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Weing4 2 28 119 337 BPSO 80 10/20 119 337 115 831 118 110
CPSO 80 20/20 119 337 119 337 119 337
BABC 80 20/20 119 337 119 337 119 337
MBABC 80 20/20 119 337 119 337 119 337
Weing6 2 28 130 623 BPSO 100 7/20 130 623 130 223 130 370
CPSO 100 20/20 130 623 130 623 130 623
BABC 100 10/20 130 623 130233 130 428
MBABC 100 16/20 130 623 130 233 130 543
Weing8 2 28 624 319 BPSO 500 0/20 596 790 561228 579 930
CPSO 500 15/20 624 319 606 029 623 220
BABC 500 3//20 624 319 621 086 622 704.75
MBABC 500 20/20 624 319 624 319 624 319
Weish09 5 40 5246 BPSO 100 10/20 5246 5168 52235
CPSO 100 20/20 5246 5246 5246
BABC 100 20/20 5246 5246 5246
MBABC 100 20/20 5246 5246 5246
Pet7 5 50 16 537 BPSO 100 0/20 16 458 16 188 16 324
CPSO 100 18/20 16 537 16 465 16 533
BABC 100 0/20 16 499 16 315 16 405.35
MBABC 100 20/20 16 537 16 537 16 537
Weishl11 5 50 5643 BPSO 100 0/20 5624 5425 5517.8
CPSO 100 19/20 5643 5639 5642.8
BABC 100 20/20 5643 5643 5643
MBABC 100 20/20 5643 5643 5643
Weish12 5 50 6339 BPSO 100 0/20 6318 6072 6240.7
CPSO 100 20/20 6339 6339 6339
BABC 100 20/20 6339 6339 6339
MBABC 100 20/20 6339 6339 6339
Weish13 5 50 6159 BPSO 100 0/20 6 140 5925 6 052.6
CPSO 100 19/20 6159 6 050 6153.6
BABC 100 20/20 6159 6159 6159
MBABC 100 20/20 6159 6159 6159
Weish14 5 60 6954 BPSO 150 0/20 6923 6732 6819.9
CPSO 150 18/20 6954 6923 6950.9
BABC 150 20/20 6954 6954 6954
MBABC 150 20/20 6954 6954 6 954
Weish15 5 60 7 486 BPSO 100 0/20 7449 7128 7318.9
CPSO 100 20/20 7486 7486 7 486
BABC 100 9/20 7486 7442 7467.1
MBABC 100 20/20 7 486 7 486 7 486
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Weish16 5 60 7289 BPSO 100 0/20 7269 7021 7124.5
CPSO 100 19/20 7289 7288 7288.9
BABC 100 4/20 7289 7281 7287.35
MBABC 100 19/20 7289 7288 7288.9
Weish17 5 60 8633 BPSO 150 0/20 8618 8519 8577.6
CPSO 150 19/20 8633 8624 8632.55
BABC 150 12/20 8633 8 608 8 627.65
MBABC 150 20/20 8633 8633 8633
Weish18 5 70 9580 BPSO 200 0/20 9 549 9364 9454.9
CPSO 200 17/20 9 580 9565 9577.8
BABC 200 0/20 9573 9518 9556.7
MBABC 200 8/20 9 580 9573 9575.8
Weish19 5 70 7 698 BPSO 200 0/20 7 683 7 340 7 546.4
CPSO 200 17/20 7698 7 683 7695.8
BABC 200 12/20 7698 7674 7 690.65
MBABC 200 20/20 7698 7 698 7 698
Weish20 5 70 9450 BPSO 200 0/20 9 408 9154 9308.9
CPSO 200 18/20 9450 9433 94483
BABC 200 3/20 9450 9418 9436
MBABC 200 12/20 9450 9433 94474
Weish25 5 80 9939 BPSO 200 0/20 9801 9553 9678.5
CPSO 200 16/20 9939 9923 9937.1
BABC 200 4/20 9939 9 881 9913.8
MBABC 200 16/20 9939 9936 9938
Weish26 5 90 9584 BPSO 200 0/20 9283 8870 9083.1
CPSO 200 15/20 9 584 9 543 9577.8
BABC 200 4/20 9584 9527 9574.6
MBABC 200 17/20 9584 9578 95834
Weish27 5 90 9819 BPSO 200 0/20 9551 9071 9307.3
CPSO 200 20/20 9819 9819 9819
BABC 200 4/20 9 819 9 688 9 808.15
MBABC 200 20/20 9 819 9 819 9819
Weish28 5 90 9492 BPSO 200 0/20 9 345 8877 9048.3
CPSO 200 15/20 9492 9438 9482.7
BABC 200 20/20 9492 9492 9492
MBABC 200 20/20 9492 9492 9492
Weish29 5 90 9410 BPSO 200 0/20 9287 8720 9 026
CPSO 200 19/20 9410 9394 9409.2
BABC 200 13/20 9410 9369 9399.15
MBABC 200 20/20 9410 9410 9410
Weish30 5 90 11 191 BPSO 400 0/20 11 098 10 787 10 941
CPSO 400 13/20 11 191 11 182 11 190
BABC 400 0/20 11 182 11 144 11 162.3
MBABC 400 20/20 11 191 11191 11 191
Pet3 10 15 4015 BPSO 30 14/20 4015 4005 4012
CPSO 30 20/20 4015 4015 4015
BABC 30 20/20 4015 4015 4015
MBABC 30 20/20 4015 4015 4015
Pet5 10 28 12 400 BPSO 100 3/20 12 400 12 330 12376
CPSO 100 19/20 12 400 12 380 12 399
BABC 100 20/20 12 400 12 400 12 400
MBABC 100 20/20 12 400 12 400 12 400
Pb7 30 37 1035 BPSO 100 0/20 1034 936 1009.5
CPSO 100 19/20 1035 1034 1 034.95
BABC 100 14/20 1035 1027 1034.3
MBABC 100 14/20 1035 1034 1034.7
Pb6 30 40 776 BPSO 100 7/20 776 679 724.5
CPSO 100 20/20 776 776 776
BABC 100 13/20 776 765 772.15
MBABC 100 20/20 776 776 776
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Modified binary artificial bee colony
algorithm for multidimensional
knapsack problem

Wang Zhigang, Xia Huiming

(School of Mathematics, Nanjing Normal University Taizhou College, Taizhou, Jiangsu 225300, China)

[Abstract] The binary artificial bee colony algorithm has the shortcomings of slower conver-
gence speed and falling into local optimum easily. According to the defects, a modified binary
artificial bee colony algorithm is proposed. The algorithm redesign neighborhood search formu-
la in artificial bee colony algorithm, the probability of the food position depends on the Bayes
formula. The modified algorithm was used for solving multidimensional knapsack problem.
During the evolution process, it used the greedy algorithm to repair the infeasible solution and
rectify feasible solution with insufficient use. The simulation results showed the feasibility and
effectiveness of the proposed algorithm.

[Key words] artificial bee colony algorithm; multidimensional knapsack problem; greedy al-
gorithm; combinatorial optimization
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