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STUDY ON STATISTICAL ESTIMATION OF IR RADIANT CONTRAST
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Infrared signals are frequently used to detect objects exposed to wide variety of environmental conditions.
Detection by infrared signature is accomplished by distinguishing objects by using the IR radiant contrast
between objects and the background. There are several methods of estimating the IR radiant contrast. The
inverse distance weighting method, which is one of the IR radiant contrast estimation method using the effect of
distance from objects, is known to be an effective way to analyze radiant contrast for complex backgrounds.
However this method has a disadvantage of requiring a long calculation time. In this study we propose a
statistical method of estimating the IR radiant contrast by using randomly selected pixels of arbitrary number
among background pixels to reduce calculation time. Some measured IR images in MWIR and LWIR regions are
used to test the applicability of the method proposed and we found that the proposed method is very effective in
determining the IR radiant contrast showing very rapid estimation with minar accuracy loss.
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Fig. 1 Inverse distance weighted method[6]
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Fig. 2 IR image of urban zone(MWIR region)

Fig. 4 IR image of forest zone(MWIR region)

Fig. 3 IR image of urban zone(LWIR region)
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Fig. 5 IR image of forest zone(LWIR region)
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Fig. 6 IR radiant contrast obtained for urban background MWIR)
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Table 1 Specifications of IR cameras used
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Fig. 7 IR radiant contrast obtained for urban background(LWIR)
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IR camera model | FLIR SC7600BB | FLIR SC7700L
MWIR LWIR
Wavelength ranges (.7 ~ 5.1m) (7.5 ~ 9.1;m) 4, A& A
Pixel resolution 640 x 512 640 x 512
Field of View 11° x 8.8° 15° x 12° B ) }
Noise Equivalent 073 PA ol whE A3 BAS 5] Y8 dodow
Temperature <25 mK <20 mK A w7 A0 FE 1071E H 327,007 7
erence
‘ AN AL A5 digke ARSI, A AL 107)
Table 2 Material properties of test plate
i Table 3 Weather conditions applied
Material Aluminum
Dimension 1.0 m X 1.0 m Date/Time 2013.11.21 / 14:00
Density 2770.09 ke/m’ Solar irradiance 452.78W/m”
Specific heat capacity 884.25 J/kg-K sky radiance 351.26W/m*
Conductivity 201.07 W/m-K Wind speed/direction 1.4 m/s / 245°
Thickness 5.0 mm Relative humidity 34%
Emissivity 0.9 Air temperature 74T
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Fig. 8 IR radiant contrast obtained for forest background(MWIR)
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Table 4 Reference values for IR radiant contrast obtained by using
full pixels of images considered

IR image Contrast radiant intensity
City(MWIR) 2.021 W/sr
City(LWIR) 7.687 W/sr
Tree(MWIR) 2.119 W/sr
Tree(LWIR) 9.034 W/sr
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Fig. 9 IR radiant contrast obtained for forest background(LWIR)
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