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A Heuristics on a Vehicle Routing Problem for Collection of Reusable Packages
by Ant Colony Optimization
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Abstract
This paper aims to propose a heuristics on a vehicle routing problem for collection of reusable packages by
ant colony optimization (ACO). With the operations of reuse and/or recycling systems, effective systems for
reverse logistics are needed. Disposed transport packages are collected from customers by filling empty
capacities of many vehicles which fulfill normal delivery and collection. This paper clarifies the

effectiveness of our proposed heuristics form some numerical examples.
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4 5 6 7 8 9 10
19.7 51.24 32.02 30.36 19.85 44.18 38.83 43.68 46.53 25,55
1 67.36 51.31 38.08 21.21 4219 56.57 31.24 59.51 34,01 19.7
2 67.36 4244 728 69.86 53.54 54.2 94.92 74.06 36.67 51.24
3 51.31 42.44 35.17 40.61 67.36 12.37 67.48 31.62 43.68 32.02
4 38.08 72.8 3517 17.09 74.15 3114 37.12 23.35 55.54 30.36
5 21.21 69.86 40.61 17.09 60.08 41,59 27.02 39.66 44,82 19.85
6 4219 53.54 67.36 74.15 60.08 78.1 7247 90.05 23.77 44,18
7 56.57 54.2 12.37 3114 41,59 78.1 67.05 20.52 54.74 38.83
8 31.24 94.92 67.48 37.12 27.02 7247 67.05 59.64 64.66 43.68
9 59.51 74.06 31.62 23.35 39.66 90.05 20.52 59.64 68.26 46.53
10 34.01 36.67 43.68 55.54 44.82 23.77 54.74 64.66 68.26 25.55
No No No
1 22 5 23 8 27
2 15 6 13 9 29
3 13 7 12 10 26
4 24
No
No. 148
No. 127
No. 122
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10
No
No.l1 5-8-4-9-7-3-2-56-10->
50 0.001 324.93 410 9.2
No.2 1-
No.l1 5-8-54-9-7-3-52-6-10-
0.0005 324.93 410 8.9
No.2 15
No.l1 |5-8-4-9-7-3-52-6-10-~
0.0001 324.93 410 8.9
No.2 15
No.l1 |5-8-4-9-7-3-52-6-10-
324.93 410 47.5
No.2 1-
15
No
No.1l 7-11-3-2-14-10-1~
500 0.001 504.82 485 139.3
No.2 [6-12-15-.8-13-9-4-.5
0.0005 488.59 485 138.7
No.2 | 10-2-51456-512-15-51-
No.1l | 10-14-52-512-6-15-1-
0.0001 505.56 485 138.6
No.2 [ 5-8-13-9-511-57-3-54-
No.1l 5,13-.8-15-56-12-1-
1000 0.001 490.5 485 277.8
No.2 [10-14-2-3-7-11-9-4-
0.0005 488.59 485 276.8
No.2 | 10-2-514-56-512-15-1—
0.0001 489.06 485 276.4
No.2 | 10-14-52-56-512-15-51-
No.1 | 1-515-51256-514-2-10-
463.01 485 4465.2
No.2 [{5-8-13-54-,9-7-11-3-
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