MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2023,32(11):222-231 [doi: 10.15888/j.cnki.csa.009286] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

iR ERZF IINNMERSZMH RN A
TEM, Rt T, = %=,

(AR WA TG, i 201306)

(R MR TR SRR, B 201306)

WEEH: Y888, E-mail: forever123fan@]163.com

O TR S A SRR R R R R AN, WO 2 REPEAR MELERR. 4 m i RS S A SR
RVERE, JEth T FhE T 2 U5 K 2 2 I RORI B 0 24 AL 527 (micro-population teaching-learning-based
optimization based on multi-source gene learning, MTLBO-MGL). /£ MTLBO*MGL 5.y, F4 S B AN BRI
BEATL iz 438 SR S o A AR R AT B DR KPR A B A %U\%Eﬁiﬁﬁﬁ%ﬁﬁiﬁﬁﬁ?ﬂﬁﬂﬁﬂﬂﬁ?ﬁ;ﬁiﬁ%%%ﬁ
VRO IR BT IR SR, AR 2 RE PRSI AN SR 5 2R, b AN [R] AL SR SR B s I i SRV R4 R
fie. 7E 28 MM RR 0 b, 8K BT Sk 5 oM 4P oM B A VR AT L, GIE BH 1 IR SR I e A 1 e IR 2
FHOR LR 4 R, AR SRR FRR SR T Jo AL = 4k 42 MUk 1R R, 45 SRR I MTLBO-MGL UL REE AT i%
i b A AR 4 AR : '

KRR 25 A BRI, R4 TH B BRI Z AR RIS SRS, T AN = 4ERR A2 A

SRR T M, & i, EARR, 22 % 0 B ). 2 YR IR 2 ST SR LS 2 A A R T BN R SR ,2023,32(11):222-23 1. http://www.c-s-
a.org.cn/1003-3254/9286.html

Micro-population Teaching-learning-based Optimization Based on Multi-source Gene
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Abstract: As the population size of the micro-population teaching and learning optimization algorithm is small, it is hard
to maintain its population diversity. To improve the search performzince of the micro-population teaching-learning-based
optimization algorithm, a micro-population teaching-learning-based optimization algorithm based on multi-source gene
learning (MTLBO-MGL) is proposed. In MTLBO-MGL, the teaching stage and the learning stage are used to evolve
individuals at the gene level via the random selection strategy. Moreover, the population diversity is detected at the gene
level and the sparse spectral clﬁstering is utilized to cluster the population on each dimension. Different evolutionary
strategies are selected to improve the search performance of the proposed algorithm based on the diversity detection result
and the clustering result. The performance of the proposed algorithm is compared with the other four micro-population
evolutionary algorithms on 28 test functions. The simulation results prove that the overall performance of the proposed
algorithm is significantly better than the other four compared algorithms. The proposed algorithm is also applied to solve
the UAV 3D path planning problem, and the results show that MTLBO-MGL can achieve better results on this scenario.
Key words: teaching-learning-based optimization (TLBO); micro-population; evolutionary computation; gene level

diversity; sparse spectral clustering; UAV 3D path planning
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