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Pyramid Evolution Strategy Based on Dynamic Neighbor Lasso
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Abstract The optimization problem is one of the common problems in the engineering field, the essence of most engineering
problems is the function optimization problem. Pyramid evolution strategy(PES) algorithm can effectively set a balance between
“exploitation” and “exploration” as well as “competition” and “cooperation” when solving function optimization problems, but
there are still some shortcomings,such as slow convergence speed,low accuracy,and easy to fall into a local optimal. In order to
solve these shortcomings, this paper proposes a pyramid evolution strategy based on dynamic nearest neighbor lasso(DNLPES).
The DNLPES algorithm adaptively controls the selection range parameters of the target individual group based on the evolution.
At the same time, the Euclidean distance is used to measure the difference between individuals in the target individual group. The
difference information between individuals is used to guide the cooperation between individuals, the population evolution is com-
pleted by continuously generating new individuals and eliminating the individuals with poor fitness value. The DNLPES algorithm
improves the accuracy of the algorithm by making full use of the difference information between individuals in the population and
enhancing the cooperation between individuals. Comparing the DNLPES algorithm and the 7 algorithms on 9 test functions,ex-
perimental result shows that the DNLPES algorithm has a certain competitiveness in solving accuracy. Compared with the stan-
dard PES algorithm,the DNLPES algorithm has obvious advantages in solving accuracy and convergence speed.

Keywords Function optimization problem,Pyramid evolution strategy (PES) , Dynamic neighbor lasso(DNL) , Euclidean distance.
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Begin 1 MR
1. Definition of boundary,layer of algorithms and parameters, Table 1 Benchmark function
2. Population initialization to X AR 4 % E Fol: | WA
3. While(gen<<G) ( Termination Condition G => gen) for Sphere Model 20 [—100,100]d 0
- . , _ d
4, Dividing layer based on fitness, the initial population of each la- Joz Schwelel”s Problem 1.2 20 [~100.100] 0
X fo3 Schwefel”s Problem 2. 21 20 [—100,100]d 0
ver is X, Jfoa Step Function 20 [—100,100]d 0
5. Use basic PES layer strategy to all X, and get S,/ ¥ DNL opera- fos Kowalik’ s Function 4 [—5,5]d 0.003075
tor % / » ) o [—5.10]U
fos Branin’s Function 2 - 0.398
6. Select the target individual group X' in the set S [0.15]
7. While(size of X'> 1) (Termination Condition size==1) for Shekel’s Foxholes function 9 [—65.536. 1
b ’ ’ 65.536]d
8. Find the minimum distance with x, and x;, on population X', B
~b fos Goldstein-Price’s Function 2 [—2,2]d 3
: Jfoo Hartman’s Function 1 3 [0.1]d —3.86
9. If(fitness(x,) << =fitness(xy))
10. ¥k =X, + rand(x, —xp) 4.1 XWSHEE
11. Eliminate x;, from population. BB F «=0. 99, iME K HF A=2, 8 1M
12. else SR c=1/2, I BEMBEEFEAR N:5vao1’“fo4%ﬁ’ﬂiﬁ\%&
3. we=xtrand(x—x) 910000, fos ~ foo IR AR EL N 1000,
14. Eliminate x, from population. (D2 1 BASEEE ST . % T DNLPES & g
1. Endif T3R5 B 12 2 2.3 SRR, 4h B0 BR A B 1 (M)
16 saveyino ¥ BB 2(M,) B 3(M,) . REBE 1R D=[0. 3.
17. size=size—1

18.  End while

19. Compare the Y and S,save the better individuals to X.
20. gen=gen+1

21. End while

22. Return the best of X as Xpest and the Fie of the Xpes.
End
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Table 2 Comparison of results of sub models of DNLPES calculation method
Jo1 Sfoz fo3 Jfou fos fos for Jfos Sfoy
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Table 3 Comparison of results of DNLPES calculation method

GA PSO ABC BBO KH KHLD PES DNLPES
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