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Abstract

In high-dynamic-range liquid crystal display (HDR LCD) we use the image color
appearance model (iCAM) and the next generation of iCAM, called iCAM06, for research
and evaluation. We also use the white and the RGB LED as the back 1ight source to verify
the prototype model and to examine by some psychophysical experiments to deduce the

evaluation index and to optimize the model for system applicability.

The traditional liquid crystal compensation method only considers brightness,
combine adjustment liquid crystal signal to maintain the same picture brightness, but
the correlation between brightness and color performance of human eye’ s sensitivity
1s not linear. Therefore, the reproduced image cannot represent accurate color
information and cause color distortion. The project here is to complete the liquid
crystal signal optimization calculating method. We take the leakage of the back light
into consideration as well as a gauge back 1i1ght intensity, achieving perfect forecast
HDR LCD the color performance. HDR-LCD color model, not only the consideration
tradition liquid-crystal display s leakage of light item, but considered that the
dimming back light intensity takes the correction term, therefore may predict the

accurate color information to HDR-LCD.

A single-valued index, relative contrast sensitivity (RCS), was developed to
quantitatively evaluate color break-up (CBU) phenomenon. The sensibility of CBU
fringes was hypothesized to strongly correlate with RCS, which was defined as the
integrated difference of the opponent-color signals filtered by spatial contrast
sensitivity functions. Psychometric experiments were conducted to examine the
proposed numerical metric. The results showed that the maximal correlation coefficient
was as high as 98. 9% between the subjective judgments and the computed numerical values
of current experimental results. A useful application of RCS index was demonstrated

by the evaluation of four driving schemes for CBU suppression.

Keywords: image color appearance model, high-dynamic-range liquid crystal display,
area-adaptive backlight, liquid crystal compensation, field sequential-color (FSC),

color break-up (CBl), contrast sensitivity function
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Color control backlight (IMFEDCA method)
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