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Abstract

This study is focused on developing a software that predicts the temperature
distribution and Infrared Emission from 3D objects .considering the solar radiation
through the atmosphere. The solar radiation through the atmosphere is modeled
by using the well-known LOWTRAN7 code. Surface temperature information is
essential for generating the Infrared scene of the object. Predictions of the
transient surface temperature and the infrared emission from a naval ship by using
the software developed here show fairly good results by representing the typical
temperature and emitted radiance distributions expected for the naval ship
considered in mid latitude. Emissivity of each material is appeared to be an
important parameter for recognizing the target in Infrared band region. The
numerical results also show that the low emissivity surface on the heat source
can be helpful in reducing the IR image contrast as compared to the background
sea.
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Fig. 5 Temperature distribution on January

Fig. 6 Temperature distribution on July

Radiance micrn Taoget : Naval ship om the sca Posion: 125E, 78 Tame 12:00 Juwwry  Clmsky  Wind SEJOms

(a) Radiance distribution (4um)

{ Redance lomicrs Target : Naval ship on e ssa Potifon: 192,55, 37N Time 12:00 Jemary  Clesrsky  Wmd SEJ.0mis

(b) Radiance distribution (10um)

Fig. 7 Radiance on January(Before a change
of emissivity)
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Fig. 8 Radiance on January(After a change
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(a) Radiance distribution (4um)
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emissivity)
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Fig. 10 Radiance on July(After a change of
emissivity)

Table 5 Radiance of each months and
materials

18 78

DO E | Max{ W/ mZum) Max( W/ mPum)

dpm | 10pm |4pm | 10pum

A Metal Grey |41.19| 97.35 168.25| 119.45
Auminum | 8.48 | 20.49 [13.93] 25.14

g Metal Grey |15.05| 64.27 [27.52| 82.44
Titanum | 4.61 | 13.53 | 8.43| 17.35

c Metal Grey | 4.21 | 38.37 | 9.09 | 52.37
Grey fabric} 2.58 | 25.85 | 5.57 | 35.28

Max 84.7%, 10pm UM Max 83.2%FHTIK =
OKID 78 4umOlA Max 88.3%, 10um OllAM
Max 70.7%0HKl SLOHEE SCIGIRALE 2 70
A e S/WE Soll &89 HEH 250 st
oM HARIEY F=HBIFUCH &% Hluw Jis

=2
& HXE 080610 B3 MFOICL

[
o
B
o
rx
i
>
it
2
]
%e
oy
k-
0g
re
e
4

5 8 &

= HIlME tISS
oM ZEEE= BHe| HH
o Hld SAEE OiEcle Z2I3E )
Ak OIE 88olo &
o HE0 Table 42 22 2%
ZUt SALHETE ROER

=
-
sug wos oy
=
=

>
nﬂo
S g
~ i
o N oA
= O
> D
2o e
T
=

< o

O

Lﬂllﬂl?

K
o
ol

1]
%
>
op
4]

(@)
oA M & & ko2

-

=

30
9
(]

EL
iy o o
10
o
o
M
b
rlo
0 J
H
b4
o
- o
@
oz
>

ol g

o=
T
Om
%
I
Mo &
0
-
o
1o
J
>
o
C i

>

30
rir
S|
or
0x
e 2 M

ot
Z
Jo oA

e
uin
10
x|
e
=
3 g 2

>
2
|0
ror

Qﬂ
0%
E
on
]
o

1a
HU
Fl
e
oz 0
>
o
=]
Qﬁ
ox
321w

U

oy
H1
u o
0y
B
>.
i
2
a
[atl
10
|
[=}
>.
e
20

KL

ny

Jm oz o
0z B4
-

o
(]

N

> M

O

(0]
[S)]
v
0]
(ol
[@)]

P.
S 1998, 3xHA SH2 H2AM JlAZDAIE
FMEN 2 SOEIES 8, AES0E

fats

o

e @ g P
>_
l_—
e Hn

S & MM AT fob O Jo e

SoBro02 k) oBhorf o> By 0y 0 od

ES, 2HE, 2=, 2006, “J1EF 2ol
g S8 XaHFES HERZH=IY o817

tetxpets =28 M 44 2 W 1 = 20074 28



Ex

A4
b
A
s
pg]

=
=]

A

, HEH=

ny

CHED|HIE S| EAHE s3], pp. 2114-2119.

* Acharya, P.K., Berk, A., Anderson, G.P.,
Larsen, N.F., Tsay, S-Chee and Stammes,
KH., 1999, "MODTRAN4: Multiple Scattering
and Bi-Directional Distribution Function (BROF)
Upgrades to MODTRAN," Proc. of SPIE, Optical
Spectroscopy Technigues and Instrumentation
of Atmospheric and Space Research, Vol.
3756.

* Frank P.I. and David P.P., 2003, Fundamental
of Heat and Mass Transfer, fifth edition.

* Igbal. M., 1983, An Introduction to Solar
Radiation. New York : Academic Press.

« Jacobs and P.AM., 1984, "Convective Heat
Exchange of a Three-Dimensional Object
Placed in the Open Field," Archives for
Meteorology, Geophysics and Bioclimatology,
Ser. B, Vol. 33, No. 4, pp. 349-358.

+ John R.S., 1997, Remote Sensing, Oxford
University ~ Press, Rochester Institute of
Technology.

Journal of SNAK, Vol. 44, No. 1, February 2007

47

* Neizys, F.X., Shettle, E.P., Abreu, LW,
Chetwynd, J.H., Anderson, G.P., Gallery, W.O.,
Selby J.EAA. and Clough, ‘S.A.,, 1988, "Users
Guide to LOWTRAN 7," AFGL-TR-88-0177,
Environmental Research Papers, No. 1010.

» Thurgood, C.P., Pollard A. and Becker, H.A.,
1995, "The TN Quadrature Set for the Discrete
Ordinates Method," Transaction of ASME
(Journal of Heat Transfer), Vol. 117, pp.
1068-1070. :




