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Improved Ant Colony Algorithm for Solving Multi-objective Unilateral Assembly Line Balancing
Problem
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1 College of Computer and Information Engineering, Hubei University, Wuhan 430062, China

2 School of Computer Science and Engineering, University of Electronic Science and Technology of China,Chengdu 611731,China
Abstract In response to the second type of unilateral assembly line balance in industrial production,it is established with minimal
chemical sections under two constraints. In these two constraints, Mathematical model for optimizing the balance loss rate. A fea-
sible solution to the unilateral assembly line balance problem using an improved ant colony algorithm combining ant colony algo-
rithm and simulated annealing algorithm. The algorithm uses the operation selection mechanism and the operation allocation
mechanism to select and assign it to a station. In the experiment,simulation examples are used to verify the feasibility of the algo-

rithm,and 8 examples are used to verify the effectiveness of the proposed algorithm for solving the problem,and to produce cer-

tain technical method support for actual industrial production.
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Fig. 1 Flow chart of improved ant colony algorithm
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Table 3 Improved ant colony algorithm is used to solve themulti-objective assembly line balance problem(p=0.5,Q=>50)
T B . 5T g #F 50 K i#% K & /NPt 50 K % & R F
&6l . ny A " ) .
HE kil Rkl FHEREE  HkE/% B 8] 34 7 % CPU/s
Mertens7 3 10 11.70 11.70 308.71 0.22 14847. 21 0.72
Jaeschke9 3 13 12. 60 12. 60 115.00 0. 06 5635.00 0.98
Jacksonl1 4 12 12.00 12.00 146. 51 0.08 5198. 32 1.53
7 147 160. 70 152.1 152. 00 0.04 508. 32 15.01
Heskiaoff28
9 114 123.90 118. 80 237.22 0.05 1454.46 15.58
9 36 47.83 39.6 5253.21 0.11 252320.51 17. 24
Sawyer30
13 25 27.30 27.29 1051. 54 0.11 38273.17 18.69
10 98 109. 75 109. 2 757.28 0.11 12555.16 29.38
Orgin36 ~
13 75 85.31 81.70 583. 65 0.11 5316.35 29.74
9 391 397. 88 394. 80 189.02 0.03 652.71 138.43
Tonge70 11 320 319.47 320.0 94. 06 0.02 76.76 144.50
13 270 271.75 271.0 142. 64 0.03 358.17 154. 37
9 16711 16709. 82 16711. 20 2096.42 0.01 1308.50 543.53
Arcusl11 12 12534 12714. 62 12535.0 6281.52 0.02 67798.68 549.09
13 11570 11578.78 11570.0 4226.65 0.02 5292.78 540. 06

A4 BCHE BRSO R R 2 H AR C LR P 4 1) LAY 55 2R (0=0. 7,Q=50)

Table 4 Improved ant colony algorithm is used to solve the multi-objective assembly line balance problem(p=0.7,Q=50)
Ifr A . SRR 50 kR BANFHE S0 RERENR R
&l e N T A4 " 5 e
H%E WA WA FHEWREE HERE/% it 8 34 07 % CPU/s
Mertens7 3 10 11.70 11.7 313.98 0.22 15233. 66 0.67
Jaeschke9 3 13 12. 60 12. 60 115.00 0.06 5635.00 0.92
Jacksonl1 4 12 12.00 12.0 152. 64 0.08 5359.67 1.47
7 147 156. 38 147.6 105.61 0.01 869.92 14. 40
Heskiaoff28 _
9 114 129.10 124.0 435. 25 0.10 3507.49 15.05
9 36 47.66 39. 60 1901. 86 0.11 52804.74 16. 88
Sawyer30 .
13 25 27.30 27.3 533. 14 0.11 13237.56 17.90
10 98 143.42 117.00 552.11 0.18 1525. 66 26.30
Orgin36 -
13 75 87. 14 81.70 1365. 39 0.11 23351.19 29.88
9 391 397.95 393.90 121.92 0.02 110. 60 137.99
Tonge70 11 320 321.46 320.0 119. 46 0.03 203. 44 142,41
13 270 284.52 270. 60 290. 69 0.03 1271. 44 147.19
9 16711 16 709. 82 16711. 20 2096. 42 0.01% 1308. 50 543.53
Arcuslll 12 12534 12533.52 12534.5 3863.18 0.02% 4412.77 549. 95
13 11570 11554. 28 11568.0 5462.27 0.02% 14983.58 543.76
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Table 5 Improved ant colonyalgorithm is used to solve the multi-objective assembly line balance problem(p=0.5,Q=100)
5 I EA T LI 50 RER FAEHE S0 REREH F
HE R Rk FHEREE HKkE/N B8 3 07 % CPU/s
Mertens7 3 10 11.70 11.7 314. 48 0.22 15271. 06 0.69
Jaeschke9 3 13 12. 60 12. 60 115.00 0.06 5635.00 0.96
Jacksonl1 4 12 12.02 12.0 149. 66 0.08 5160. 39 1.49
7 147 148. 74 147. 4 37.71 0.01 224.74 14. 87
Heskiaoff28
9 114 124.00 124.0 210. 36 0.10 1098. 55 15. 26
9 36 47.50 39. 60 530.75 0.11 6633.78 16. 60
Sawyer30
13 25 26.18 26.0 1629. 87 0.06 72930. 65 18.08
10 98 140. 69 115.70 1004. 19 0.17 6488. 06 25.72
Orgin36 ~
13 75 85.31 81.70 583.65 0.11 5316. 35 29.74
9 391 397.67 392. 40 140. 81 0.02 239.72 150. 17
Tonge70 11 320 320. 25 320.0 106. 94 0.02 287.10 143.87
13 270 280. 44 273.60 243.21 0.04 764.67 144.09
9 16711 16710. 2 16738.01 33758.02 0.01 299348. 87 562.41
Arcusl1l 12 12534 12570. 74 12525.6 4293.03 0.03 939. 81 561.29
13 11570 11612.01 11570.0 4616.41 0.02 15426. 84 552.73
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