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Measurement of Luminance Distribution

in the Wide Visual Field Using CCD Still Camera
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Abstract

It is possible to capture the luminance distribution in the wide visual field in a short time by means of
CCD (Charge-Coupled Device) still camera. This paper presents the method to obtain the accurate
luminance distribution out of an image of the camera. First, the authors revealed the linear relationship
among the pixel values, shutter speeds, and actual luminance by conducting basic experiment indoors. |
Second, the influence of iris diaphragms of the camera was investigated. Moreover, we discuss the
method to correct the unevenness of the pixel values on the image by polynomial approximation. These
findings make it possible to obtain the exact luminance distribution under various bright conditions. We
could examine the validity of the correction method by measuring the change of ambient luminance
distribution on the road at dusk.
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Fig.1 Experimental setup for photographing
a standard reflecting diffuser by
using CCD camera in a darkroom

Fig.2 Image of the standard reflecting diffuser
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Fig.3 Comparison between relative spectral
sensitivity of CCD camera and spectral
luminous efficiency for the CIE standard
photometric observer
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Fig.4 Relationship between luminance of the
standard reflecting diffuser and the mean
of pixel values measured at the center
of CCD camera image
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Fig.5 Relationship between exposure time of CCD
camera and the mean of pixel values
measured at the center of CCD camera image
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Fig.6 Relationship between the mean of pixel values
and iris diaphragm (exposure time : 2/9 sec.)
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Fig.7 Variation of pixel values along horizontal
direction in CCD camera image
(Luminance of standard reflecting diffuser :
8.12¢d/m?, exposure time : 2/9 sec.)
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Fig.8 Distribution of pixel values in all over CCD
camera image when measuring the standard
reflecting diffuser of 8.12¢d/m”
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Fig.9 Variation of pixel values along the diagonal
of CCD camera image
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(a) Before correction

(b) After correction

Fig.12 Comparison of the ambient luminance distribution at 17:00 between before and after correction
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Fig.13 Change of the ambient luminance distribution at dusk (in linear units)
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Fig.14 Change of the ambient luminance distribution at dusk. (in logarithm units)
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