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Multi-population Binary ant Colony Algorithm

with Congestion Control Strategy
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Abstract: Binary ant colony algorithm has good performance in the function optimization problem. However, the drawbacks
that easy to fall into the local optimization and cannot get all the solutions at the same time still exist. In this paper, through
introducing the congestion control strategy to improve the algorithm’s globe optimization ability and the thought of
multi-population, a novel binary ant colony algorithm based on congestion control strategy and multi-population is proposed.
The tests of several different functions optimization (including single-modal and multi-modal function) prove that the improved

algorithm not only ensure the good globe search ability, but also has better effect to the multi-objective problem.
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4-1. 0316,

AR5 R FIMPBACOCC 5 BACOM AT X tb . Forp
MPBACOCC ¥ B RFEFAMAKING=400, FFPEEAA%L
Ni=200, FFhEER KA A AT =300, —FFh iy 55 Rl 1
T,=60, &fZ#c =0.2, C,=0.8, BKICHEBin,=2, Ff
THIET,=5, p=0.01, WELLHI6=3, FEESRE LR
Npa=5, BAHEMFHIN,,=2, MPBACOCCIIZ, sk T
AR TR, B M P geree=0.25. BACOH T I E
N=200, FHAIERHT =300, HAESHE CHR[3]1+F &
BHIFE REE x; 1 R ig K N30, SEIREE R
RS,

SEIGUER], MPBACOCCH] LA JR] A 48 22 21 22 1 pR %0
12 N AR, T BACO NN R M (R IE BRI FRREE R B 2
A AR A

% 2. Six- hump Camel Back Function B4} bt S256 45

Table 2. Results of Six- hump Camel Back Function’s opposite

experiment
50K S5 X b 4 MPBACOCC BACO
R B AR AR AR IS 50 9
A A% 2% 38 s PR AR 1) T B 0 7
£(-0.0898,0.7126)=-1.0316
A A% 2R 3 S R AR 1) B 0 "
£(0.0898,-0.7126)=-1.0316

K 3. MPBACOCC 50 YK 5286 He ip— R sl 56 25 51

Table 3 Results of Six- hump Camel Back Function in

MPBACOCC

x1 X2 | x1M93004% | x2HI3007 %% PRI 5
KRR | EKER | 18y
B HEHE R

0.0 | 0.71 | 01111100001 | 10101101100 | —1. 03163

898 | 265 | 01010110000 | 11100001001 | k00

352 |6 10101100 10101011

0.08 | -0.7 | 10000011110 | 01010010011 | —1. 03163

983 | 126 | 10101010001 | 00011101101 | 400

85 | 64 10100011 01011010

5.3i% % #Shubert (Shubert Function)

F :ii‘cos[(i"‘l)'xl+i]-ZS_:i-cos[(i+1)-X2+i],

Hx€[-10,10], i€{0,1}.

ZIMR R A 760 i i, HA 18 MR AR
/b, HAH K- 186.73,
AR5 T SE FIMPBACOCC5BACO I #E47 X}
tb. HAHMPBACOCCH: & REFEMAEING=400, FFb
FEMAHIN =200, 1B SR AR f A AT, =300, +Fh




BER R T,=60, EAZBEC =02, C,=0.8, KKICHE 7.0 | -7.7 | 0010010101 | 0001110101 | -186.7 | -186
o i ! 2 836 | 082 | 0101000110 | 0101011000 | 31 73
#no=0.5, MFHI{ET,=5, p=0.01, H=LLEFIO=3, 2 7 0110110000 | 1001010010
SRR E RN =20, BIELfEANeo =18, 27 | $25 | 1ototioo |ttt |31 | 73
P e1ee=0.25. BACOTFIGIIEIN=200, #H KiELEL 485 | -0.8 | 1011111000 | 0111010111 | -186.7 | -186
T =300, H 4 5¥05 5031 B BAMIE . 5150 x, 1 84 | 002 | 1100000000 | 0000011001 | 31 73
89 | 0100001110 | 1101000110
— 2 P K PR s ok B
TGRS B N30, SIRLE R MLRARIRS 4385 | 548 | 1011111000 | 1100011000 | -186.7 | -186
SEISERA, MPBACOCCEABACONEA % H 813 | 341 | 1011110010 | 1100000000 | 3 73
K7 1 SR fiR RS S 0001000000 | 0110111101
4.85 | -7.0 | 1011111000 | 0010010101 | -186.7 | -186
% 4. Shubert B $0h 5200 2 806 | 835 | 1011101110 | 0101001100 | 31 73
| 0000001000 | 0000101101
Table 4. Results of Shubert Function’s opposite experiment -7.7 0.8 0001110101 | 0111010111 | -186.7 | -186
083 | 003 | 0101010101 | 0000011000 | 31 73
- 3 17 | 0111001100 | 0101110100
R SE WY &
smmﬁgﬁﬁqu,m% MPBACOCC BACO 0.8 | -1.4 | 0I11010111 | 0110110110 | -186.7 | -186
HERB 184 49 0 000 | 258 | 0000100101 | 1111111100 |3 73
I AR IR B 7 5 0110000011 | 1000100111
SN, 1.4 | 7.0 | 0110110110 | 0010010101 | -186.7 | -186
{ijéfiﬁ;fﬂf§§t 18 7 258 | 835 | 1111111111 | 0101001000 | 3 73
A 9 0010011011 | 0000000100
WESIR R ' ;
A /NN
6 I\&E(Summary)

% 5. MPBACOCC 50 /R 5256 Hod — R sz it 45 1

Table 5. Results of Shubert Function in MPBACOCC

x1 x2 1306 4 | x2093000 4w | & % | B
MEEN= | BKEN= | £ K| i®
HE I % I 8 {H
548 | -1.4 | 1100011000 | 0110110111 | -186.7 | -186
287 | 251 | 1011100100 | 0000100010 | 31 73
3 0000100101 | 0100110100
-14 | -08 [o0110110111 | 0111010111 | -186.7 | -186
251 | 003 | 0000100010 | 0000011000 | 31 73
3 21 0001000010 | 0010000110
7.0 | 4.85 | 0010010101 | 0010010101 | -186.7 | -186
835 | 807 | 0101001100 | 0101001100 | 31 73
1 0101000100 | 0101000100
-14 | 548 | 0110110111 | 1100011000 | -186.7 | -186
251 | 286 | 0000100011 | 1011100011 | 31 73
1 0001111101 | 1010000101
5.48 | -7.7 | 1100011000 | 0001110101 | -186.7 | -186
285 | 082 | 1011100011 | 0101010111 | 31 73
9 0100001011 | 0101101111
7.7 | 5.48 | 0001110101 | 1100011000 | -186.7 | -186
083 | 286 | 0101010100 | 1011100011 | 31 73
4 1111101011 | 1001100001
-0.8 | 485 [ 0111010111 | 1011111000 | -186.7 | -186
003 | 802 | 0000011001 | 1011101011 | 31 73
0000110110 | 1110101110
-0.8 | -7.7 | o111010111 | 0001110101 | -186.7 | -186
003 | 082 | 0000010110 | 0101011000 | 31 73
5 7 1011111110 | 1011100110
7.7 | -7.0 | 0001110101 | 0010010101 | -186.7 | -186
083 | 834 | 0101010011 | 0101010000 | 31 73
7 3 1010100101 | 1000010000
7.0 | -1.4 | 0010010101 | 0110110111 | -186.7 | -186
834 | 250 | 0101010000 | 0000100100 | 31 73
2 8 1111001011 | 1010101011

AR SORG A ZE SR 5N TR BN, R 1 RE
MR E, By R TR, 3Pt 75
R R IR R UER] TR o BURE R
FEARAZ B AL B RE )y fERRA b, SR T
RS K Zon U L . IR AK TR
R PR R A RO IR T = e G A Y
FHBRORARRIPRYE, PR IRA 2 H AR A AL HE AR
T30 SERREERAT JIHAER 1, 8 SR A FPLIG bR BN 2 1
PRA R DR b, SRR R AR I
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