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Abstract In recent years, the digital media environment has begun to diversify, with a greater focus being
placed on user-centric design. With the development of digital technology, the digital media
environment has formed a vast network of information, which supports interactive communication
between people, creating a need for user-centric research. Mobile displays, as a representation of the
digital media environment, have the advantage of mobility through the use of thin screen displays and
low-performance image sensors, which allow for miniaturization and power saving. However, this results
in reduced colour accuracy compared to large displays. This study investigates users colour perception
when using dark and light mode mobile displays. Colour perception was measured using a
psycho-physical experiment, which controls each colour attribute based on the 12 colours of KS. The
results were analysed to determine whether there is a difference in colour perception between dark
mode and light mode, and if the difference was statistically significant. Future research directions based
on the results are then discussed.
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Fig. 3. Bartleson Breneman Effect
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experiments in CIELAB colour space
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Table 1. X, Y, and Z conversion values of the KS colour
system used in experiments

no.| Hue Value | Chroma X Y Z
1 7.5R 4 14 0.22 0.11 0.02
2 | 25YR 6 14 0.42 0.29 0.04
3 5Y 8.5 14 0.72 0.73 0.07
4 | 7.5GY 7 10 0.30 0.42 0.12
5 2.5G 4 10 0.06 0.12 0.05
6 10BG 3 8 0.04 0.06 0.12
7 | 2.5PB 4 10 0.11 0.12 0.33
8 | 7.5PB 2 6 0.04 0.03 0.09
9 5P 3 10 0.10 0.06 0.17
10 | 7.5RP 3 10 0.12 0.06 0.07
11 10RP 7 8 0.54 0.42 0.36
12 5YR 4 0.15 0.12 0.02
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Fig. 5. Results of colour characteristics in dark mode and light mode
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Table 2. XYZ of dark mode and light mode used in
the experiment

Display mode X Y Z
Dark 0.23 0.21 0.23
Light 92.96 97.74 108.50
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