04 1.281 2e—04 9.326 9
ABC 0.220 4 0.336 9 0.278 7 0.082 3 13.365 5
MSASOS 0 0 0 0 0.357 2
SOS 0 0 0 0 0.467 0
11 GWO 2.607 9e—05 0.507 3 0.456 5 0.160 4 1.917 9
PSO 0 3.155 4e—28 3.226 4e—29 9.954 3e—29 2.250 2
ABC 8.127 7e—18 6.176 0e—07 6.176 0e—08 1.953 0e—07 6.277 7
MSASOS 0 0 0 0 0.651 8
SOS 0 0 0 0 0.325 9
[12 GWO 0 0 0 0 0.363 9
PSO 0 0 0 0 1.010 8
ABC 0 0 0 0 1.613 4
MSASOS 0 0 0 0 0.045 7
SOS 0 0 0 0 0.100 3
f13 GWO 0 0 0 0 0.128 2
PSO 0 0 0 0 0.388 3
ABC 0 0 0 0 2.680 7
MSASOS —1 —1 —1 —1 0.311 9
SOS —1 —1 —1 —1 0.156 0
[ GWO —1 —1 —1 —1 1.638 4
PSO —1 —1 —1 —1 1.912 1
ABC —1 —1 —1 —1 3.034 6
[ @i R R = R = v i )5 R AR ¥ A
N AY Ay
451G ARV ATV B AR I A 56 LS B J] 9

E X SOS 8wk iy W S0 18 5 9148 AR H.
PR, AR SCHE T BT 2RI ) MSASOS

AE SR ARG B pR RSO S92 I BB A £ 6L 5T — Rl
A LR e T 3E RO A RE 1 I TR
ARARAF T % R 2RI RS, i Xt
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