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Abstract

In this paper, we propose an improved reproduction algorithm for a realistic image of the real scene based on the
- optical characteristics of the light sources and the materials at the lighting environment. This paper is continuation of the
previous study to improve the modeling method of the light sources and the materials and apply this to the real rear lamp
of automobile. The backward ray tracing method is first used to trace the light ray from a light source, and also
considers the physical characteristics of object surfaces and geometric properties of light radiation to estimate accurately
the light energy incoming toward to human eyes. For experiments and verification of the proposed method, the simulation
results are compared with the measured light stimuli. Accordingly, the simulation results show that the proposed algorithm
can estimate light energy well and reproduce the visually similar image with a scene incident on a sight of viewer.

Keywords : realistic image, ray tracing, spectral distribution, shading model, BRDF.
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Table 4. The parameters used in shading model for the
simulation.

Parameters Reflector Lens
Transmittance, K, 0.05 0.95
Reflectance, A, 0% 0.06
Diffuse coefficient, 1 10 50
Specuilar coefficient, n’ 1,500 1,500
Proportion of diffuse, £, 0.08 0.08
Proportion of specular, X 092 0.92
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Table 5. The rear combination lamp models used for

simulations
Light source Reflector
Model ! P21W/5W AL Coating
1 Viewing angle Lens
Front PVIMA(red)
_Light source |  Reflector
Model | AL coating.
9 _ Lens
PMMA (red)
_ Reflector
Mode! | AL coating
3 Lens
PMMA (amber)
Light source |  Reflector
Model | PY21W/5W AL coating
4 Viewing angle Lens
Front PMMA(red)
1
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Fig. 9. Measured spectral characteristics (a) spectral

power distribution of light source P21W and
PY21W (bspectral reflectance of the aluminum
coated reflector (c) spectral transmittance of the
red and amber lens.
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Fig. 11. Real images captured by digital camera and rendered images by using the proposed method: (a), (b) front
_image of the tail lamp of model 1 and its rendered image (c), (d} 15 outboard image of the tail lamp of model
1 and its rendered image (e), () front image of the tumn signal lamp of model 3 and its rendered image (g), ()
front image of the tail lamp of model 4 and its rendered image (i), () front image of the turn signal lamp of
model 4 and its rendered image.
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