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Abstract

This study focused on exploring the impact of a mobile operating system on display color reproduction.
Playing a pivotal role in the color management system, the operating system has a decisive impact on how
colors are represented on the display. This study focused on the color reproduction of the two major
operating systems that dominate the smartphone market, Android and iOS. Each operating system's unique
color management strategy has a profound impact on how colors are represented on the display, which is
directly related to the visual experience users have with their smartphones. Therefore, this study investigated
how these differences affect color reproduction. In addition, this study provides a basic understanding of the
impact of each operating system on the user's visual experience and display quality at the pipeline stage,
shedding new light on how the choice of operating system is reflected in the user's smartphone experience.
Finally, this study has provided directions for future research that is needed to understand the complex
interactions between operating systems and color reproduction in more detail. This will help inform the
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development of new operating systems or improvements to existing ones and provide insights into how they

contribute to color reproduction.
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A0EE 7|2 NS A 2™Z22]) ¥ X 2E(Chrome) E2t2A
[ 1] 7|2 A oM p3 2EIZO| MHTHAYA (CIEa*b*)
[Table 1] Color gamut for P3 content in the native Photos app

A2E Sample I Sample A Sample B Sample C
Android 13 based Android 13 based Android 13 based
S AKX K i
A 05 165.1 One UI 5.1 One UL 5.1 One UI 5.1
ClAZ20| OLED OLED OLED OLED
Cl2~2g0] 27 - Vivid 1 Vivid 2 Natural
4. HEZL
41 ADIEE 7]2 A Aol H 54
sample 1 sample A
sample B samle C
[3& 1] 7|2 ATl HofA sRGB ZHIXO| MM (CIEa*b*)
[Fig. 1] Color gamut for sSRGB content in the native Photos app
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MIZHS o|O|siet [10]. Z Xl @0l CHst sRGB CHH| A7|2F HHE|X|= Of2f [& 2]t Z0|
FESHRACE [11].

[ 2] 7|2 AT H0llA sRGB 2HIXO| MAUTHHALY (CIEa*b*)
[Table 2] Color gamut for sSRGB content in the native Photos app

iag | v | G| e [ e T | e | e
sample [ 105.73% 74.82% 100.00% 71.75% 0.21 422 0.73
sample A 124.90% 86.96% 100.00% 79.33% 0.23 1.97 0.47
sample B 125.54% 86.67% 100.00% 78.94% 0.21 341 0.65
sample C 100.57% 71.10% 97.66% 68.60% 0.55 345 0.99

[E 210N sRGB ZHIZO| ZHef Tl HS=E LIEHHE Coverage sSRGB & ME LABOM &2
T 100%E 2OFRAOLE, ME CE 97.66%= A7t RO[X|= ZNE EOFUCE MOl F7|9t &
M sRGB ME7H O] LX=E FHE = Y& Volume HME ME L,CE 105.73% H 100.57% =
Fo| Mo 37|18 EOFACL, ME ABE 12490% X 125.54% | CtA ZobEl ZnS LIEILAY
Ct.

sample 1 sample A

[38 2] 7|2 ARl AojA| p3 2EIZO| MATISIAS (CIEa*b*)

[Fig. 2] Color gamut for P3 content in the native Photos app
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[Table 3] Color gamut for P3 content in the native Photos app

Coverage Coverage Coverage dE76 dE76 dE76
A2
123 Volume DCI-P3 SRGB | AdobeRGB | Average Max RMS
sample [ 150.31% 98.44% 99.82% 89.30% 0.40 2.23 0.86
sample A 164.56% 99.99% 100.00% 92.32% 0.39 413 0.87
sample B 164.99% 99.83% 99.99% 92.99% 0.41 1.74 0.76
sample C 147.57% 97.73% 99.69% 87.31% 0.50 3.15 0.96
[E 3]0|M Display P3 ZEHIXC| 2 M YAEE LIEIL= Coverage DCI-P3 & Z= HEO
M 98.44% ~ 99.99% L{Q|Q| H|Z=ot ZIE HOFRALE 0|F &&ff 7|2 AR AN 2= HME 7|

7|l= NS 7IE0 Tte ZEE

SFRAC,

12% ™HEo|

XSO &
Coverage /| 582 =0l

42 38 YHASKN Ao HY 54

(18 312 28 HEERX UMM sRGB ZHZQ| MUMAIAS 2t Alg 7|7|HE H|ust
ZDMO|Ct JefZof M MAME2 X C|AZYO0[0M Moldt= 2] FHS LIEH, 2|4 HH2
sRGB M37tg oojetct Ze| M FHof| TSt sRGB CHH| 37[QF ZH2|X|= Ofzf [& 4]9F &
0| He[stA

[H 4] 35 AE2HM HoIM sRGB 2HIEO| MATNHEY (CIEa*b*)

[Table 4] Color gamut for SRGB content in the Chrome web browser app

Coverage Coverage Coverage dE76 dE76 dE76
INEL:

123 Volume DCL-P3 SRGB | AdobeRGB | Average Max RMS
sample | 105.34% 74.55% 99.97% 71.60% 0.11 0.76 0.22
sample A 126.25% 87.79% 99.94% 79.88% 0.61 5.26 1.20
sample B 125.49% 86.67% 100% 78.79% 0.41 2.74 0.72
sample C 100.76% 71.35% 98.72% 69.00% 0.74 6.61 1.60
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sample 1 sample A

sample B samle C

(28 3] 3Z A2 XA oM sRGB 2HIXO| MATIH AN (CIEa*b*)

[Fig. 3] Color gamut for sSRGB content in the Chrome web browser app

[E 4]0lM sRGB ZH=X2| Z2 o H&EE LIEHH= Coverage sSRGB £ Z& HMEOA
98.72% ~ 100% LH2|| H|=3t ZUtS EOIFHOL MS C= 9872%2 A XO/K= ZAE &2
O{=QUCE. MAO| 379t &M sRGB MSZH CHH| YX[=E FFY £ U= Volume M= ¢
LC= 105.34% A 100.76% =2 M 7|5 HOFY2L, WE AB= 12625% R 12549% 2
Cha E3tEl A0S LIEHHACE Of ZIbs 7[&2 AT AOIMQl HF Zutet 22 dgd2 20|
0 [# 5] o ZLCh

[H 5] 7|2 AR 0t 38 E2FRAo|Mel ZE| 28 HlW

[Table 5] Comparing color volume in the default Photos app and Chrome browser

ANEE Volume Default Photo app Volume Chrome Browser
sample | 105.73% 105.34%
sample A 124.90% 126.25%
sample B 125.54% 125.49%
sample C 100.57% 100.76%

0| & 2= E2t*MOM ME 1Ce= sRGB M3t 7|&0M 7Mk2 ZHYE X
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