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Simultaneous Radiance Capture of Surfaces and
Illumination Environment
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Recently, demands for more realistic models of a real world object have been
increased. To simulate the accurate appearance of an object, it is necessary to
acquire not only the object’s shape but also the actual surface color, namely,
the surface reflectance of the object. It is one of challenging issues specifically
for outdoor environments, in which lighting conditions are not under control.
This paper proposes a new, efficient method to estimate reflectance parameters
of diffuse outdoor objects from only one measurement with a spherical camera.
Neither geometrical nor optical calibration is necessary. Using this method,
we succeeded to calculate the illumination effect and acquire the surface re-
flectance.
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Fig.3 Scene radiance acquisition by the spherical camera.
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Fig.5 Ladybug2 with an ND filter.
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Fig.6 A set of images taken on a sunny day. Shutter speeds are expressed in microseconds.

the image. The reduction of the image is highly visible. (b) the estimated vignetting effect.

(c) an image rectified. Image brightness is recovered.

Normally, about twenty images were taken on a sunny day and ten on a cloudy day.
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Fig.8 Results of experiment, Top row: the captured images, Middle row: the images of the

rendered object’s shape, Bottom row: the estimated surface reflectance images.
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Fig.10 (a) the captured image illuminated by twilight, (b) the estimated surface reflectance image.
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Fig. 14 Reflectance of the macbeth chart.
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