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Abstract

This paper proposes the color decomposition method for multi-primary display (MPD) using a 3-dimensional
look-up-table (3D-LUT) in a linearized LAB space. The proposed method decomposes conventional three-primary colors
into the multi-primary control values of a display device under constraints of tristimulus match. To reproduce images on
the MPD, the color signals should be estimated from a device-independent color space, such as CIEXYZ and CIELAB. In
this paper, the linearized LAB space is used due to its linearity and additivity in color conversion. The proposed method
constructs the 3-D LUT, which contain gamut boundary information to calculate color signals of the MPD. For the image
reproduction, standard RGB or CIEXYZ is transformed to the linearized LAB and then hue and chroma are computed to
refer to the 3D-LUT. In the linearlized LAB space, the color signals of a gamut boundary point with the same lightness
and hue of an input point are calculated. Also, color signals of a point on gray axis are calculated with the same lightness
of an input. With gamut boundary points and input point, color signals of the input points are obtained with the chroma
ratio divided by the chroma of the gamut boundary point. Specially, for the hue change, neighboring boundary points are
employed. As a result, the proposed method guarantees the contimuity of color signals and computational efficiency, and
requires less amount of memory.
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Fig. 1. Block diagram of

decomposition method.

the proposed 3D-LUT
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Fig. 2. Gamut of 4-primary display in linearized LAB.
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Table 1. Color difference in CIELAB color space under
simulation condition.

AEab AL* Aa*b*

Matrix switching 0.5165 0.1962 0.4695

Linear interpolation 0.2045 0.0572 0.1852

3D-LUT 0.1641 0.0492 0.1456
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Table 2. Gradation pattern in CIELAB color space.

Gradation pattern L* Cc* H*
Pattern #1 15-90 20 20.25
Pattern #2 50 0-73 25
Pattern #3 50 20.25 1-360
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