%910 S F ¥ M Vol. 49 No.9
2021 4£9 H ACTA ELECTRONICA SINICA Sept. 2021

ST B B X Tent R AISLEIR K BYARTRSHHE R 1%

Bloms E R RGeS, R AR Y R R E BRI
(L. PSR Tall A, P A 4501008032, PYSE T BLHL 5l T 40 S 08 (I3t Tl Koy ), O3 W 4 010051)

B OE: AR A SO A R R AT A A 5 A A SRR B L WSSO A ) AL, B HH — At Y R
BERESETE 5 Tent TR MWD A PRI SR £18 5 B0 ik A QT 30T A AT SICR E 3 5 AB P ASLEL ™ A 0 R SRS oF S e
AT 1 4 JRy PR AR R ) AR RO A2 BE T, 360 S ASE UL K 39 i A B R Bk s AU DT S Jmy A e I e X0 BE D, DA
W PRECNRE AT A 3 T 5 | 4SO 85 2 80T 0 IR RE D (03 T SEVA PR RE . 07 FLEE SRR WY, ) T Bl A 22 e 1) 1 e
B, DR I A R A AR 2 LA R e S5 R B R ) 4 Sy D RE 0 AR LU R S A B 1 ) S O vk
S5 BRI B AR 3 P B O G AL 11 300 S 5 A RN 2 ol 0 X o fi 22 (L 42 o P B S R DA, (4 R 28 B D R A
AR R HE .

RGOS TentRDEMLST; BrbbaCURUIE; BELR G REHHN; A4

HESES:  TP301.6  XEtERIRAG: A XEHRS:  0372-2112(2021)09-1724-12
HEFZ# URL: http://www.ejournal.org.cn DOI: 10.12263/DZXB. 20200593

A Salp Swarm Algorithm Based on Stepped Tent Chaos and
Simulated Annealing

ZHOU Peng'?, DONG Chao-yi'*, CHEN Xiao-yan'?,QI Yong-sheng'’,ZHAO Xiao-yi'*, WANG Qi-lai"’
(1. Inner Mongolia University of Technology, Hohhot, Inner Mongolia 010080, China;
2. Inner Mongolia Electromechanical Control Laboratory , Hohhot , Inner Mongolia 010051, China)

Abstract: To solve the problems of local optimization and slow convergence in the process of optimization and itera-
tion, the paper proposed an improved optimization algorithm for a salp swarm, i.e, step-by-step tent chaos simulated anneal-
ing salp swarm algorithm (STSA-SSA). Firstly, an initial population of Tent chaotic map was introduced to enhance the al-
gorithm convergence at the early stage of iteration, and a step adjustment strategy of inertia weights was employed to im-
prove the global and local exploring ability of the STSA-SSA. Then, the ability of escaping local optimal solutions of the
STSA-SSA at the later stage of iterations was increased by a simulated annealing policy. Finally, the performance of the
STSA-SSA was tested in the processes of optimizing the parameters of benchmark functions and a fuzzy controller a mag-
netic navigation automated guided vehicle (AGV). The results show that for the single peak and multi peak test functions,
the STSA-SSA has faster convergence speed and stronger global optimization ability. Compared with SSA, the fuzzy con-
troller of the magnetic navigation AGV designed by STSA-SSA is more optimized. Therefore, the STSA-SSA has a poten-
tial engineering application value in controller designs.
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