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Visual characteristics of brightness according to
display saturation for conciseness and clarity
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Abstract Colours are primarily composed of three properties - hue, brightness, and saturation, However,
each property of colour is not independently visually recognised. Previous studies on saturation and
brightness found that brightness was sensed differently depending on the degree of purity of the
saturation; however, most of the psychophysical experiments used subtractive mixing. Therefore,
fundamental research on colour perception based on display is needed. In this study, we conducted a
psychophysical experiment and to investigate the visual characteristics of saturation and brightness
based on a display with a self-luminous system. After selecting a certain brightness in the additive-mixed
display, the experiment was conducted by adjusting the saturation of the main colours. Thus, by
analysing the experimental results, we determined whether the results were the same as ones from
subtractive mixing and whether the data are meaningful for the characteristics of colour perception. We

also suggested future research directions.
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Fig. 2. Colour attributes distribution chart used in
experiments in CIELAB colour space
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Table 1. X, Y, and Z conversion values of the Munsell

colour system used in experiments

no.| Hue Value | Chroma X Y Z
1 5.00R 8 4 60.43 59.10 50.76
2 | 5.00YR 8 8 68.06 59.10 42.01
3 5.00Y 8 4 58.36 59.10 39.97
4 | 5.00GY 8 8 62.63 59.10 24.53
5 5.00G 8 4 52.96 59.10 33.06
6 | 5.00BG 8 8 52.72 59.10 16.75
7 | 5.00B 8 4 49.22 59.10 34.88
8 | 5.00PB 8 8 45.17 59.10 19.44
9 | 5.00P 8 4 46.07 59.10 50.53
10| 5.00RP 8 8 39.11 59.10 44.23
11| 5.00R 8 4 46.61 59.10 60.69
12 | 5.00YR 8 8 40.06 59.10 63.22
13| 5.00Y 8 4 49.45 59.10 72.39
14 | 5.00GY 8 8 44.97 59.10 90.78
15| 5.00G 8 4 54.29 59.10 76.03
16 | 5.00BG 8 8 54.39 59.10 102.02
17 | 5.00B 8 4 58.30 59.10 71.98
18 | 5.00PB 8 8 63.83 59.10 90.01
19| 5.00P 8 4 60.17 59.10 59.76
20 | 5.00RP 8 8 68.33 59.10 60.99
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Fig. 3. The experiment environment was implemented
using MATLAB.
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Table 2. Results of brightness according to saturations
of each colour

Perception 5.00R | 5.00YR | 5.00Y | 5.00GY | 5.00G
Brighter(%) 80 95 70 50 70
Darker(%) 20 5 30 50 30
Perception 5.00BG | 5.00B 5.00PB 5.00P 5.00RP
Brighter(%) 65 65 15 80 100
Darker(%) 35 35 85 20 0
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Fig. 4. AAD result for each colour
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Fig. 5. Comparison of AAD in high and low saturation
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