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Bat Optimization Algorithm Based on Cosine Control Factor and Iterative Local Search

ZHENG Hao', YU Jun-yang'* and WEI Shang-fei'

1 School of Software, Henan University, Kaifeng, Henan 475004 , China

2 Henan Intelligent Data Engineering Research Center, Kaifeng, Henan 475004, China
Abstract To solve the problem that bat algorithm is easy to fall into local optimal solution when solving high-dimensional com-
plex problems,an improved bat algorithm is proposed in this paper. Firstly,the nonlinear inertia weight controlled by cosine fac-
tor is added to the bat velocity formula to dynamically adjust the balance between global search and local search,so as to improve
the accuracy and stability of the algorithm. Secondly.at the end of each iteration.the concept of iterated local search is introduced
to perturb the local optimal solution to obtain the intermediate state,and then re-search the intermediate state to get the global
optimal solution,which can make it jump out of the local optimal solution quickly. Finally, the simulation results on 12 complex
benchmark functions with other algorithms show that the improved algorithm solves the problems of low precision,easy to fall in-
to local extremum and unstable solution.
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Sphere fio =27 [—100,100]4 0
i=1
d
Sum of different powers fo(o)= 2 |z;]it1 [—100,100]4 0
i=1
d i 5
Rotated hyper-ellipsoid f3(x)= DA x5 [—65,65]4 0
i=1j=1
d .
Axis parallel hyperellipoid [ = 2ix} [—5.12,5.12]4 0
i—2
d
Sum squares fs ()= 2 ix [—10,10]4 0
i=1
d
Schwefel’s problem 12 felo)=2 (X a)? [—100.,100]4 0
i=1j=
d izl
High conditioned elliptic [ = > (10%)d—1 _1"2 [—100,100]4 0
i=1
Schwefel’s problem 2. 21 fs () =max{|z; |, 1<<i<d) [—100,100]4 0
d d
Schwefel’s problem 2. 22 fo ()= 2 I+ 1y [—10.10]4 0
i=1 i=1
Griewank fm(‘l'):zgmi,glms(ﬁ )+1 [—600,600]¢ 0
.
Rastrigin [ (o) =10d+ > [1‘5*10005(27\'11)] [—5.12,5.12]4 0
i=1
/J‘ ;
Exponential problem fr1o ()= —exp(—0.5 >3 [—1.1]4 —1
=1

4.2 HESHIEE

3 R S BT — B AR R 30, o R IR
Bh 1000, 0 5 B Rl Ao N 0. 25, Bk b ok S R KM o K
0.5, F /N E BT BITE 10 45,30 45 .50 4T 73547 30 1K,

4.3 SRURSN

2 FGERRT LA Br

h ARIE (5 052 06 25 SR 0 LSS R A L L SR AT T R
2203 TE 10 430 4,50 45T 30 vk 07 B 9250 i (4 die 2 % L fx
DL LA S . BARSER 25 Rk 2 prail .

Table 2 Comparative analysis of optimization results
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[ () BOA 8.12x10 % 1.77x10°% 1.26%x10 © 256. 66 0.00972 40. 092 15213 118.57 5646. 14
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BA 68. 989 35. 207 50.5536 84.02 18.923 71.533 89.131 61.796 77.132
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fo( BOA 52.35 9.23X10° 4.6856 128. 06 0.02314 52,7241 155.05 1.2643 70.527
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CILSBA 1 1 1 1 1 1 1 1 1
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