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It is essential to reduce the Infra—red signature for increasing ship’s survivability in ship design stage, However the ship’s IR
signature is quite sensitive to the maritime and atmosphere,_Therefore, it is very important to select the marine meteorological
data to be applied to the signature analysis, In this study, we selected the three meteorological sample sets from the population
of the Korea Meteorological Administration's marine environment data in 2017. These samples were selected through the
two—dimensional stratified sampling method, taking into account the geopoalitical threats of the Korean peninsula and the effective
area of the buoy. These sample sets were applied to three naval ships classified by their tonnage, and then the IR signature
analysis was performed to derive the Contrast Radiant Intensity (CRI) values, Based on the CRI values, the validity of each
sample set was determined by comparing Cumulative Distribution Function (CDF), and Probability Density Function (PDF), Also,
we checked the degree of scattering in each sample set and determined the efficiency of analysis time and cost according to
marine meteorological sample sets to confirm the possibility of a probabilistic method, Through this process, we selected the
standard for optimization of marine meteorological sample for ship IR signature analysis, Based on this optimization sample, by
applying probabilistic method to the management of IR signature for naval ships, the robust design is possible,
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Ao = S (target) 2t B Z (background)
k= CHe |2 A Y= (Contrast Radiant Intensity,
| =M 2! H7|SAKtarget radiation)
AHbackground radiation) 22| Xj0|S olo[sict.
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Fig. 1 Ship IR/NTCS Model and Analysis steps
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Fig. 2 Location of Buoys in Korean waters
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Fig. 3 Tendency of CDF according to the CRI values of each naval ship
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Fig. 4 Tendency of PDF according to the CRI values of each naval ship
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Table 1 Rate of change of mean and standard deviation
at Midwave range

Table 3 Standard deviation for each meteorological data

ltems Sample 1 Sample 2 Sample 3
MW (midwave) MW | 24.45 23.73 25.49
.y 300T
Average Standard deviation LW 378.83 347.97 343 81
mean 35.23 mean 24.56 MW 185.14 173.75 204.62
300T : - 3,000T
Max—Min 1.82 Max-Min 1.76 LW 2638.28 2497.81 2573.57
rate of Ch. 0.05 |rate of Ch.| 0.07 20 000T MW 519.13 483.56 564.48
mean 241.49 mean 187.84 *MW : Mid-wave , LW : Long-wave
3,000 Max—Mi 18.85 Max—Mi 19.49
ax—Min . ax—Min .
3.4 sljA) AQAIZH H|
rate of Ch. 0.07 |rate of Ch. 0.10
Average Standard deviation HolM ASHA Hxjo| W2 S AQAIZIS ol
20.000T mean 649.30 mean 522.29 40| w2} 8| W510{ Table 49 Fig. 40] LIEWAZIOm, o]
Max-Min 57.26 | Max-Min | 45.35 = MHMe|(Pre—processing) ! = #2|(Post-processing) =
rate of Ch. | 0.09 |rate of Ch.| 0.08 Helst sliA Z23(Ship IR/NTCS)2 0|88t H & QA

Table 2 Rate of change of mean and standard deviation
at Longwave range

LW (longwave)

Average Standard deviation
mean 616.50 mean 356.87
300T . .
Max—Min 41.37 Max—Min 35.02
rate of Ch. 0.06 |rate of Ch. 0.09
Average Standard deviation
mean 3520.61 mean 2569.88
3,000T
Max-Min | 306.77 | Max-Min 140.47
rate of Ch. 0.08 |rate of Ch. 0.05
Average Standard deviation
mean 8891.89 mean 6949.43
20,000T
Max-Min | 844.126 | Max—Min 141.18
rate of Ch. 0.09 |rate of Ch. 0.02
xrate of Ch. : rate of change
3.3 sy EEE ot
BEHAE KRS TASHE s Hsl e wolFE
ME2 AlzIA Eolo| SAIRQl 240[K} AfRO| HE Zof ol
st F=X[o|cl J, 2FHAP} 2chs 742 BHgol| wE o
L7t Yok oojo[ct 2 AT ARBEl Z ol 2tetd 2|
FFHAL H|(range)= AlS Zrel oA THollAM 8= oAb
x| MAHE &Ssl0{ M 7EX| #Ho|A 25 FAlSIC) ZH &8e| 3
7ol e TEHEX} g2 HXMM tiHollM Sample 32| EF
HXt ZH2 M2l5l 25 Sample 29| EEHAPL & &2 A
2 U £ Ut o= Sample 2(2007H)2| DIZ=o} Hof CiE
FEof dlol 2 dHoll Hekets o|o|sict,

ztolct.

Table 4 IR analysis time for each sample * H : Hour
Processing Sample 1| Sample 2 | Sample 3
Background 7.75 H 16.50 H 46.3 H

Target 562 H | 11.88H | 21.42 H
300T |Scenari| MW | 2.00 H 3.95H | 10.00 H
0 LW | 2.38 H 4.06 H 9.00 H
Target 6.27 H | 13.37 H | 24.20 H
3’200 Scenari| MW | 2.40 H 5.00 H 8.20 H
0 LW | 225 H 4.30 H 9.10 H
Target 6.20H | 13.10 H | 23.30 H
2%’_?0 Scenari| MW | 5,20 H | 10.77 H | 21.43 H
0 LW | 413 H 915 H | 1790 H
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