PEHPR B+ AL £—4 RE98IL
JOURNAL OF C.C.I.T,, VOL.38, NO.1, NOV,, 2009

ALBERARBREINMVERERN EZRZ R

M~ T’ ke s R’

ALY B 3
ZERAHBALAHLIRABRT LA LALAH
A ALHEISGRHIRAGIELA

# %

BNV ERZEERORBEIRALREE - Bt AXSAH@HY - ¥4 Fitk
TEMAFRATES K  LATESOHNABHECEBEIFARNTEANE AR ELL
REEZQBAE  HHARTERDRYARNEZZHE - L3 > AAHHERI AP R A
AE  HENTHERZIRE SV BREEAHEBTIIEAL  TUF SRR EIEERHE
WHuE FHERERRNEMPE HELERAI BT RIEF -

MstF - SMUEH > BivE@En > BiEs

Using Artificial Intelligence to Warships Shape and Cabin Space
of Designs

Chien-Cheng Yen', Wang Jee-Ray?, Der-Wei Chen**, and Tzeng-Yuan Heh®

'Department of Product Design, Ming Chuan University
Department of Automation Engineering & Institute of Mechatronoptic Systems, Chienkuo Technology University
*Department of Power Vehicle and Systems Engineering,
Chung Cheng Institute of Technology,
National Defense University

Abstract

The radar cross section (RCS) of current surface battleship is getting more vulnerable. This paper
divides into two parts. First of all, the RCS value for the surface warships shape is studied, and applies the
RCS value into neural network to predict the detection probability of radar. By changing the side wall angle
of warships superstructure, the changed RCS value is analyzed to impact the influence of detection
probability. Then the cabin space is considered after changing the side wall angle of warships superstructures
by applying the fuzzy theory. This paper not only promotes the stealth effect of warships, but also considers
the cabin space. So it can provide the reference of the preliminary shape design of warships under the mean
error value below about 5 percent.
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Rd RCS@ 10°A 15° A 20° & 25°f 30°7
RCS Pd4#i RCSR Pdf&i RCSR Pdf& RCS Pdf& RCSR Pdfs
Uom) (m*) R ﬁ & R {E
240 10000 1000 020234 720 014758 580  0.11945 370  0.07637 300  0.06177
5000 500 0.11015 360 007938 290 0.06380 185  0.04019 150  0.03226
3000 300 007111 216 005088 174 0.04069 111  0.02530 90  0.02015
2000 200 005128 144 0.03647 116 002903 74 001782 60  0.01407
1750 175 004401 126 0.03119 101.5 002477 648 001509 52.5 0.01185
1500 150 0.03671 108 0.02591 87 002050 555 001235 45  0.00963
1200 120 0.02792 864 0.01956 69.6 001537 444 000906 36  0.00696
200 10000 1000 0.53710 720 036122 580 024746 370 020648 300  0.19241
5000 500 023083 360 020665 290 0.18735 185 0.17564 150  0.16634
2000 200 0.18392 144 0.16305 116 0.15106 74  0.13838 60  0.13063
1500 150 0.16522 108 0.14875 87  0.14051 555 011506 45  0.10038
1000 100  0.14654 72  0.13242 58 012404 37 009014 30  0.07963
750 75  0.13786 54  0.11425 435 0.09718 2775 0.07757 22.5  0.07360
600 60  0.12918 432 0.09632 348 0.08496 222 007347 18  0.06942
500 50  0.10205 36 008739 29  0.07853 185 0.06942 15  0.06135
150 5000 500 062254 360 042422 290 030488 185  0.18364 150  0.16584
1000 100 010714 72  0.10173 58  0.09610 37  0.06525 30  0.06029
500 50  0.09215 36 006437 29  0.06087 185 0.03774 15  0.03569
400 40 007116 288 0.05688 232 004281 148 003369 12 002765
350 35  0.06416 252 004384 203 0.04007 12.95 0.02867 105  0.02462
300 30 005817 21.6 004138 174 0.03674 11.1 002585 9  0.02156
250 25 004352 18  0.03792 145 0.03271 925 002353 75  0.01957
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