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A study on the colour properties movement phenomenon reflecting
visual characteristics on display
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Abstract The digital colour reproduced on a display can be transferred to the image through various colour
spaces, and the colour transferred to the image is one of the most important factors, among both subjective and
objective factors, in image quality evaluation. Therefore, the digital colour must be continuously studied objectively
and quantitatively along with the display development. At the same time, the subjective evaluation should be
accompanied by systematic and quantitative research as the visual characteristics must be fully reflected. In this
study, we applied different lightness levels of the background in order to examine the movement phenomenon of
colour properties among the digital colour properties reproduced on the display. A psychophysical experiment was
conducted for the condition where various colours were presented in the background, and the size of the colour
stimulus was divided into the foveal vision and peripheral vision. Based on the evaluation results of the
experiment, the colour properties movement phenomenon is identified according to the lightness of the background
and the size of the colour stimulus for five colours among KS basic colours selected by experimental stimulus.
Furthermore, a research direction to reproduce colour on displays in the future is proposed.
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Table 1. XYZ of background colour used in the colour
properties movement experiment

no. X Y Z no. X Y Z
1 26.7 20.0 86.7 21 51.4 40.0 22.9
2 50.0 30.0 120.0 22 68.6 50.0 24.3
3 46.0 40.0 114.0 23 70.5 60.0 195
4 67.5 50.0 1325 24 36.5 50.0 177
5 64.8 60.0 1152 25 23.2 40.0 16.8
6 60.0 50.0 90.0 26 20.3 30.0 24.8
7 42.7 40.0 50.7 27 152 20.0 255
8 436 30.0 62.7 28 15.7 20.0 35.7
9 280 20.0 32.0 29 24.0 30.0 317
10 336 20.0 37.3 30 40.0 40.0 34.3

11 439 30.0 33.2 31 46.3 50.0 256

12 67.2 40.0 52.8 32 61.5 60.0 24.9

13 73.3 50.0 43.3 33 42.6 50.0 138

14 98.6 60.0 55.7 34 24.6 40.0 12.3

15 89.3 50.0 39.3 35 24.1 30.0 19.0
16 62.5 40.0 22.5 36 115 20.0 11.1
17 39.0 30.0 6.0 37 26.4 40.0 245
18 314 20.0 5.7 38 25.9 50.0 16.7

19 34.8 20.0 9.7 39 44.0 60.0 29.3

20 35.3 30.0 22.9 40 36.0 30.0 34.0

H 2, Mol AMEE Mx{ Xi=2| =27
Table 2. The size of the colour stimulus used in the

experiment
AloFZH(°) A 2] A7) (em)
2° 1.75(cm)
20° 1819(cm)
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Fig. 7. Experimental environment related to colour
properties movement phenomenon with various
colours composed as the background
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Table 3. The variation coefficient of each colour property
according to the lightness change in the

background

BG no KSAig J C H
1 w7y 13.22 9.81 0.59
2 s 15.28 12.34 0.82
0 3 25 11.83 13.88 0.9
4 o 1347 11.53 1.23
5 Hep 1295 1271 1.86
1 oS 1273 1321 0.84
2 s 13.35 1517 117
100 3 25 10.29 14.26 1.24
4 ote 1242 11.834 1.36
5 Heh 11.08 12.32 1.82
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