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(A reproduction algorithm of nighttime road-image for
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Abstract

This study proposes a new calculation method for generating real nighttime lamp-lit images. In
order to improve the color appearance in the prediction of a nighttime lamp-lighted scene, the
lamp-lit image is synthesized based on spectral distribution using the estimated local spectral
distribution of the headlamps and the surface reflectance of every object. The principal component
analysis method is introduced to estimate the surface color of an object, and the local spectral
distribution of the headlamps is calculated based on the illuminance data and spectral distribution
of the illuminating headlamps. HID and halogen lamps are utilized to create beam patterns and
captured road scenes are used as background images to simulate actual headlamp-lit images on a
monitor. As a result, the reproduced images presented a color appearance that was very close to a
real nighttime road image illuminated by single and multiple headlamps compared to the
conventional graphic-based algorithm.
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Fig. 1. Image capture using a camera.
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Table 1. Muminance according to light source.

Circumstances Mlluminance (lux)

Bright sunlight 10°
Dull daylight 10*
Shop windows 10°
Living rooms 10*

Good street lighting 10 J

Poor street lighting 10 \
Full moon 10"
Crescent moon 10
Bright star light 107
Dim star light 1 10
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