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Auto Classification of Ship Surface Plates
By Neural-Networks
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Abstract

Manufacturing the complex surface plates in Stern and Stem is a major factor in computing the processing cost of a
ship. If these parts are effectively classified, it helps to compute the processing cost and find the way of cut-down on
the processing costs. This study is intended to effectively classify surface plates. To solve this problem, we apply
Pattern Classification of Neural Networks.
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Fig. 1. The modeling of A ship
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Table 1. Principle dimension

Ship Type Tanker
LENGTH 0OA 271.000 m
LENGTH B.P 260.000 m
BREADTH (MOULDED) 45.200 m

DEPTH (MOULDED) 20.200 m
DRAFT (DESIGNED) 15.100 m
BILGE RADIUS 2.000 m
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Fig. 2. The Distribution of Gaussian Curvature
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Table 2. Classification of Ship Hull Surface
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Qaussian Curvature
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Fig. 5. Gaussian Curvature Distribution of 2nd surface
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Fig. 7. Gaussian Curvature Distribution of 3rd surface
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Table 3. The experiment plan
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Table 4. The result of training Neural networks

Input variable: 121
Hidden Layer: 1(200)
Cycle: 18228

[ Input variable: 36
Hidden Layer: 1(50)
Cycle: 31,312

Ist 2nd 3rd |Correct| 1st 2nd 3rd |Correct
surface|surface| surface | answer |surface|surface|surface|answer

11 9 11 |939% | 10 11 11 |97.0%
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No. of neuron in hidden Table 5. The result of training Neural networks
No. of No. of ’ aver I ablet 36 Input able: 36
C . t hidde _ A . nput vanable: nput variable:
1 vamiable | layer | st hidden | 2nd hidden Hidden Layer: 1(72) Hidcen Layer:1(50)
layer layer Cycle: 26,59 Cycle: 31,312
121 1 200 -
1 36 1 50 1st 2nd 3rd |Correct| 1st 2nd 3rd |Correct
36 1 72 surface|surface| surface | answer |surface|surface|{surface|{answer
2
36 1 50 : o[ 9 | 11 1939%| 11 | 9 | 11 |939%
3 36 2 50 20
36 1 50 .
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Table 6. The result of training Neural networks

Input variable: 36
Hidden Layer: 1(30)
Cycle: 31,312

Input variable: 36
Hidden Layer: 2(50-20)
Cycle: 10,445

1st 2nd 3rd |Correct| lst 2nd 3rd |Correct
surface|surface [surface| answer |surface|surface|surface|answer

93.9%

11 9 10 [909% | 11 9 11
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Table 7. The result of testing Neural networks

Input variable: 121
Hidden Layer: 1(200)
Cycle: 18,228

Input variable: 36
Hidden Layer: 1(30)
Cycle: 31,312

Ist 2nd 3rd |Correct| 1st 2nd 3rd |Correct
surface|surface| surface | answer | surface| surface | surface|answer

9 9 10 |933%| 9 10 10 |96.6%
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Table 8 The result of testing Neural networks

Input variable: 36
Hidden Layer: 2(50-20)
Cycle: 26,595 Cycle: 10,445

Input variable: 36
Hidden Layer: 1(72)

Ist 2nd 3rd |Correct| 1st 2nd 3rd |Correct
surface|surface| surface | answer | surface|surface|surface|answer

9 10 10 [933% | 10 8 9 190.0%

e Case 212 £HF9 MEFY Hold mpe A73e
Q59 W Aol
euzel AEF SOl Bl oA FUSE
S8 st 2oleAY FFEAE A gL
n %A ekskek,

«Case 3& €959 57t AFBY 4Bl vRE
dekg EAF Aol
2uze Zrhz odd exel £dshe st
AR FoludL HHAFY gaZ FFLE o
& WolAth

Qo) 49 AR ® 9o YT

X9 Hd 41
Table 9. The result of experiment

No. of neuron
in hidden
No. of | No. of layer
Case| input |hidden Correct Cycle
variable | laver Ist 2nd |answer
abie | YT hidden | hidden
layer | layer
. 121 1 200 . 97.0% | 18,228
36 1 50 . 93.9% (31,312
Trainin 5 36 1 72 . 93.9% (26,59
g 36 1 50 . 93.9% 31,312
5 36 2 50 20 190.9% 110,445
36 1 50 93.9% (31,312
121 1 200 96.6% 18,228
36 1 50 93.3% | 31,312
Testing
36 1 72 93.3% (26,595
36 2 50 20 |90.0% 10,445
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