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An adaptive mutation binary particle swarm optimization algorithm

JIANG Lei"*, LIU Jianhua'?, ZHANG Dongyang'”, BU Guannan'"
(1.School of Information Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;
2.Fujian Provincial Key Laboratory of Big Data Mining and Applications, Fuzhou 350118, China)

Abstract: Aiming at the defect of premature convergence of the binary particle swarm algorithm ( BPSO) , a
mutation operation with the adaptation of the mutation probability going from large to small was proposed after
particle position updating. An incremental setting scheme was adopted for the inertia weight parameters of the
algorithm to obtain an adaptive mutation BPSO algorithm ( AMBPSO) , which was applied to the feature selec-
tion problem. Experimental results show the proposed new algorithm has strong global search ability in the early
stage, and has strong local search ability in the later stage, and it can reduce the average number of selected
features from 27.6 to 20.2 and increase the average classification accuracy from 91.346% to 94.135%.
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1 fori=1 o MK AIREA KR
2 forj=1 to IZEHERIREAS R
3 for m=1:popsize
4 FEAEEFETT % : A(m) = popul (m, ;)
5 if A(1,dim)==0
dist; =0
6 else
7 dist, = dist; +( data, —data, )*
8 end if
9 next m
10 next j
11 X dist #EAT A /INBI R R0 s H o 1oz 2531
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17 fori=1 to 432l REARL

18 if class, =2f i MIHEAFEAS then
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Tab.1 Dataset information

LSIIE S FHIEEL HEARL F%
Vowel 10 990 11
Wine 13 178 13
Vehicle 18 846 4
SPECT 22 267 2
WDBC 30 569 2
Ionosphere 34 351 2
SPECTF 43 267 2
Snoar 60 208 2
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Tab.2 Classification accuracy of different inertia

weight setting schemes

AN FMBPER TR ) 73 S HERR R/ %

FRAE RO R - JC I B 28 Ak, (HAE R A AMB-
PSO 57k 2 J5 (e B IE B0 P B /0 1 3 At b
B E T 58, J0H R 7 = 4R 50 1) 28 AL T S B
i, ULEH MARFE SR BB PR REFE bR AT, BB A
St BPSO 1Y 47 ik B #5048 A A T ] i 722 S 452
YT AR & T LGS BPSO S5 vE 16 A R AR
L TFMPERE,

x4 ARFEHNEREFREFFENHE

Tab.4 Number of different inertia weight setting

0.9~0.4 0.4~0.9 0.4~1.0 scheme selection features
Vowel 94.863 94.842 95.042 y AN PR AN B SRR A A B

Wine 99.736 99.664 99.776 HURR 0.9~0.4 0.4~09 0.4~1.0 AMBPSO

Vehicle 79.204 79.224 79.526 Vowel 8.600  9.023  8.986 8.136

SPECT 87.857 88.028 88.086 Wine 7311 7.428  7.859 7.216

WDBC 98.320 98.197 98.416 Vehicle 12,586 11.021  10.652 8.162

Ionosphere 92.593 93.103 93.846 SPECT 10.956 9.756 10.524 9.945

SPECTF 85.182 85.514 87.266 WDBC 13.865  14.014  17.152  14.112

Snoar 91.327 91.426 93.558 lnosphere 7354 7271 7.684 5111

spECTF  17.384  18.385  16.984 12252

%3 AMBPSO &35 MBPSO &AL &R L% Snour 27562 26.859 28.235  21.422

Tab.3 Comparison of experimental results between
AMBPSO algorithm and MBPSO algorithm

MBPSO AMBPSO
CREAERD) SR BEEEYE 2SR BEEREE

%/ % 8 B/ % fEE0E
Vowel(10) 94962 8.852 95.076 8.136
Wine(13) 99.664 7.698 99.705 7.216
Vehicle(18)  79.055 9.584 79.723  8.162
SPECT(22)  86.264 11.252 87.985  9.945
WDBC(30)  98.453 16.238. 98.537 14.112
lonospher(33)  92.526 6.521 94.056 5.111
SPECTF(43)  84.965 15.652 87.692 12.252
Snoar( 60) 91.015 27.628 94.383 21.422
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Fig.1 Comparison of experimental curves of BPSO algorithm and AMBPSO algorithm on 8 data sets
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