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Study of infrared image generation by using the modeling and simulation technique
Yongseung Song' - Jaesung Kwon® - Sungwoong Choi® - Jeonghyeon YangJr

Ok X %5‘8 E%‘ao 2 A& o] A (Modeling & Simulation, M&S) 7|HE& o]&3te] At He|M o da} AA A<
= Jak vl BA 2 AR AT E | o(software, SW)} HIILE E3)] AT AWE AZ
=70] °‘E¥ d ﬂ Ae)d g2gat WlalE FLIRAMS A4 shvlekg o] & o}O% FAl(black body)s Zdg Artet ¥ A
T Ang vaact B, 44 sweb viaE SAg PAES 2 Qe BEEEE A gs) AR AR
H BT M&S 71HS olgste]l A3 Ayl oM FhetE o] gate] A3 Antel FAKE FS yEhloen,
e Sw H A o] = el AL e 5 gt
d b x

FAlo: 22" B AlFeolA, G, FA, AA WAL A

Abstract: The purpose of this study is to verify the viability of the modeling and simulation (M & S) technique for generating
infrared images. An infrared image generated using the M & S technique was compared to one generated using an actual in-
frared camera and a commercial software. The actual infrared image was also, compared with the that obtained from black
body imaging using forward-looking infrared camera. In addition, the commercial software was used to compare the self-radia-
tion energy for the black body as well as aluminum and gravel with known emissivity values. The image generated using the
M & S method, was sufficiently similar to those obtained using the infrared camera and the commercial software.
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Table 1: Specifications of infrared camera

Model SC7650
Detector InSb
Wavelenth 2.5~5.15um
Resolution 640 x 512

Detector pitch 15um

NETD <25 mK
Well cap. 6.5M electrons
Fusibility > 99.8 %

AA Ae)d FHEE o)83 A5 SAY EE
273K A] 303K7HA] 5K @2 Z7FelHA] ZF 5o A] 9]
WALE = U E SA ST

ALEE EA 9] AR Table 20 YEFARITH

Table 2: Specification of black body
-20C ~ 150C

Temperature Range

Tempera.ture LT
Uncertainty
T o
empera.ture 01C
Resolution
Stability +0.1°C per 8 hour period
Emitter +0.2°C less than 100C,

Non-uniformity 0.4°C greater than 100C

Apparent Emissivity 1.0 at 8~14/m
Ngeold 2Ae A SAxAT 9T 2EL T
&t7] $18ke] Table 39 2 o= JHFs AAsA

Table 3: Input condition of simulation

Table 4: Comparison of measurement results by infrared
camera and simulation results

Temp. | Measurement | Simulation result | Difference
K] [W/m'sr] [W/m'sr] [%]
273 0.81 0.81 0.00
278 1.01 1.00 1.0
283 1.24 1.22 1.64
288 1.5 1.48 1.35
293 1.81 1.79 1.12
298 2.16 2.14 0.93
303 2.60 2.56 1.56

Wavelength 2.5~5.15/m
Emissivity 1.0
Temp. 273K ~ 303K
Sensor reaction rate 1.0
Transmittance 1.0
Solar/Lunar Irradiance 0.0 W/m"sr
Skyshine Irradiance 0.0 W/m"sr
Path Radiance 0.0 W/m"sr
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Figure 2: Screen image of temperature setup for simulation
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Figure 3: Image of (a) MWIR and (b)LWIR bands
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Table 5: Simulation Results in MWIR and LWIR Bands

MWIR LWIR
Tfllél]p. SiT;ll;lltzon Diff(:rence SiTeusljlttion Diff(zrence

[W/m'ssr] %) [W/m'sr] )
280 0.8604 0.05 27.1500 0.18
300 1.8658 0.00 38.4998 0.00
350 8.9739 - 78.0346 -
400 29.8462 - 133.7397 -
450 77.2959 - 204.8218 -
500 167.5229 - 289.8319 -
550 318.2909 - 387.1197 -
600 547.0957 - 495.0744 -
650 869.7394 - 612.2315 -
700 | 1299.4458 - 737.3087 -
750 | 1846.4701 0.02 869.2050 0.02
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Figure 4: Color setting status of each material
(a) Gravel,

mixer

(b) Aluminum(Al), and (c) Al-grave gradient
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Table 6: Emissivity of material at each wavelength

Wavelength Material
(] Gravel Al
3.060 0.9679 0.3867
3.500 0.8787 0.2844
3.800 0.8034 0.2233
4.080 0.8133 0.2052
4.440 0.8844 0.1848
4.860 0.9225 0.1735
5.000 0.9425 0.1690
A BT el deld A AR (L0S ZtaL
AARE ARk el A2 spPEE Aol Adolsitt. wf
2hA] A AR oA ARES fIslA = AlLkskaat gh=
T o] WARES Akl Hat AL gk ALtE)
of A&tk
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Table 7: Comparison of self-radiation energy results in the
MWIR band

Material SE-RAY-IR Simulation
[W/m'sr] [W/m'sr]
(1) Gravel 1.642 1.6428
(2) Aluminum(Al) 0.441 0.4416
(3) Al > Gravel 0.691 0.6894
(4) Gravel > Al 1.384 1.3874

(@) (b)
Figure 5: Self-radiation image (a) SE-RAY-IR and (b)

Simulation result
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