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ABSTRACT

It is essential for generating the synthetic image to test and evaluate a guided missile system in the hardware-in-
the-loop simulation. In order to make the evaluation results to be more reliable, the extent of fidelity and
rendering performance of the synthetic image cannot be left ignored. There are numerous challenges to simulate
the LWIR sensor signature of sea surface depending on the incident angle, especially in the maritime environment.
In this paper, we investigate the key factors in determining the apparent temperature of sea surface and propose
the approximate formula consisting of optical characteristics of sea surface and sky radiance. We find that the
greater the incident angle increases, the larger the reflectivity of sea surface, and the greater the water vapor
concentration in atmosphere increases, the larger the amount of sky radiance. On the basis of this information, we
generate the virtual maritime environment in LWIR region using the SE-WORKBENCH, physically based rendering
software. The margin of error is under seven percentage points.
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where, L, = Radianceof seasurface
Peea = Reflectivityof sea

where, Ly, = Radiance of sky
L, = Spectral radiance atthe entrance pupil €., = Fmissivityof sea
sea
T, = Atmospherictransmission coef ficient o = Stefan— Boltzmann's constant
o = Angle btw the sunand tgt normal T,., = Temperatureof sea

ry = Tgtreflectance
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L, = Pathradiance due to self—emittance
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Table 1. Radiance of sea with different incident angle
and the margin of error
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