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Improved Multi-objective Artificial Bee Colony Algorithm

CHEN Wei-dong, TONG Hua-gang , GAO Zhen-hua“ ,ZHANG Hong-liang
(Institute of Management Science and Engineering, Anhui University of

Technology , Maanshan , Anhui 243000, China)

Abstract; In the use of artificial colony algorithm to solve multi-objective optimization
problems , the standard multi-objective artificial colony algorithm has some shortcomings,
such as population blind search, limited algorithmic development capability and so on.An
improved artificial colony algorithm is proposed in this paper,which introduces the adaptive
algorithm search mechanism and the mechanism of variation operation to make the individ-
ual species be targeted for updates and improve the diversity of population greatly.Finally
several kinds of multi-objective test function are used to verify the standard and improved
multi-objective artificial colony algorithm performance,the comparison result indicates the
improved multi-objective artificial colony algorithm has better convergence and uniformity.
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search ; variation operation
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Fig.1 The basic flowchart of multi-target

artificial bee colony
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Fig.2 Multi-objective optimization of test functions
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Fig.3 Multi-objective optimization of test functions
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Table 2 Summary table of multi-objective optimization

performance evaluation index

ESi] wKME  mME O THE b=
A et 1.318 4 1.133 1 1.2196 0.063 2

7 WS 13547 04826 0.8132 03491
D . BGHEFT 0.0371 2855%107°  0.0096 0.0142
T P gikfE 0.0215 7.2735%107°  0.004 4 0.006 9
1 , UGENT 303845 262132 277806 13609
ks 35.856 1 33.320 8 34.286 9 0.862 3
A YifERT 1.367 9 1.144 1 1.2448 0.069 5
7 MtfE 1.3470 0.541 0 1.0642 0.341 8
D BHT 0.0843 4.2315+107°  0.0283  0.0350
r P WS 0.0834  2.85%10°° 0.028 1 0.030 7
2 dERT 30.408 2 25.705 3 27.627 1.537 6
r deibE 387959 34.072 1 354122 1.6452
A et 1.367 8 1.240 6 1.3343  0.0385
7 Mt 1.2515 0.934 4 1.0700  0.103 9
D eHERT 0.0459 4.6388%107°  0.0222  0.019 3
T deibjF 0.0438 3.6018%107° 0.0083 0.016 4
3 kR 27.8436  23.789 4 26.204 6 1.240 7
r MoEfE 331250 27.742 1 204711 1.764 7

A HOHRT 1.628 9 1.395 7 1.4574  0.061
z KA 0.9377 0.451 8 0.5514 0.133 8
D MEET 0.689 2 0.001 7 0.254 6 0.249 6
p oD YWifE  0.0072 8.1444+107°  0.0007 0.002 2
4 . BT 22.475 1 14.703 8 18.548 7 2.744 9
WikE 35.68902  32.733 3 34.263 7 0.900 6




3B 2 MRS . — Mt £ B As N TR L 61
1.4 _
T | o03st T 36 1 L6} 008t T 7 38[ ¥
| | 35¢F | |
1.2F 0.03t I
005l 34t 14k 006} 36t
e It 002} T ol % g] & 2004 34 g
= 32t - o =
= 0015} HE g2 = =
=08 = o0l g3 = Lot =3
# =g W 30r £ 1r ' )
R 0.005¢ AR 30r
: 29} o
of | 0.8} 4
0.4t -0.005 H 002t ’
I 27y 0.6F !
001 I 26t

dokRr Bolt)E  SoERT Bot)E

(a) WiRPAELZDTI

26t —
SOHRT ke HodET soitE

oGRSt )E
(b) MR EZDT2

ot Bolt)E

005F - -
135 5 ot = . 33f T L6+ . } 35 %
I I 32} 0.6/
i e Cloaip HRE
12+ . T | 0035} 0.5t 30l
22 |l 003 230 Lok 204 _
£y sl =2 =03} 24l
# 2 ool o8t 1t =. 225
L S N ! &
® 0015} 27y 038 =0. B
1.0 < | _ _ _
001f 26 | 0.1 20
i 0005} 25t 0.6} ol .
0.95 1 ob L | 2a L = ol ol
S— 0.4 -0.
HERT dofls kR BORE SolET MORE ok sotE MokRn doitE TR
(¢) MIRFHFLZDT3 R 1 B S erigiiy i =

E 4 Z BRI AERELE

Fig.4 Box chart of multi-objective optimization performance evaluation index
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