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Visualization for Representation of Red Wine Color Based on
CIELAB Color Space

LI Yunkui' HAN Fuliang' ZHANG Yulin' WANG Hua'’
(1. College of Enology, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Heyang Vitis-viniculture Station, Northwest A&F University, Heyang 715301, China)

Abstract: The existing methods of color representation are seldom reported to vividly describe and
transmit wine color information. A new method was proposed to visually represent red wine color
employing charts of colorfulness distribution, lightness distribution and feature color, as well as the
visible absorption spectrum of a wine. A high-definition color plane determined by a” and b~ axes when
L" = 60 was rendered in the CIELAB color space. The colorfulness distribution chart, carrying

*

information of @* , ", chroma and hue, was yielded when " and b~ color parameters of a wine were
projected on this plane. The lightness distribution chart, indicating the light and shade degree of a wine,
was rendered according to the L~ value. The feature color chart, illustrating the true color of a wine
under the condition of natural observation, made a comprehensive consideration of the effects of L* , a”
and b° parameters. A comparative trial of the new visualized method and a traditional analysis of the
CIELAB parameters was carried out to describe the color of 10 Vitis vinifera L. cv. Cabernet Sauvignon
wines from representative regions of China. The results showed that the new method presented the
CIELAB parameters information completely and visually, and it also exhibited a specific feature color for
each red wine impressively. There were significant differences of the charts of colorfulness distribution,
lightness distribution, feature color and the visible absorption spectra between the wine samples. Besides,
all wine samples encountered a problem that the color aged faster than expected.
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Tab.1 CIELAB parameters of ten wine samples

s L* a* b* Ca b/ () AE,

1 33.5+0.3° 51.3+0.7" 48.7 £1.0° 70.7 +1.2° 43.5+0.2" 42.1+2.9°
2 15.4 +0.8" 46.4 +0.5" 19.7 +1.7¢ 50.4 +1.2% 22.9 +1.5% 7.8+1.3°
3 23.1+1.3° 46.2 +0.5" 32.8 £2.3% 56.7+1.7° 35.4+1.6" 22.6 +3.7¢
4 39.2 +1.3° 54.0 £2.0" 58.0 +2.6° 79.2 £3.2° 47.0 +0.4° 53.3 +4.0°
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9 35.7 +0.5" 49.2 £0.3° 42.9 £0.9° 65.3 +0.6° 41.1+0.6° 38.3+2.7"
10 12.5+0.8' 43.2+0.4° 13.1+1.6" 45.1+0.9" 16.9 +1.8" 0f
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Fig.1 Colorfulness (left panel) and lightness

(right panel) distributions of ten wine samples
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Fig.3  Visible absorption spectra of ten wine samples
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Tab.2 Pearson correlation coefficients between absorption spectra, wine age, total anthocyanins and CIELAB parameters

A Asy —Auso Hligics SAE T o L* a” b* Ch hy,
Asyo 1 0.990 "  -0.590"  0.922* 0.823 " -0.803"  -0.791"  -0.805"  -0.843""
Asy ~Auso 1 -0.539™  0.930** 0.838 -0.797" -0.776™  -0.792""  -0.840""
T i 1 ~0.906 " —0.968 ** 0.961 ** 0.839 ** 0.922** 0.872*
RAE T 1 0.812* -0.846™  -0.867"  -0.869""  -0.908**
L* 1 -0.925"  -0.699"  -0.836"  -0.738*
a* 1 0. 889 ** 0.975* 0. 889 **
b* 1 0.967 ** 0.988
c 1 0.955
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