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Abstract
Rattanamanee, W.
Application of the genetic algorithm to design path direction

for automated guided vehicle’s movement network
Songklanakarin J. Sci. Technol., 2003, 25(1) : 91-102

Automated guided vehicle (AGYV) systems influence the efficiency and cost of flexible manufacturing
systems. Design of the AGV’s guide path is a feature that affects the efficiency of the system, and a good
design can reduce material handling cost in manufacturing. The path design problem for AGV’s movement
network has been solved using several approaches. In this research a new technique, the genetic algorithm,
is applied to the path design problem in which the appropriate travel direction for the AGV is determined.
The objective of the research is to minimize the total distance traveled by loaded and unloaded vehicles.
To calculate the total distance, a branch-and-bound technique with breadth first search is applied in the re-
search. The effects of loaded and unloaded movements are considered simultaneously. The genetic algorithm
approach achieved good results, when applied to the total loaded and unloaded vehicle distance. In conclu-
sion, the genetic algorithm can be applied to design path direction for AGV’s movement network.
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Applicaion of the genetic algorithm to design path
Rattanamanee, W.
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Figure 1. Unidirectional path network
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Figure 2. Bi-directional path network
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Table 1. Relation between genetic algorithm’s
terms and problem solving terms

Genetic terms Problem solving terms

Chromosome  Code of a solution

Gene Encoding

Locus A location of a gene

Allele A binary or digit number
Phenotype A series of decision variables
Genotype Fitness or a value of an objective

function
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Table 2. Probability of each chromosome in case of minimization

Fitness

Probability of Cumulative

Chromosome No. : Fitness d

Inversion reproduction Percent
| 677 0.0015 0.0470 0.0470
2 1370 0.0007 0.0220 0.0690
3 2810 0.0004 0.0125 0.0815
4 1157 0.0006 0.0188 0.1003
5 37 0.0270 0.8464 0.9467
6 527 0.0017 0.0533 1.0000

Total 0.0319
Table 3. From-to chart of 4 departments for a Table 4. From-to chart of 4 departments for a

loaded vehicle

loaded vehicle (Calculated by equation 2)

From-To 1 2 3 4 From-To 1 2 3 4
1 0 0 777 0 1 245 435 422 123
2 835 0 0 545 2 156 277 269 78
3 0 780 0 558 3 155 276 268 78
4 389 0 0 0 4 221 392 380 110
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Table 5. Coordinate of the given layout used to calculate distance
by the written program

Point 1 2 3 4 5 6
Coordinate (0,30) (20,40) (40,40) (40,20) (20,20) (20,0)
Point 7 8 9 10 1 12
Coordinate (30,0) (50,10) (0,20) (30,40) (30,20) (50,20)
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Figure 7. The optimized layout from the given example
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Table 6. The shortest path for the loaded vehicle of the optimized layout

From-To Shortest Path (Node) Distance Number of Moves Cumulative Fitness
1-3 1-9-5 30 777 23310
2-1 3-10-2 20 835 40010
2-4 3-10-2-1-9-6-13-7 120 545 105410
3-2 6-13-7-11-4 40 780 136610
3-4 6-13-7 20 558 147770
4-1 8-13-7-11-10-2 80 359 176490

Table 7. The shortest path for the unloaded vehicle of the optimized layout

From-To Shortest Path (Node) Distance Number of Moves Cumulative Fitness
1-1 2-1 30 245 7350
1-2 2-1-9-5-11-4-12-3 120 345 48750
1-3 2-1-9-6 80 422 82510
1-4 2-1-9-5-11-4-12-8 100 123 94810
2-1 4-12-3-10-2-1 90 156 108850
2-2 4-12-3 40 277 119930
2-3 4-12-3-10-2-1-9-6 140 269 157590
2-4 4-12-8 20 78 159150
3-1 5-11-10-2-1 70 155 170000
32 5-11-4-12-3 60 276 18650
3-3 5-11-10-2-1-9-6 120 268 218720
3-4 5-11-4-12-8 40 78 221840
4-1 7-11-10-2-1 70 221 237310
4-2 7-11-4-12-3 60 392 260830
4-3 7-11-10-2-1-9-6 120 380 306430
4-4 7-11-4-12-8 40 110 310830
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