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Abstract

This paper proposes a design optimization technique for ship RCS signature reductions
using Taguchi method. The proposed technique comprises of i)evaluating initial RCS

signatures,

ii)defining critical areas which should be modified as design parameters, and

threat factors which can't be controlled artificially as noise parameters, and finally iv)finding
optimum parameters via analyzing signal to noise ratios for designated characteristics. We
applied the technique to a model ship and found that it is suitable for radar stealth

designs.
sonar threats.
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In addition, the proposed technique is applicable to submarine designs against

Design optimization(& &% & 8}), Taguchi
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Fig. 1 Optimization flow for RCS reduction

Table 1 Specification of a target ship

Length Over AlI(LOA) About 122m
Breadth About 14.2m

Draft, D.L.W.L About 4.2m
Displacement About 3,200ton
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Fig. 3 Examples of RCS for a target ship at
8GHz of frequency and 5° of elevation
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(b)

Fig. 4 High resolution radar images at
(a) 8GHz,150°(azimuth),5°(elevation) and
(b)8GHz ,170°(azimuth), 10°(etevation)

Table 2 Level of each parameter

A B C D E F G
1] P P P P P P P
{{{P+10|P+10| P+5 | P+5 | P-5 |P+10| P+5
filiP-10|P-10{ P~5 [ P-5 |P-10|P-10| P-5

+P means a present angle of the initial
model.
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Fig. 5 Design parameters for Taguchi
optimization
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Fig. 6 Relative parameter effectiveness for
(a) median and {b) maximum criteria
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Table 3 Optimum design parameters

A B C D E F G
Med. | A2 | B3 | C2 | D3| E2]|F3|G2
Max. | A2 | B3 | C1 | D3 | E3 | F3 | G2

Fig. 7 H-H polarization RCS for a modified
ship using Taguchi optimization for median
values at 8GHz of frequency and 5° of
elevation angle
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