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Self-adaptive monarch butterfly optimization based on nonlinear cloud-
transfer
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Abstract: In order to solve the problem of low precision of monarch butterfly optimization(MBO)causing by diversity
degradation and being easy to fall into local optimum, a self-adaptive monarch butterfly optimization based on nonlinear
cloud-transfer(NCSMBO) is proposed. Evolution mechanism of MBO is deeply explored which indicates the nature
of MBO is grid search. Nonlinear cloud-transfer operation to parent monarchs is executed utilizing a forward normal-
cloud generator in both migration operator and adjusting operator, which can increase candidate solutions and improve
the ability of local exploitation. Meanwhile, a greedy strategy is introduced in offspring from cloud-transfer to enhance
the feasibility. A self-adaptive adjustment rate in the form of double-circle-tangent is given to control mutation based
on occurrence probability. Seven optimization algorithms including NCSMBO are overall evaluated on 12 benchmark
functions with different feature, and two types of mathematical planning problem are solved and verified. All of the
simulation results show that the proposed algorithm has better convergence accuracy and stability.
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$:1 NCSMBO

Input: N, d, p, Tax, Smax, Peri, control coefficient §, cloud drop number 7 ;

Output: global optimal solution z*;

1: Initialize the population and compute corresponding individual fitness;

2: while ¢t < T}, do
3: Sort the population by individual fitness;

4 Divide the whole population into two subpopulation (S P; and S P,) based on Eq.(1);
5 fori:=1:N; do
6 fori=1:ddo
7: Generate 7 offspring individuals for xf . based on forward normal cloud generator and Eq.(7)~(8);
8 Randomly generate 7;
9 Update J:ﬁcl by selecting the better cloud drop based on Eq.(9)~(10) by comparing r with p;
10: end for ’
11: end for
12: for:=1: Ny do
13: fori=1:ddo
14: Randomly generate 7;
15: if » > p then
16: Generate n offspring individuals for :Lf . based on the cloud generator, Eq.(8) and Eq.(11);
17: Update 2! by selecting the better cloud drop based on Eq.(9)~(10);
18: end if ’
19: end for
20: end for

21: Update BAR based on Eq.(12) and further perform the variation based on Eq.(4)~(5);
22: Combine S P; with S P, into a whole population and compute its fitness;

23: end while
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6 = H 5 & R
%2 FAESHAATUREH - HEHSHRR
n
1)
1 2 3 4 5 10 15 20
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K3 ZMEEHREEE FRE R

B3 eIt NCSMBO NCMBO SAMBO B3 it NCSMBO NCMBO SAMBO
et 4.05¢-22 4.77¢-22 6.20¢-22 et 4.59¢-19 1.30e-17 2.08¢-01
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S 1.06e-24 5.30e-24 1.67e-21 BRI 1.01e-08 5.54e+00 3.26e+02
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