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Genetic Algorithm of the Planar Storage Location
Assignment Problem

Changkyu Park - Junyong Seo
College of Business Administration, University of Ulsan

This paper introduces the planar storage location assignment problem (PSLAP) that no research has attempted to
mathematically solve. The PSLAP can be defined as the assignment of the inbound and outbound objects to the
storage yard with aim of minimizing the number of obstructive object moves. The storage yard allows only
planar moves of objects. The PSLAP usually occurs in the assembly block stockyard operations at a shipyard.
This paper formulates the PSLAP using a mathematical programming model, but which belongs to the NP-hard
problems category. Thus this paper utilizes an efficient genetic algorithm (GA) to solve the PSLAP for real-sized
instances. The performance of the proposed mathematical programming model and developed GA is verified by
a number of numerical experiments.

Keywords: Planar Storage Location Assignment Problem, Mathematical Programming Model, Genetic Algorithm,
Assembly Block Stockyard
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Figure 1. The schematic drawing of storage yard
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Table 1. Test sets for the performance comparison

Test set
Test set 3x5 Test set 5x10
Ix5_1 3x5_2 5x10_1 5x10_2
Test period 10 unit periods
Storage yard size 3x§ 5x10
Storage yard workload 75% on average 80% on average
Number of in and outbound objects 72 ‘ 66 198 204
Stay period of inbound object 1 ~Sunit periods 1 ~7unit periods
HE @A o] dRETSs 2t itk Addo] FAE & « BT 7] 130
B3 A £33 o A& Y3 AAse T2 GAA 9} « Z- AP A1) Al 4 1 1000( Y F-= 2000)
A2 g o AE 78 BT Tt 24E 2283 cEPA AP35
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7} she BA 9 F-o] Q) B =82 44 FE (deterministic o] Aol M+ <Table 1>04 R FE=2709 AE dolE &
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Al dlolE 3 x 5ol tigk H4 9] 3= LINGO M4 10.0 &
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Table 2. Comparison between the optimal solution and GA for the test set 3 x 5

OFV
Test set Inbound and outbound : Gentic algorithm
Optimal
1 2 3 4 5 Average
3x5_1 72 0 2 1 1 2 1 1.40
3x5_2 66 0 1 2 2 1 1 1.40
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Figure 6. The OFV convergence of GA for the test set 3 x 5
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Table 3. Comparison between the best solution and GA for the test set 5 x 10

U 1
Test set Inbound and outbound Method OFV C(Siozgn)e
Math based model PH=35 9 N/A
1 5 78
2 10 84
5x10 1 198 GA 3 6 84
4 9 77
5 11 78
Average 8.20 80
Math based model PH=5 3 N/A
1 3 80
2 5 84
5x10 1 204 GA 3 9 86
4 7 89
5 8 76
Average 6.40 83
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Figure 8. The OFV convergence of GA for the test set 5 x 10 500 5x15 Storage Yard
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Table 4. Results of GA computations for the additional GA experiments

Workload  Inbound and OFV
Storage yard
(%) outbound 1 3 4 5 Average
70 98 1 1 1 3 1.4
5%10 80 119 5 2 7 6 1.4
90 151 15(7) 10) 15(8) 11(4) 9(4) 13.4(6.6)
70 147 3 7 5 2 3.8
5%15 80 165 23(7) 10(3) 16(5) 13(4) 11(3) 14.6(4.4)
90 196 60(15) 73(22) 55(15) 81(24) 47(15) 63.2(18.2)
95e 498 0ol 0 AYE AT UBIE 9N D
AAE o gsgt 94 GAAE Fke wHoze | $x10 Storage Yard
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Figure 10. Example of another crossover processing
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