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Estimating Illumination Position, Color and Surface Reflectance
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Properties from a Single Image

KENJT HARA,T® ROBBY T. TAN,t KO NISHINO,t
ATSUSHI NAKAZAWAT0® and KATSUSHI IKEUCHIY

In this paper we propose a new method for estimating a position and color of a light source,
as well as reflectance properties of a real object’s surface, from a single image. We use the
intensity of the diffuse and specular component for estimating the light source position, while
the color distribution of the specular region is for estimating the light source color. The flow
of this method is basically as follows: first, an initial position of the light source is estimated
from a peak location of the specular region and a rough intensity value of the diffuse region.
This diffuse-to-specular intensity value is also used to determine the initial values of the ob-
ject reflectance properties. After having the initial values, using iterative fitting method, the
light position and reflectance properties are estimated simultaneously. Finally, the estimation
process of the light source color is based on the color distribution of the specular region. By
knowing the light source position, color and the object reflectance properties, we can freely
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generate synthetic images under arbitrary light source conditions.
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Fig.1 Outline of the overall algorithm.
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Fig.3 Method for estimating illumination color: (a) conventional method, (b) proposed method.
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Fig.4 Synthetic image: (a) real image, (b) virtual object image, (c) error map.
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Fig.5 Synthetic image: (a) real image, (b) virtual object image, (c) error map.
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Fig.6 Synthetic image: (a) real image, (b) virtual object image under new

illumination position, (c) error map.
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Fig.7 Synthetic image: (a) real image, (b) virtual object image under new

illumination color, (c¢) error map.
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Fig.9 Robustness analysis (illumination position).
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Fig. 10 Synthetic image: (a) real image, (b) virtual object image under the esti-

mated illumination position and reflection parameters, (¢) virtual object

image under new illumination position.
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Fig.11 Synthetic image: (a) white-balanced image, (b) virtual object image un-
der the estimated illumination color, (c) virtual object image under new
illumination color.
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