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A Study on Colour Properties for Colour Recognition in
Digital Media Environments
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Abstract Hue, value, and chroma are the fundamental colour components used in colour property
research to identify colour in the digital media environment. In the Munsell colour system, which is
based on the characteristics of visual perception, the basic properties are classified into hue, value, and
chroma. The methods for recording these three properties can be divided into the colour appearance
system and the colour mixing system: in the former, they are documented based on a colour chart that
focuses on visual perception, and in the latter, accurate numerical records are kept without concern for
discolouration. Colour terminology is crucial for conveying and expressing colours, and colours can be
classified and defined according to the combination of hue, value, and chroma. With the development
of various media, it has become possible to represent a range of colours previously unachievable,
necessitating basic research into the characteristics of colour perception by further subdividing
digital-oriented colour studies. In this study, we conducted psychophysical experiments to identify and
analyse the categories of value and chroma needed to recognise each colour among the ten
representative colours of the Munsell colour system, based on visual perception on a display. This study
analyses the results of these experiments, defines their significance as foundational research data on
colour perception characteristics, and suggests directions for future research.
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Table 1. Display measurements XYZ used in the

experiment
Display X Y 7
White 92.96 97.74 108.50
RED 42.85 22.83 1.49
GREEN 29.12 62.63 12.89
BLUE 18.82 9.74 92.75
BLACK 0.23 0.21 0.23
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Fig. 4. Ranges of value and chroma recognised for each colour
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Table 2. Areas of achromatic and chromatic colours
recognised in each colour region

no. Hue Achromatic colour C};roolr:uartic

1 5B 9 63

2 5BG 5 67

3 5G 9 63

4 5GY 10 62

5 5P 9 63

6 5PB 12 60

7 5R 6 66

8 5RP 9 63

9 5Y 12 60

10 5YR 11 61
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Table 3. Minimum and maximum chroma values of
colour recognition for each colour region

no. Hue Chroma Min Chroma Max
1 5B 6.84 10.02
2 5BG 7.08 12.83
3 5G 7.72 16.82
4 5GY 10.51 29.32
5 5P 3.91 15.46
6 5PB 433 13.67
7 5R 6.52 12.80
8 5RP 5.06 12.47
9 5Y 13.29 34.33
10 5YR 9.40 22.22
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