ety =288 Journal of the Society of Naval Architects of Korea
M473 H3S 2010¢ 62 Vol. 47, No. 3, pp. 342-349, June 2010
DOI: 10.3744/SNAK.2010.47.3.342

Study on Infrared Image Generation for Different Surface Conditions with
Different Sensor Resolutions

Jun—Hyuk Choi*, Jong—Mook Shin®, Jung-Ho Kim™ and Tae—Kuk Kim™

Department of Mechanical Engineering, Chung—Ang University”
Agency for Defense Development™

Abstract

This paper is a foundation work in developing a software for generating infrared images
from a scene with various objects. The spectral radiance received by a remote sensor is
consisted of the self-emitted, reflected and scattered components. In general, the
self-emitted component is the most important part for generating Infrared signatures from
the object. In this paper, the infrared image generation considering various surface
temperature and optical surface property of a flat plate is demonstrated in MWIR(3~5um)
and LWIR(8~12um) regions for different spatial resolutions of the images. Resulting spectral
radiance values in the MWIR(3~5um) and LWIR(8~12um) regions arrived at the infrared
sensor are compared numerically and graphically by recognizing that they are strongly
dependent on the surface conditions such as the surface temperature and the surface
emissivity. And these infrared images are also shown to be strongly dependent on the
resolutions of the infrared imaging devices as well. This study reveals that the surface
conditions are more dependent on the radiance level from the surface while the resolution
of the imaging device is more responsible for identifying the shape of object.
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Fig. 9 IR images in MWIR (3~5um) region
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Fig. 10

(c) 320%240 (pixels)

IR images in LWIR (8~12um) region
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Table 3 IR signature of MWIR (3~5um)

Emissivity 0.5 0.6 0.7
Radiance

(W/magsr) 1.05 | 1.27 | 1.48
Emissivity 0.8 0.9 1.0
Radiance

(W/magsr) 1.69 | 1.91 2.1
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Table 4 IR signature of LWIR (8~12um)

Emissivity 0.5 0.6 0.7

Radiance
Wimtst) 20.4 | 245 | 286

Emissivity 0.8 0.9 1.0

Radiapce
(Wimess 32.7 | 36.8 | 40.9
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