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HEURISTICS for DYNAMIC
CAPACITATED FACILITY

LOCATION PROBLEMS

ABSTRACT

Dynamic capacitated facility location is one of the NP-hard combinatorial
optimization problems in logistics and distribution system design. The
objective of this problem is to minimize the total cost for satisfying customer
demands over the whole planning horizon by choosing service facilities among
all possible locations subject to limited capacity constraint. The demands in
this paper are considered to be changing over time or time-dependent
demand, moreover, for practical setting each customer demand can be
supplied from only one service facility. In this paper, a heuristic-based
algorithm, Tabu Search, is proposed by using approximate neighborhood
evaluation since it is an effective way to reduce computational time when the
size of problem is large. In addition, since building a new facility requires a
large amount of capital and is time consuming, the relocation of any opened
facilities is not allowed over the planning horizon. Computational results of
Tabu Search heuristic are compared with Genetic Algorithms (GA). The
results show that the algorithm is very efficient, the solutions in most cases are
optimal or near-optimal with reasonable computational time compared to GA

KEYWORDS

dynamic facility location problem, tabu search, genetic algorithms
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VYHINENTL
Number of periods
3
Problem 1 5
Objective function
Tabu GA Tabu GA Tabu GA
P91 683,563 685,247 | 2,157,333 | 2,171,700 4,062,000 4,015,233

P92 737,207 734,220 | 2,261,733 | 2,280,100 4,209,267 4,187,233

P93 782,000 779,333 | 2,364,733 | 2,383,167 4,335,067 4,332,133

P94 836,433 827,340 | 2,489,800 | 2,499,167 4,541,167 4,512,633

P101 692,875 695,605 | 2,202,825 | 2,219,375 4,098,700 4,125,200

P102 751,795 755,718 | 2,325,175 | 2,338,258 4,292,375 4,334,400

P103 797,963 792,773 | 2,433,375 | 2,462,150 4,452,150 4,556,625

P104 839,733 839,393 | 2,569,000 | 2,582,225 4,651,024 4,748,800

P121 675,923 689,248 | 2,090,750 | 2,140,500 3,807,775 3,883,700

P122 732,595 740,490 | 2,262,150 | 2,332,675 4,101,375 4,198,200

P123 779,008 790,675 | 2,387,575 | 2,455,225 4,273,475 4,449,575

P124 845,815 837,705 | 2,629,200 | 2,593,825 4,558,200 4,732,050

P131 675,210 685,328 | 2,078,975 | 2,145,400 3,771,950 3,890,175

P132 738,273 743,698 | 2,241,175 | 2,311,100 4,049,150 4,206,650

P133 785,313 781,103 | 2,360,825 | 2,446,075 4,246,550 4,439,450

P134 829,415 828,018 | 2,515,350 | 2,579,225 4,508,475 4,706,975

M1519% 2
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Average

761,445

762,868

2,329,373

2,371,260

4,247,419

4,332,440
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Number of periods
3
Problem 1 5
Runtime(second)
Tabu GA Tabu GA Tabu GA
P91 21.81 48.08 39.15 149.45 58.12 249.11
P92 22.04 42.38 35.25 132.31 52.97 226.09
P93 21.22 46.6 34.07 146.42 51.98 251.92
P94 20.76 47.23 32.8 145.97 48.76 249.87
P101 15.04 50.94 33.46 155.94 55.11 266.29
P102 14.75 37.29 32.89 106 51.57 185.03
P103 15.13 33.35 33.14 104.37 51.3 203.93
P104 14.85 37.28 32.27 111.9 50.12 170.99
P121 14.09 38.23 31.21 128.7 46.48 236.55
P122 23.55 36.09 27.71 118.04 43.32 209.65
P123 27.9 43.61 26.6 140.64 42.47 245.52
P124 23.15 34.63 26.12 106.79 41.74 196.28
P131 12.51 37.98 29.49 128.2 49.58 237.42
P132 12.21 36.39 27.63 117.82 43.25 212.4
P133 11.85 34.74 26.6 113.31 41.8 209.7
P134 11.83 33.98 25.64 116.02 39.95 208.36
Average 17.67 39.92 30.88 126.37 48.03 222.44
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