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An improved salp swarm algorithm and its application to welding beam problem

WANG Yanjun, WANG Qiuping, WANG Xiaofeng
(School of Sciences, Xi’an University of Technology, Xi’an 710054, China)
Abstract: An improved salp swarm algorithm is proposed to solve the problems of low accuracy
and slow convergence. Firstly, elite opposition-based learning strategy is applied to leader indi-
vidual to balance the exploration and exploitation ability of the algorithm. Then, in order to im-
prove the accuracy of the algorithm, a difference strategy is introduced to update the follower po-
sition inspired by the difference evolution. Finally, Gaussian mutation of food location is carried
out in the search process to avoid falling into local optima, laying a foundation for the global
search for the algorithm. Experiment results on 10 standard test functions and a classical engi-
neering problem show that the search performance of the improved salp swarm algorithm is better
than that of the contrast algorithm.
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Tab.2 Comparison of optimization results of 11 test functions by 5 algorithms
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Fig. 1 Convergence curves of test functions
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Tab. 3 Optimal solution of welded beam problem

by different algorithms

A5 ISSA ik [15] SCHk[16]
x 0.153 066 4 0.205729 6  0.205 730
x 5.285 858 7 3.470 488 7  3.470 489
xs 9.999 999 7 9.036 623 9  9.036 624
s 0.168 000 0 0.205 729 6  0.205 730

g1 (x)  —0.000 012 —0.000 063 —0.000 001

g, (x) —0.000 002 —0.000 002 —0.000 001

g5 (x) —0.000 000 —0.000 000 —0.000 000

g (x)  —3.456 913 —3.432 983 —3.432 984

g5 (x) —0.080 526 —0.080 729 —0.080 730

gs(x)  —0.255623 —0.235540 —0.235 540

g:(x)  —0.000 000 —0.000 000 —0.000 000

FGo  1.724 8523 1.724 8523 1.724 852 6

F 4 ARRBEDRIEZERREE o5 EdE
Tab. 4 Statistical data of welded beam problem

solved by different algorithms
RS A I E w2l
ISSA 1.724 852 3 1.724 8523 1.724 852 3

CHR[15] 1.724 8523 1.724 8523 1.724 852 3
SCHR[16] 1.724 852 3 1.724 8525 1.724 856 9

4 % iE

A CHEFEA SSA B 5L al E4 W T —Fp 1S-
SA B AR T ] AKS e R 1) 2 2] R g DL
D 1t~ B 0 B R R TT K B 5 O 38 R i A
FACTE 712553 W ke B 38 Bl L B B T
R XYL & PEAT Gauss 48 5 DLEE = Bk
R IR BE T L S Sk AT 4 R 48 R 2 e AL A
I 10 A28 B TG 20 0 o pRER L X ISSA FvE Y
PEREHEAT T IFM . SC0 45 KM ISSA Sk 1
O/ R 1 N 1 7 S I3 O N D W - [ 08
B AIE T ISSA B 7 fif D 52 B 24 B8 T8 (] 3851 o 1)
B . AR M BIESE B 5 N Z AR ISSA Rk e 2 i
P22 H br JC 29 ARG A A0 2 SR Ak ) B A R At 52 B
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