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ABSTRACT

Thermal imager is now regarded as one of the key observation devices for ISR activities and getting important
more and more. As other detectors, however, the thermal detectors also have maximum input and therefore they
will be saturated if the input IR energy exceeds the allowed range. The saturation in the thermal detector makes it
impossible to distinguish the target from background, as a result, the thermal imager does not perform its own
mission anymore. In order to get an insight related with the image saturation, this paper develops a saturation
model for a thermal imaging system, not a thermal detector. The proposed modeling starts from analyzing the
specification of a thermal imager. Coupled with the characteristic parameters of the object, the saturation model
can be used to predict the distance on which the detector is saturated. The proposed saturation model prove its

validity by applying it for the case of observing a flash-bang.
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LT . BA} 3] %= (Radiance)

M(A, T) : 33 W= =(Spectral emittance)

)  : 9a AlZFE(Scotopic response)

A . 9} (wavelength)

IR : 21 9] 4 (Infra-Red)

ISR : Intelligence, Surveillance & Reconnaissance
F/# : F-57(F-number)

LWIR : &3 %24 (Long Wavelength IR)
QVGA : Quarter Video Graphics Array
TOD : Thermal Observation Device
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Table 1. Specification of a typical thermal imager
Pixel pitch 25 um
Objective lens F/1.0
Wavelength 8~14 um
Array size 320%240
Intra—scene dynamic range @ F/1 > 100 K
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Fig. 3. Light source modeling procedure
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(a) Single detector pixel saturation due to
point light source

(b) Whole detector saturation due to surface
light source

Fig. 4. Two conditions of detector saturation
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