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Generation of Sectional Area Curve using an ANFIS and a B-spline Curve
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Abstract

This paper presents to create a SAC(Sectional Area Curve) using an ANFIS
(Adaptive-Network-based Fuzzy Inference System). First, it defines SACs of parent ships
by using a B-spline approximation and a genetic algorithm and accumulates a database
about SAC’s control points. Second, it learns an ANFIS from parent ship data, which are
related with principal dimensions and SAC’s control points. This process is to model an
ANFIS for SAC inferrence. When an ANFIS modeling is completed, we can determine a

SAC through an ANFIS inferring.
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Table 1 Order and No. of control points in Stern
& Bow part of ship data used in this

paper

Order No. of control points
Stern part 5 5
Bow part 4 5
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Table 2 Initial hull form design conditions

Hull type Bulk carrier
L/B 6.7
B/d 2.64
€b A 0.833
Am 392 m?
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Table 3 Design conditions and variables

1.2X10° < Dead weight(Ton)DW < 310x10°

0.12 < Froude number:Fn < 0244

95 < Design draft(m):d < 214
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Table 4 Learning conditions of an ANFIS for
inferring particular dimensions

) Ht(Hull type),
Input variables DW. Fn. d
Output variables Iézp' B, Am,
MF No. of each fuzzy rule 3
Epoch No. 250
Step size 0.1
Decrease_rate of step size 0.8
Increase_rate of step size 1.25
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Table 5 Learning conditions of ANFIS for
inferring control points of SAC

Input variables Iél/aB ’ Al?g d,
Output variables E:rftt;o(l)fpoint
MF No. of each fuzzy rule 2
Epoch No. 500
Step size 0.1
Decrease_rate of step size 0.8
Increase_rate of step size 1.25
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