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Abstract

This paper proposes an illuminant compensation method using a camera noise analysis without segmentation in the dichromatic
reflectance model. In general, pixels within highlight regions include large amounts of information on the image illuminant. Thus, the
analysis of highlight regions provides a relatively easy means of determining the characteristics of an image illuminant. Currently,
conventional methods require regional segmentation and the accuracy of this segmentation then affects the illuminant estimation.
Therefore, the proposed method estimates the illuminant without segmentation based on a conformity assessment of highlight regions.
Furthermore, error factors, such as noise and sensor non-uniformity, can be reduced by the conformity assessment.
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Fig. 1. Examples of several ambient lights
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Fig. 2. Flowchart of color constancy algorithm using highlight regions
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Table 1. Results of Mahalanobis distance for Macbeth colors

No Md No Md No Md No Md

1 1.1086 | 7 1.3204 | 13 |0.8034| 19 |0.7417

2 0.7144 8 0.7727 | 14 |0.8722| 20 |0.7903

3 0.8413 9 0.8772 | 15 |0.8781| 21 |0.7117

4 1.1403 | 10 |0.8007 | 16 0.900 22 10.7649

5 0.7465| 11 |0.7300 | 17 |0.9108 | 23 0.718

6 0.8363 | 12 |0.9037 | 18 |0.8263
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Fig. 4. Valid pixel selection and their distribution in highlight region



80 WEFI)=EA A197 AllZE, 20143 19 (JBE Vol. 19, No. 1, January 2014)

YAA S v 2o S PS8l O
g GdellA shtel EHel o 13 E FY9S 50705 A
3t 19 4= A AR 13E Fgsoltt o
55 AR N 22E A o4 ES ARkt
ol 7t 1F & Jgo] F7|E 50x502] 7S o]}
ASsIATE & 2= 38 59 7 19 Fgol gk o|4d
g9 Asjolt}
28 Vo R H3w BES B9 09 UL 49
28l 5. sffel EHOZ 0|F0i7 TF= Fof of 3 2= 9it) = o) AE BEHZ| o]le] 13 AL shol
Fig. 5. Examples of highlight region with single surface ooz O]TOW 9] ] %’ﬂ‘/]‘ ; o 3]_1/}94 Edo E]— 3}
Aeks g3t fAlsel AR 2ol 0AE A WE
N, A8 o 2z ke 247} ek o) Ae 39 ¥ HYolA HIYE Hol
Fol wek 39 249 a2 B R0 2o Gl
IHE Il B el 43 AFw WAE A o T ek ol REAF Eole AL 9o £

E 2. J2 49| 1|z goof it o|MEQ Znt
Table 2. Result of the eccentricity for highlight regions in Figure 4

No E No E No E No E No E

1 0.981 11 0.943 21 0.548 31 0.979 41 0.978
2 0.991 12 0.959 22 0.988 32 0.979 42 0.995
3 0.974 13 0.985 23 0.965 33 0.996 43 0.997
4 0.952 14 0.916 24 0.997 34 0.993 44 0.982
5 0.901 15 0.966 25 0.903 35 0.994 45 0.993
6 0.992 16 0.971 26 0.981 36 0.982 46 0.963
7 0.995 17 0.967 27 0.961 37 0.957 47 0.999
8 0.977 18 0.971 28 0.974 38 0.875 48 0.993
9 0.765 19 0.993 29 0.937 39 0.983 49 0.993
10 0.981 20 0.996 30 0.985 40 0.990 50 0.988
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