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A Color Correction Method for High-Dynamic-Range Images
Based on Human Visual Perception

Ho-Hyoung Choi+, Jae-Wook Song”,

ABSTRACT

T

Na-Ra Jungw, Hyun-Soo Kang

For last several decades, the color correction methods have been proposed for HDR(high dynamic range)
images. However, color distortion problems take place after correcting the colors such as halos, dominant
color as well known. Accordingly, this article presents a novel approach in which the method consists
of tone-mapping method and cone response function. In the proposed method, the tone mapping method
is used to improve the contrast in the given HDR image based on chromatic and achromatic based on
the CIEXYZ tristimulus value, expressed in ¢/m’ The cone response function is used to deal with
mismatch between corrected image and displayed image as well as to estimate various human visual

effects based on the CMCAT2000 color appearance model. The experimental results show that the

proposed method yields better performance of color correction over the conventional method in subjective

and quantitative quality, and color reproduction.

Key words: HDR Image, CIEXYZ Tristimulus Value, Halo Artifact, Chromatic and Achromatic Colors,
Tone Mapping, Cone Response Function.
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Fig. 1. The block diagram for iCAMOG6,
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Fig. 2. The real world image (a) original image, (b) iCAMOS,
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(a)
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(c)

(d)

Fig. 6. “Bristolb” image (a) original image, (b) iCAMO6, (c) tone mapping, (d) Proposed method.
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Fig 9. The captured image for five different standard illumination (a) original image, (b) iCAMO6, (c) tone mapping,
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Table 1. Mean color difference for the captured image under five different illumination

Images A_illumin CWF _illumin TL84_illumin UV_illumin D65_illumin
1CAMO6 162.936231 118.229357 169.226364 163.242642 107.95008
Tone 150.334543 80.054016 118.558958 104.859448 83.757019
Pro 142.465857 65.593076 105.610856 86.912714 104.711127
Mean difference Golrfylnoss
g~ = iCAMO6 =Tone = Pro 140 B Original ®iCAMO6 ® Tone Pro
160 120
140 100
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Fig. 10, Mean color difference for the captured image
under five different illumination,
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Fig. 11, Colorfulness for the captured image under five
different illumination,
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Table 2, Colorfulness for the captured image under five different illumination

Images A_illumin CWF_illumin TL&4_illumin UV _illumin D65_illumin
Original 94.223753 56.979936 124.048445 115.61181 44.166028
iCAMO6 75.056155 48.630449 59.777326 59.156505 44.096773
Tone 88.390234 47.307317 91.41314 83.994925 32.651603
Pro 99.473582 49.176779 92.958123 83.780908 53.95068




Table 3. Hue for the captured image under five different illumination

Images A_illumin CWF_illumin TL&4_illumin UV _illumin D65_illumin
Original 0.103477 0.124097 0.095866 0.071468 0.127528
iICAMO06 0.082866 0.065458 0.066952 0.065605 0.06302
Tone 0.246483 0.18402 0.286689 0.237041 0.239626
Pro 0.108303 0.06483 0.170968 0.155868 0.060967
Hue B T 30 S FEEATh AFolA 7129
03 Original * iCAMO6 mTone MPro HHE ZoA I Aso] 7F 53 iCAMOGE tf
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Fig. 12, Hue for the captured image under five different Ao sl &A stH S o ZE Yol tisiAl Al
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