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Color Naming Experiments Using2D and 3D Rendered Samples,
M. Tanaka et al., Color Research and Application, 2014




Color Namingfff 3%

The anthropological study by Berlin and Kay, 1969

* They suggested that most languages used in the world have
the common system for fundamental color specification.

* They claimed that there were 11 basic color terms found in
any human language.

e This theory 1s widely verified and supported by many
studies (P.Kay et al., 1978, R.M.Boynton et al.,1987 etc.).

Basic color terms (BEAREB4), 116
{white, black, red, green, yellow, blue, brown,
purple, pink, orange, grey}
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Is spectral information sufficient?

The digital archiving should be based on both
shape information for describing surface geometries and
spectral information for color reproduction.

O1l painting including surface specularity and roughness




Procedure for Digital Archiving

1. Acquisition 2. Analysis
: Camera Spectral reflectance Surface shape
Light source I estimation estimation P
------------------- e
v v
Surface reflection :
model Data compression
3. Rendering - 3D image rendering




Reflection of Painting Material

incident light specular reflection

Bright vermilion . .

Red plue diffuse reflection
Gobalt . Yramar \
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Light reflection model for oil painting



Image Analysis

Original Diffuse component Specular component

Spectral reflectance
Surface normal parameters

Specular reflection



Surface Normal Estimate

3069x4363
Resolution:39.7um/pix

Oil painting: Flowers

e :‘

Estimation error: 13.9°



Spectral Reflectance Estimates
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Rendering Results

Rendered images Real painting







Application to Watercolor Painting

e Watercolor paints easily soak into the paper.
e Little specular reflection.
e Rough surface of the paper, not by paints.
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Bispectral Radiance Factor

Bispectral characteristics are summarized as a Donaldon matrix

5 0.8
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Reflected radiance % .,
elflected radiance 52 0.9 |'||'h. 700
factor ARRH o
0 ‘ | I
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actor

R. Donaldson, British J. of Applied Physics, Vol.5, pp.210-214, 1954.
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S. Tominaga, K. Hirai, and T. Horiuchi,
Estimation of bispectral Donaldson matrices of fluorescent objects

by using two 1lluminant projections, JOSA-A, 2015.
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RADGREEER
The observed image y under 1lluminant e 1s predicted as

y = De

D: Donaldson matrix

The 1image 1s decomposed into the reflection component and
the luminescent component.

y=De=D,e+D,e



Observed images of fluorescent samples
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Captured image under incandescent lamp Captured image under artificial sun lamp




Component 1images

Diffuse reflection component Fluorescent emission component




Reconstruction results
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