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Analysis of Color Images for Multiple Inhomogeneous Object
Suojt Tominacal and Atsust Imamurat

Highlights and mirror-like interreflections are often observed from the smooth surfaces
of multiple inhomogeneous objects like plastics. This paper presents an analysis method
of an image for multiple inhomogeneous objects based on a color reflection model. First,
light-source color can be estimated from highlights, since the specular reflection component
has the same color component as the illumination. We show an algorithm for detecting
the highlight regions in a measured image, and computing the color vector of a light source
from the linearly independent regions. Next, object color is estimated from the chromatic-
ity distribution of an image. It is shown that, when 'there is interreflection between two
surfaces, the observed color vectors can be approximated as a linear combination of the
light-source color and two object colors. : A chromaticity sphere is then proposed as a rel-
ative coordinate system to represent the chromaticity distribution. We show a procedure
for extracting representative chromaticity points, and determining the vertices of a spher-
ical triangle. Finally, the feasibility of our analysis method is demonstrated in experiments
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using a synthetic image apd a measured image. ;
nents is performed, and an image consisting of object colors only is obtained.
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Accurate estimation of the color compo-
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Fig. 7 Synthetic image. of two cylinders.
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Fig. 13 Diffused reflection-component image
of the two cylinders.
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Fig., 14 Measured image of a plastic plane
and a cylinder.
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Fig. 19 Diffuse reflection component image
of the two plastics.

FOBRKSHEMHHTE 2S5 TH B, 20k
BEAPT 70— FEEROBL, ChERE
THELERIDBBE S 522 2T 5. COEE
BAE T2 OB EE, EHED 7 5 2 2 HSIEIR
HliEh3, %7524 THHEEOE (X
FADE—7) BEEELZENRTS CNLOENI
hicEF -2k UT, (15)E 1) REHALTY
BRI b & o ORFMERD S, BRIC o=
e T ORI L - T, BERELS> RGB EHT
DEELES.
4.5 HEEROBES B
YL & - TREE e 8 LUYKRE ot & 0°
O~y PR h. 2 CTHUERE O
53 DDBETSDBTLCENTES. FEROE
it~y bovp(z) i3, (IB)RDEFNVERE-T o4,
o8 e DBERATIHRTE 3 LEEL, BRSO
BHFEAENT S, IUHLBER 2 KBVT,

lpA(x) — whiy{x)e? — wiB(x)o® — wh(z)e|?

amn

EHMET B whix), wib(z), whiz) KD 5.
COEEEFMARBINT, whiz)e BEBEHOY
BEOAOEEET. 72U hIINEL S OEEE
DBIL5 Y, FEBCEERH UIOESEEA % KN
LT, EEHERECT DS Rabattc sl
s WMEEARHT S ERBETELL. T
whB(2)p® & whizle BEhEh, EEBH»LOK
VAR EERRHRAEERT. RROSHEKHK



Vol. 35 No. 1

8 SREBOUD HUESICHT 2 ERIEER
Fig. 8 Region segmentation result for the
cut-out part of the synthetic image.
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Fig. 9 Color distribution of the two highlight
regions in the synthetic image.
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Fig. 10 Color distribution on the chromaticity
sphere for the cut-out part of the syn-
thetic image.
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Fig. 11 Chromaticity histogram on the
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Fig. 12 Representatives of the chromaticity data
extracted from the synthetic image.
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Fig. 15 Region segmentation result for the
cut-out part of the measured image.
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Fig. 16 Color distribution of the highlight
region in the measured image.
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TOESTE
Fig. 17 Color distribution on the chromaticity
sphere for the cut-out part of the
measured image.
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