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Image Segmentation
for Approximating Object Appearance under Near Lighting

TAKAHIRO OKABE' and YOICHI SATOf

Shading analysis of an object under near lighting is not an easy task, because the direction
and distance of the light source vary over the surface of the object. Observing a small area
on the surface, however, techniques assuming far lighting are applicable, because variations of
the direction and distance are small in the area. In this paper, we present two contributions to
image segmentation for approximating object’s appearance under near light sources. First, we
experimentally evaluate the accuracy of approximations using rectangular segmentation for
images of objects under near light sources, and confirm the effects of image segmentation itself.
Second, we propose a novel segmentation method for approximating images under near light
sources. Our proposed method plans appropriate segmentations in terms of approximation
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accuracy, considering properties of objects and variable illumination conditions.
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Fig.1 Coordinate system.
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Table 1 Pseudo-code of our proposed method.

1 initialize Jmin

2 for i = 1,2, ..., (Nsample + Nresample)

3 if 4 S Nsample

4 randomly sample center positions
5 else

6 resample center positions

7 end

8 do

9 assign points to domains

10 update center positions

11 while segmentation changes

12 if J; < Jmin

13 update the optimal center positions
14 Jmin = Ji

15 end

16 end
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Fig.2 3D shape and albedo of target objects: sphere
(left) and plane (right).
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Fig.3 Segmentation results of the sphere under (a) a point
light source, (b) a set of point light sources with
area distribution, (c) those with uniform distribu-
tion, and (d) that of the plane under a set of light
sources with uniform distribution.
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Fig.4 Reconstruction based on segmentation (synthetic

images): (a) an input image of the sphere, recon-
structed images (b) without segmentation, (c) with
rectangular segmentation, and (d) with the segmen-
tation obtained by using our method. Images in
the middle row are those under another illumination
condition. Images in the lower row are an input and

reconstructed images of the plane.
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Fig.5 Reconstruction error of synthetic images against the

number of domains: (a)0 (d) and (e)(f) show results
for the sphere and plane images. Illumination con-
ditions are a point light source located at (a) 275 or
(b) 375, a set of point light sources located at (c) 2rg
or (d) 3r, with area distribution, and those located
at (e) 2rs or (f) 3rs with uniform distribution. The
solid and dotted lines represent the errors of rect-
angular segmentation and our method respectively.
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Fig. 6 Reconstruction error of images of a plaster sphere

against the number of domains.
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Fig.7 Images under near light sources and segmentation

results: (a) an average face, and (b)0O (e) faces of
four persons.

(a) (b) (c) (d)

08 0D00000DO0000D0DO0O000M (a)0000(b)OO
000000000000 (e)DDDODOO0O0O0OOOOODOD
00000 (d)D000o0ooo0oo0oooooooooon

Fig.8 Reconstruction based on segmentation (Napoleon

figure): (a) a real image under a point light source,
reconstructed images (b) without segmentation, (c)
with rectangular segmentation, and (d) with the
segmentation for the average face.
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Fig.9 Reconstruction error of images of a plaster

Napoleon figure against the number of domains.
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