F49% 5104 dt = T bk ok 2 % Vol.49 No. 10
2023 4E 10 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Oct. 2023

ETHRR-BREEZTNFENERLT

FRE, POV
(1 AR T RAfE B, dbat 100124 2. Ber it KEF S LSO, dbat 100124,
3. BT LA A E I IR R, b 100124)

OE: BEXRREACEME L MERR AL 0 (R R, 42 ) —Fh I TR AR DL AL (grey wolf optimizer, GWO ) %35 Fl 5 Ff 4 vk
(bird swarm algorithm , BSA) IR &332 H TFHRHMEAE M FL, B 58, B Chebyshev BILT 2 )5 > S5 9K Mg FH T
TRA TR MR LA PR AL B R B it 5 19 GWO B B TR M A BSA 1Y S0 B 47 o v, 45 31— o 1) Jmy 38
RN INE B BSA BT 0 5 AT A IPEIR G 4 a8 R S ms , AT A5 2 — Rl sl KR - 5
BEEE (grey wolf and bird swarm algorithm, GWBSA) |, i1 GWBSA HIIEIL FHL I SR A S IE AUAL (B, A H bR v
D BRI BR S I AR AT T X S50y, 5 AR B 0k (WO 12 45 77 ¥R A HE , GWBSA. HA7 Bt iy e S50 B2 HL
NGy BN R R U, AT LASR X A3 S Il B A R A B

KR FRIEAEE ; IKIRPLAE (grey wolf optimizer, GWO) B3 ; A 1L (bird swarm algorithm , BSA) ; JR-A B2 [A]
IR ik 5 U028

hESYEES. U461; TP 308 XHEAFRERD . A MEHS: 0254 -0037(2023)10 - 1088 - 11
doi: 10. 11936/bjutxb2021110012

Method of Feature Weight Optimization Based on Grey Wolf
and Bird Swarm Algorithm

YAN Aijun'?? | YAN Jing'’
(1. Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China;
2. Engineering Research Center of Digital Community, Ministry of Education, Beijing 100124, China;
3. Beijing Laboratory for Urban Mass Transit, Beijing 100124, China)

Abstract: To solve the problem that the feature weights are difficult to quantify accurately, a hybrid
algorithm based on grey wolf optimizer (GWO) algorithm and bird swarm algorithm ( BSA) was proposed
to optimize the feature weights. First, Chebyshev map, opposition-based learning and elitism strategy
were used to initialize the population of the hybrid algorithm. Second, the location updating formula of
GWO algorithm and the foraging behavior of BSA were combined as the improved location updating
strategy of the algorithm for local search. Then, the vigilance behavior and flight behavior of BSA were
integrated into the hybrid algorithm to obtain a balance strategy for global search. A convergent grey wolf
and bird swarm algorithm ( GWBSA) was obtained, and the feature weights were optimized through the
iteration of GWBSA. Experiments were carried out by using benchmark functions and standard
classification data sets, respectively. Compared with the genetic algorithm, the ant lion algorithm and
other algorithms, the GWBSA has fast convergence speed and is hard to fall into local optimum, which

can improve the solution quality of pattern classification problems.
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Table 3 Mean and standard deviation of minimum value of functions
L G =T 7 GA ALO GWO BSA Al A2 GWBSA
_ P 1411070 1.31x107° 1.42x1077 1.63x107™ 2.67x107 508 x10°"""  3.36 x10 "
S FRdfEZ2E 2.15x107" 118 x107° 1.83x1077 3.58 x10°'* 0 0 0
FHE 9.17x10°  4.55x10"  1.07x107" 5.81x10™® 1.82x10™® 7.23x107%* 512x10™%
S0 PrfEZE 6.67x107°  5.40x10' 8.49x1077 1.70x107” 3.08x10™® 1.93x10™® 7.68 x10~*
FHE 2.40x100  1.62x10"  8.58x1077 1.52x10°7 1.37x107° 8.71x107" 3.30x10™™
S0 FRfEZE  4.79x10°  3.86x10° 8.00x1077 1.90x10™7 4.33x107° 2.75x107® 8.38x10™"
FHE 7.76 x107" 2.66x107" 2.07x107° 6.69x107*  3.51x10™*  1.47x10™*  3.66 x10°
Ji) PRfEZE 1.26x107" 6.86x107° 9.28x10™* 4.37x10™* 2.32x10™*  1.04x10™* 2.18x107°
FIE 3.00x10"0 1,09 x10'  1.14x10° 7.79x107® 8.59x107°  2.18x107° 2.58x107"
o) FRfEZE  1.19x10"  3.81x10° 2.20x107" 7.25x10™*  8.31x10™° 4.11x10™° 2.82x107"
FHE 5.05x10°  7.08x10°  6.23x10° 1.87x107° 8.16x107* 4.78x10™*  4.04x107*
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Table 4 Information of datasets

%> VG A ESE FHIEEL F%
DI Breast Cancer Wisconsin ( Prognostic ) 198 33 2
D2 Connectionist Bench ( Sonar Mines vs Rocks) 208 60 2
D3 Glass Identification 214 9 6
D4 Statlog ( Vehicle Silhouettes) 846 18 4
D5 Wine 178 13 3
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Table 5 Comparison of experiment results of classification accuracy %
BT MA GA ALO GWO BSA GWBSA
D1 69. 27 68. 13 67. 66 67.06 67.25 74.33
D2 77.83 78. 80 78.31 78. 47 78. 56 81. 01
D3 67.26 70. 08 71.05 71.90 71. 50 73.57
D4 68.92 70. 57 70. 69 70.71 70.93 71.26
D5 94. 90 95. 49 95. 46 95. 63 95. 63 96. 47
Sy 75. 64 76. 61 76. 63 76.75 76.77 79.33
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Fig.2 lteration results of weight optimization
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Table 6 Significance test
R Ei=L7D GWBSA-MA GWBSA-GA GWBSA-ALO GWBSA-GWO GWBSA-BSA
H 1 1 1 1 1
D1 P 1.30 x10°'9 6.14 %1072 8.95x10° " 1.98 x 102 3.10%x10°2
il 1 1 1 1 1
b2 P 5.92x10°" 5.08 %107 9.56 x 10" 3.17x10°° 6.48 x107°
H 1 1 1 1 1
b3 P 2.83 x10° 4.51x10°" 7.38 x10°% 1.06 x10~* 4.09x10°°
H 1 1 1 1 1
D4 P 1.65 x10 16 3.81x10°° 2.26x10°7 1.53 x10°° 7.27x10°°
il 1 1 1 1 1
D5 P 1.44 x107°"° 6.36 x10 2 3.09 x10°® 6.01 x10°° 1.18 x10°°
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