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This study aims to discover the optimal pipe layout for a ship, which generally needs a lot of time,
efforts and experiences. Genetic algorithm was utilized to search for the optimum. Here the
optimum stands for the minimum pipe length between two given points. Genetic algorithm is
applied to planar pipe layout problems to confirm plausible and efficiency. Sub-programs are
written to find optimal layout for the problems. Obstacles are laid in between the starting point and
the terminal point. Pipe is supposed to bypass those obstacles. Optimal layout between the
specified two points can be found using the genetic algorithm. Each route was searched for three
case models in two-dimensional plane. In consequence of this, it discovered the optimum route
with the minimized distance in three case models. Through this study, it is possible to apply
optimization of ship pipe route to an actual ship using genetic algorithm.

Key Words: Genetic Algorithm (58 A Z12|F), Optimization (£ 3t), Pipe Layout (H{ 2t HiX[), Obstacles (Z0i =),
Ship Machinery System (412 9| ZA| AH!)
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Fig. 4 Example (1) for Piping Route Search
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Table 1 Design Data for Example (1)

X Coordinate Y Coordinate
Start 0 0
Goal 20 0
X-Min | Y-Min | X-Max | Y-Max
Region 1 -3 12 3 18
Region 2 17 12 23 18
AA 1 EANAE olXg FHAA daeE
(BCGAYe] A& lom], Aalo] A& Alz=w W
4~(System Parameter)2] %t Table 2 ol 2|8}t

Table 2 System Parameter of Example (1)

Item Value
Generation 300
Population Size 300
Chromosome Length 24(Bit)
Number of Grid Region 2
Crossover Probability 85%

Mutation Probability 5%
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Table 3 Optimal Piping Route Value at Example (1)
Sequence | Location | X Coordinate | Y Coordinate
1 Start 0 0
2 Region 1 0 12
3 Region 2 20 12
4 Goal 20 0
Fitness = 4.545
Total Length of Pipes = 44
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Fig. 7 Optimal Piping Route Path at Example (1)
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Fig. 8 Example (2) for Piping Route Search

Table 4 Design Data for Example (2)

X Coordinate Y Coordinate
Start 0 0
Goal 50 50
X-Min | Y-Min X-Max | Y-Max
Region 1 -3 12 3 18
Region 2 12 23 18 29
Region 3 12 12 18 18
Region 4 12 2 18 8
Region 5 27 23 33 29
Region 6 27 12 33 18
Region 7 27 2 33 8
Region 8 27 12 53 18
Obstacle 47 8 25 21

Al 2 FANM= o] FHA Larg] ol

AbgE o, Al AREE Al

Table 5 ol A 2] 331t}

Table 5 System Parameter of Example (2)

Item Value
Generation 30,000
Population Size 300
Chromosome Length 96(Bit)
Number of Grid Region 8
Crossover Probability 85%
Mutation Probability 5%
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Fig. 9 Total Length History of Example (2) — Stepl
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Fig. 10 Total Length History of Example (2) — Step2
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Fig. 12 Example (3) for Piping Route Search
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Table 6 Design Data for Example (3)

X Coordinate Y Coordinate
Start 0 0
Goal 60 50
X-Min | Y-Min | X-Max | Y-Max

Region 1 -3 12 3 18
Region 2 7 23 13 29
Region 3 7 12 13 18
Region 4 7 2 13 8
Region 5 22 23 28 29
Region 6 22 12 28 18
Region 7 22 2 28 8
Region 8 33 35 39 41
Region 9 33 23 39 29
Region 10 33 14 39 20
Region 11 47 35 53 41
Region 12 47 23 53 29
Region 13 47 14 53 20
Region 14 57 23 63 29
Obstacle 1 14 6 20 24
Obstacle 2 40 19 45 33

oA 3A AH8E SUHY =2 AR 1
3 g JAo] HE HAE Table6 ol G2s3iTh

oAA 3 ZANAME olWF FHA L Fol
AREE YoM, A3o] AREgE A2l W gl
Table 7 ol A 2] 5}t

Table 7 System Parameter of Example (3)

Item Value
Generation 200,000
Population Size 300
Chromosome Length 168(Bit)
Number of Grid Region 14
Crossover Probability 85%
Mutation Probability 5%
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Fig. 13 Total Length History of Example (3) — Step1
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