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Abstract

This paper proposes an illuminant-adaptive reproduction method using light adaptation and flare conditions for a mobile
display. Displayed images in daylight are perceived as quite dark due to the light adaptation of the human visual system,
as the luminance of a mobile display is considerably lower than that of an outdoor environment. In addition, flare
phenomena decrease the color gamut of a mobile display and de-saturating the chroma. Therefore, this paper presents an
enhancement method composed of lightness enhancement and chroma compensation. First, the ambient light intensity is
measured using a lux-sensor, then the flare is calculated based on the reflection ratio of the display device and the
ambient light intensity. To improve the perceived image, the image's luminance is transformed by linearization of the
response to the input luminance according to the ambient light intensity. Next, the displayed image is compensated
according to the physically reduced chroma, resulting from flare phenomena. This study presents a color reproduction
method based on an inverse cone response curve and flare condition. Consequently, the proposed algorithm improves the
quality of the perceived image adaptive to an outdoor environment.
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Fig. 1. Sensitivity curve of the human eye; (a) Change
of the cone response (b) Difference of the cone
response  between indoor and  outdoor
environment,
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Table 1. Measured black patch and estimaied reflection
ratio.
X Y Z R
0 lux| 052 047 077
500 lux| 1.78 1.91 2.63 0.008
4000 lux| 1276 135 1463 0.01
9000 lux| 29.20 304 39.73 0.01
15000 lux| 4792 495 59.7 0.011
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Fig. 2. Gamut of the display in indoor environment

(mesh) and outdoor environment(solid); (a) 500
lux (side), (b) 1,000 lux (side), (c) 500 lux (top),
and (d) 1,000 lux (top).
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Fig. 4. Flow chart.
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Fig. 13. Resutt image; (a) original (b) lightness
enhancement () Monobe’s method  (d)
Proposed method (8 = 20) (e} Proposed
method (B = 15) () Proposed method (8 =
1.0).
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