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A Study on Colour Recognition Based on Aspect Ratio
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Abstract Technology in digital video has changed the functions of the digital video field based on various
platforms, including streaming, on-demand, interactive, and data-based services. The displays that
provide the visual representations of these digital video contents have also been improving with various
changes. There is a variety of display screen ratios currently available, with the ratio of the display
screen being based on the intended purpose. This study conducted a psychophysics experiment to
examine the correlation between colour properties and shape ratio based on the display screen ratio,
and then analysed the results. The colours used in the experiment were visual perception-based Munsell
colours, and the hue, brightness, and chroma attributes were analysed according to the shape ratio to
examine colour properties. The analysis of the results of this study defined the significance of the study
as basic data for future studies on colour property changes based on shape ratio, and suggested

directions for future studies.
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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 7,

1 5.00R 7 12 58.97 43.06 26.25
2 | 5.00YR 7 12 51.20 43.06 8.80
3 5.00Y 7 12 40.19 43.06 3.80
4 | 5.00GY 7 12 30.70 43.06 5.06
5 5.00G 7 12 23.63 43.06 30.83
6 | 5.00BG 7 12 24.67 43.06 54.26
7 5.00B 7 12 30.54 43.06 94.51
8 | 5.00PB 7 12 41.73 43.06 111.33
9 5.00P 7 12 53.82 43.06 89.69
10 | 5.00RP 7 12 59.15 43.06 50.46
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Fig. 3. Results of the experiments related to aspect ratio and colour properties in CIELAB colour space(25cm?)
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Fig. 4. Results of the experiments related to aspect ratio and colour properties in CIELAB colour space(64cm?)
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Table 2. Colour difference of colour properties by

aspect ratio
4:3 ratio | 169 ratio 28:9 ratio

25cm’|64cm’|25cm’|64cm?|25cm’|64em’|25cm?*|64cm’

21:9 ratio

Munsell

5.00R 6.51 | 4.29 | 3.64 | 3.64 | 429 | 3.25 | 3.64 | 3.64
5.00YR | 5.59 | 1.24 | 1.33 | 244 | 2.34 [ 3.72 |11.95| 2.44
5.00Y [14.92]12.18|14.16]12.95(10.58|11.42|12.95|12.95
5.00GY | 9.68 |11.57[13.07|11.91] 9.31 |11.36| 9.24 |10.12
5.00G 4.14 13.80 | 2.62 | 419 | 2.62 | 1.47 | 1.65 | 7.25
5.00BG | 7.93 | 7.66 | 7.81 |12.28]11.04| 9.03 |12.91|10.56
5.00B 8.72 |13.87| 7.20 |12.85]12.08| 8.71 |10.22]10.74
5.00PB | 849|598 |5.01 | 484 |7.85|598 | 448 | 4.84
5.00P 2.73 | 8.47 | 6.50 | 8.47 | 7.78 | 9.86 | 2.92 | 3.25
5.00RP | 3.16 | 7.01|3.60 574|289 | 4.55|2.52]9.18

I 3. 20 mE M £4 HSAHCV)
Table 3. Variation coefficients of colour properties by
aspect ratio
4:3 ratio | 16:9 ratio | 21:9 ratio | 28:9 ratio
25cm’|64cm’|25ecm’|64cm’|25cm’|64cm’|25cm’|64cm”
J(Lightness) | 2.97 | 1.55 | 3.83 [ 0.78 | 3.72 | 1.66 | 1.44 | 2.41

Munsell

C(Chroma) | 3.51 | 4.97 | 2.91 | 429 | 3.75 | 6.45 | 4.79 | 3.16

H(Hue) | 2.08 | 3.51 | 2.07 | 3.08 | 2.60 | 1.91 | 4.13 | 2.67
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