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Artificial search swarm algorithm based on dynamic parameters
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Abstract: The artificial search swarm algorithm (ASSA) is a kind of bionic intelligent algorithm, which is inspired by
the human communicating with each other in search. The fixed collaborative parameter and global weight in the standard
artificial search swarm algorithm easily lead to local convergence and influence the convergence speed. Therefore, this
paper proposes an improved artificial search swarm algorithm (IASSA) by introducing global weight, linearly dependent
synergistic coefficient and dynamic step. The global weight improves the historical experience of the search group in
reconnaissance behavior, so as to strengthen the guiding role of global optimal individual for all population. The dynamic
collaborative parameters are used to improve the search probability of the soldier’s cooperative behavior, so as to enhance
the local information exchange between the populations. The dynamic step strategy is used to improve the convergence
speed and convergence accuracy. The performance of the algorithm is verified on 15 benchmark functions. The results
show that the improved algorithm can effectively avoid the local convergence and significantly improve the solution
accuracy and convergence speed compared with the standard ASSA algorithm and the other three kinds of optimization
algorithms.

Keywords: bionic intelligence algorithm; artificial search swarm algorithm; global weight; synergistic coefficient;

dynamic step; function optimization
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fi Bent cigar function [—1,1]
fo Sphere function [—100, 100]

LI B 2 fa Step function [—100, 100]
fa Noisy quartic function [—1.28,1.28]
fs Discus function [—50, 50]
fe Rastrigin’s function [-5.12,5.12]
fr Griewank’s function [—600, 600]
fs Ackley’s function [—32, 32]

w HGBat function —10,10

T fo . (=10, 10]
f1o0 Rosenbrock’s function [—2,2]
f11 Expended griewank’s plus rosenbrock’s function [—10,10]
fi2 Expended scaffer’s F6 function [—10,10]
fi3 Modified schwefer’s function [—50, 50]

w Penalized functionl —50, 50

S 4 Sus 7ed funct (=50, 501

fis Penalized function 2 [—50, 50]
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W v B, A3t SR S R A K. T fs BRI Ak 4G
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Fe R 2 A i P, /b K . " . . X
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fs 50 30/200/500  0.002 10 . . . i s
fe 50 20/200/500 0.002 1 %?/ﬂ\:@%ﬂ“ﬁ%,@fi*“Fﬁ?fﬁ‘]?igﬁﬂﬂ%ﬁtﬁﬁ
}‘7 70 50/200/500  0.003 150 WA REMZESS. T fs BRI TASSA Bk L4
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JAE S0 4E A1 200 4ET 1 T CASSA i Al ASSA Bk
%= 3 IASSA.ASSA 5 CASSAfiL1LeE
ASSA CASSA IASSA
75 D
mean best mean best mean best

30 5.74e-1 2.26e-1 4.56¢-1 1.75e-1 2.55e-1 1.09e-1

fs 200 1.99¢+0 1.02e+0 1.87e+0 1.37e+0 1.82e+0 9.41e-1

500 2.36e+0 1.36e+0 2.11e+0 1.60e+0 2.28e+0 1.28e+0

20 1.20e+2 5.11e+1 9.89¢+1 2.17e+1 1.17e+2 7.36e+1

fo 200 3.81e+3 1.58e+3 3.19¢+3 1.34e+3 3.31e+3 3.07e+3

500 4.12e+3 5.35e+3 3.69¢+3 5.82e+3 8.69¢+3 8.34e+3

50 2.31e+0 1.54e+0 2.13e+0 1.63e+0 2.48¢+0 1.85e+0

fx 200 4.18e+2 2.98e+2 1.05e+3 3.84e+2 2.20e+2 1.41e+2

500 5.46e+3 2.87e+3 6.43¢+3 2.68¢+3 1.19¢+3 1.01e+3

50 9.38¢+0 8.78¢+0 8.70e+0 7.27e+0 1.23e+1 5.24e+0

fs 200 4.33e+1 1.58e+1 3.24e+1 1.68e+1 1.93e+1 1.14e+1

500 3.88e+1 1.83e+1 1.94e+1 1.67e+1 1.99+1 1.99+1

3.2.2 TASSA 5HANE LIS R L
A H 9256 1 B PSO. DE 1 ABC = Fh H.354 11 5

<4 IASSA.DE5SPSOE D = 50BTHIEILEE R

o) TASSA DE PSO
TASSA ﬁ‘i?iﬁj Eél:‘il: %1% Hﬁ?ﬁ—(, PSO ﬁﬁi Eg %ﬁ*ﬁ leék mean best mean best mean best
[10] % &, DEHVES B3 Sk [19] W B, ABCH LS f»  7.55e+1 48le+l 128c+4 821c43 1.17c+4 6.10e+3

fs 1.34e+2 1.01e+2 1.19e+4 7.68e+3 1.03e+4 4.72e+3

M A Iy N S /\:I_I] y. N M C

BOEECIR (2] B L X5 T 15 A PR 2L TASSA 57E fi 5.92e-1 3.33e-1 4.56e+1 2.48e+1 1.16e+3 4.99¢+2
SRR E W T R 4EEE (D) 450, 8 RIERIRECH Fs 14le+3 7.02e+1 436043 3.18¢43 1.47c+4  9.30e+3
N 150, b /N e I fs  3.83es2 1.97e+2 831e+2 7.8%+2 5.05e42 4.55e+2
100, A HLE (V) 9 50, 5t/ B KRB 1, L3847 fr 248e+0 1.85e+0 1.14e+2 6.3%+1 7.25e42 5.78e+2
207K, 3FPEIEAR AL LS AR 4 TR, fs  2.48e+0 1.85e+0 140+l 12le+1 137e+1 1.23e+1
2 1] U i i N fis 3.02e+1 4.53e+0 1.05e+6 3.92e43 126e42 8.27e+l
H12 4 FR AT R0, 5 7 ) 48 2N SO IS, TASSA 542 fis  1.02e+2 3.84e+l 9.44e+6 2.88e+6 6.07e+2 4.18e+2

X fa ~ fa BREUANVETE T S48 AN B AR B #E 2 AR
T PSO M1 DE 5.7, ME{H &, TASSA H LItk
25 A F X LSRR — AN B G, Ho fon f3 F
fis BRE AR A 25 R PO 8 . 4 SRy 5t 1 A SR A
DL TH R — AR R A B 1 1 sE &5, BT PR H

AN B AR LR 1 22 1 1) R R AR 4 b 4 =) 3
Sk, FLSCSI0E B RIS SO P2 A AR R B4 Tt

W ek B i St 26 an B 1~ B 5 BT . B
1~ BSATELTE fou fan fon fra fs BRBUUSC SN 28
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1, TASSA B9 (W SIGH B AN SI0kS i 522 3% A1 T DE.
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1 R fo B shsk
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— IASSA

fitness /10*
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3 R f5 BTSN ZE

fitness /10’

0 20 40 60 80 100
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4 R f BT ALk

25

— JASSA

fitness

Generations

5 R fs HUSETLE

X 32 5 H IR S0 25 ST o0 A, s T 4 B AR v
B 200 I, Fir A S5 1) SR RS FE R 52 3 T sg o, B
B TARLE S . A SCHE H I TASSA A TE 4
15 AWK R 2R 7 A R BB T HO BU RV AE £
fa~ fa BRECR TASSA BT UG R 501 T RE T A
TDEHVE AHREM fs ~ fro BRACHI AR AL 25 AL AT A
FH, IASSA FIEAE AN BE 2 W R 2 Bt RESS T DEE
0T A R B SR A5 40 B RT R, TASSA B 1)
AL BEZE E DE ABC 532,

%5 IASSA.ABCS5DEZ D = 2008 R L5 R

TIASSA ABC DE

e
mean best mean best mean best

fi 3.07e+6 2.26e+6 3.96e+7 3.78e+7 4.87e+6 3.52e+6
fo 3.08e+4 2.30e+4 2.08e+4 7.17e+3 4.70e+5 3.50e+5
fz  1.16e+4 7.96e+3 3.8le+5 3.68e+5 2.00e+4 1.39e+4
fa 7.8le+l 1.51e+l 6.00e+3 5.65¢+3 1.6le+3 1.29e+3
fs  6.50e+4 3.67e+4 7.35e+4 6.97e+4 1.86e+4 1.0le+4
fo  33le+3 3.07e+3 3.30e+3 2.42e+3 7.23e+2 2.60e+2
f7 2.20e+2 1.40e+2 3.71e+3 3.18e+3 1.46e+2 9.98e+1
fs 1.93e+1 1.14e+1 2.63e+l 2.04e+1 1.08e+1 8.71e+0
fo  1.5le+2 1.02e4+2 4.97e+3 3.74e+3 1.00e+2 8.71e+1
fio 4.49e+3 2.57e+3 5.95e+4 4.02e+4 1.95e+3 1.43e+3
fi1 9.58e+8 3.22e+8 1.84e+9 1.76e+9 3.98e+4 1.73e+4
fi2  1.18e+l 7.32e+0 1.73e+2 1.43e+2 2.58e+2 1.20e+2
fiz 2.83e+2 2.72e+2 1.58e+3 1.58e+3 1.20e+4 1.02e+4
fia  1.07e+2 7.72e+1 3.37e+9 3.29¢+9 7.43e+4 1.62e+4
fis  1.91e+3 1.52e+3 6.29¢+9 5.30e+9 5.26e+6 1.19¢+6
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