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Hybrid Ant Colony Algorithm for the Uncapacitated
Facility Location Problem
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Abstract: Uncapacitated facility location problem (UFL) is a classic NP hard problem, easy to
describe but difficult to solve. Combined with two local search strategies, a hybrid ant colony
algorithm was proposed for solving the UFL problem. By solving 16 typical instances of UFL
problem, the basic ant colony algorithm and the hybrid ant colony algorithm were tested. The
numerical results prove the feasibility and effectiveness of the hybrid algorithm for solving the UFL

problem. The hybrid algorithm performs better in terms of local optimum and rate of convergence.
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Tab.1 Roulette method

1 2 3 4 5 6 7 8 9

P% 0.18 0.16 0.15 0.13 0.11 0.09 0.07 0.06 0.03
0.18 0.34 0.49 0.62 0.73 0.82 0.89 0.95 0.98
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, m=n) 2
. Tab.2 Related parameters
: Intel (R) Core(TM) i7 —3770 CPU
@ 3. 40 GHz, 3. 41GB Windows & 20 Z 20
7, Matlab 2010 ! ‘ !
B 5 B 5
2
0.1 0.1
3 [14] % 0.15 @ 0.15
( ) N 200 N 200
200 Q 100 Q 100
. ( A 30% - -
) ( ). B 50% - —
3
Tab.3 Computational results
( )
/s /s Gap/% /s /s Gap/%
gs00250al 250 257 964 141.91 54. 46 383 702 48. 74 142. 80 129. 85 258 875 0.35
gs00250bl 250 276 761 142. 24 44.21 572 121 106. 72 144. 48 141.59 351 571 27.03
gs00500al 500 511 229 537.60 90.03 774 936 51.58 551.53 491. 96 518 357 1.39
gs00500bl 500 537 931 538. 21 113. 87 1167 231 116. 99 542.51 501.93 709 514 31. 90
gs00750al 750 763 671 1273.92 269.43 1173 403 53.65 1295.36 1108.78 782 013 2.40
gs00750bl 750 797 026 1276.63 426.17 1775518 122.77 1334.50 1274.51 1077 446 35.18
ga00250al 250 257 957 153. 47 8.55 380 598 47.54 168. 76 159. 20 257 989 0.01
ga00250bl 250 276 339 159. 87 92. 84 578 149 109. 22 167.62 134. 82 350 951 27.00
ga00500al 500 511 422 551. 22 382.75 768 197 50.21 571.65 362.16 520 780 1. 83
2a00500bl 500 538 060 548. 96 102. 07 1178 861 119.09 578.93 526. 32 731 632 35.98
ga00750al 750 763 576 1243.59 698. 79 1162 992 52.31 1278.58 1077.40 780 901 2.27
ga00750bl 750 796 480 1245.33 386.17 1 780 709 123.57 1281.73 1281.73 1076 357 35. 14
500—1 000 500 99 169 527.73 116. 39 2461 168 2 381.79 566. 88 343. 20 105 759 6.65
1 000—1 000 1 000 220 560 2 273.38 432.93 5179 321 2 248. 26 2 327.98 990. 49 275911 25.10
1 500—1 000 1500 334 962 5 720.58 746.70 7 841 836 2 241.11 5837.52 5 581.62 359 925 7.45
2 000—1 000 2 000 437 686 11 497. 83 179.54 10 667 234 2 337.19 11 567.02 9 037.72 449 198 2.63
687. 50 461 299.56 1 739.53 321.56 2 365 373.50 638. 17 1772.37 1446.46 537 948.88 15. 14
3 537 948,
16 1 740 s 2 365 374.
1773 s. s
) Gap 8%,
; [14]
, 16 Gap
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47.54% , Gap 2 381.79%.
b 3 b
ga00250al 153.47 s
168.76 s, 159.20 s
8.55 s ,
144.92 s
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