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Abstract

The color space transformation to link device-dependent color spaces and device-
independent color spaces is essential for device characterization and cross-media color
reproduction. There are various color conversion methods such as regression, 3D
interpolation with LUT(look-up table), and neural network. In the color transformation
with these methods, the conversion accuracy is essentially based on the sample data to be
exploited for device characterization. In conventional method, color samples are uniformly
selected in device-dependent space such as CMY and RGB. However, distribution of these
color samples is very non-uniform in device-independent color space such as CIEL"a™b’.

Accordingly, the conversion error in device-independent color space is irregular according
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to the distribution of the samples.

In this paper, a color sampling method based on equi-visual perception is proposed to
obtain approximate uniform color samples in CIEL’a’b” space. In order to evaluate
transformation accuracy of proposed method, color space transformations are simulated

using regression, 3D interpolation with LUT and neural network techniques, respectively.
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(a) CMY color space (b) CIELAB color space

Fig. 1. LUT with uniform sampling points.
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Fig. 2. The relationship between the digital input value and the color difference
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Fig. 3. LUT with non-uniform sampling points.
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Fig. 4. Corresponding tetrahedrons between CMY and CIELAB spaces.
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Fig. 5. Structure of a neural network.
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Fig. 6. Color difference of each sample patches

Table 1. The average, minimum and maximum color difference of test color samples

(a) Uniform sampling sampling

Minimum Maximum Average
Regression 0.61 14.43 3.39
3D interpolation 0.35 23.98 3.39
Neural Network 0.54 20.37 3.06
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(b) Equi-visual perception

Minimum Maximum Average
Regression 1.26 1257 350
3D interpolation 0.20 5.48 1.72
Neural Network 0.23 4.56 1.82
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