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( Color Image Rendering using A Modified Image Formation Model )

(Ho-Hyoung Choi and Byoung—Ju Yun)
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Abstract

The objective of the imaging pipeline is to transform the original scene into a display image that appear similar,
Generally, gamma adjustment or histogram-based method is modified to improve the contrast and detail. However, this is
insufficient as the intensity and the chromaticity of illumination vary with geometric position. Thus, MSR (Multi-Scale
Retinex) has been proposed. the MSR is based on a channel-independent logarithm, and it is dependent on the scale of
the Gaussian filter, which varies according to input image. Therefore, after correcting the color, image quality degradations,
such as halo, graying—out, and dominated color, may occur. Accordingly, this paper presents a novel color correction
method using a modified image formation model in which the image is divided into three components such as global
illumination, local illumination, and reflectance. The global illumination is obtained through Gaussian filtering of the original
image, and the local illumination is estimated by using JND-based adaptive filter. Thereafter, the reflectance is estimated
by dividing the original image by the estimated global and the local illumination to remove the influence of the
illumination effects. The output image is obtained based on sRGB color representation. The experiment results show that
the proposed method yields better performance of color correction over the conventional methods.
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Table 1. Mean lightness of the left and right part of the
images in Fig. 6
oA A et
B %7 4 9% MSR
B P
4% 15835 191.36 21719 183.96
EE 74.36 162.33 195.79 12747
A A 116.35 176.87 206.49 156.72
E 2 ZHo| mZ ofZ oy vl

Table 2. Comparison of estimation error according to

illumination.
zv MSR ol e | A LY
Day 0.006532344 | 0.002697241 | 0.000587568
CWF (0.009230829 | 0010063779 | 0.003114720
TL84 0022427651 | 0.017770155 | 0.004494862
A 0020147473 | 0021327518 | 0.002749227
Uv 0020424386 | 0014272774 | 0004513944
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