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Abstract

Mobile devices are generally using app images which are artificially designed. Accordingly, this paper presents adjusting
device brightness based on app image categorization for enhancing the visibility under various light condition. First, the
proposed method performed two prior subjective tests under various lighting conditions for selecting features of app images
concerning visibility and for selecting satisfactory range of device brightness for each app image. Then, the relationship between
selected features of app image and satisfactory range of device brightness is analyzed. Next, app images are categorized by
using two features of average brightness of app image and distribution ratio of advanced colors that are related to satisfaction
range of device brightness. Then, optimal device brightness for each category is selected by having the maximum frequency
of satisfaction device brightness. Experimental results show that the categorized app images with optimal device brightness
have high satisfaction ratio under various light conditions.
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according to device brightness.
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Fig. 3. The relationship between average luminance of
app image and satisfaction range of device
under lighting condition of 5 lux.
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Fig. 4. Exampled of app images; (@) app images with
dark background and bright region, (b)
multi-frame image, (c) bright gray background

image.
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6. App images with large average brightness and
high distribution of white in an app image.

Fig.
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Table 3. Optimal device brightness of app image of Table 5. Optimal device brightness of app image of
category 3. category 5.
= Z d)
i W W(ed) S 21 W= %) (cd)
# Y| IR 5lux 50lux 500lux
Slux SOhux | 500l 22(6) 1.1068 20 60 100
5(8) 0.2978 20 60780 100 22(1) 1.4063 30 70 110
12(7) 0.3090 30,40 80 1207130 21(4) 1.4265 20 60 90
21(5) 0.3108 30 70 100,110 13(8) 14511 20 60 90
21(6) 0.3205 40 70 110 13(7) 1.4816 30 50 90
22(5) 1.6035 20 60 90
3(2) 0.3306 40 70 110,130
5(26) 0.3351 30 60 110 T 6 YN ERY ix 9o 9 FHEY|
8(4) 0.3442 30 50 120 Table 6. Representative app image for each
5(3) 0.3592 40 60780 110 categorization and optimal device brightness.
7(9) 0.3601 30 60 1007130 ) N R
15(8) 0.3826 20 60 100,110 4 @A n= g o
I ol Ak -
13) 0.3939 20 60,70 100,110 RESC Slux 50hux 500lux
= A 4 iAol of cdato| 2T ObE uiy| 1| 4(2) 0.0061 40cd 80cd 130cd
. . . . 2| 3(2) 0.1148 40cd 70cd 110cd
Table 4. Optimal device brightness of app image of
category 4. 3 |21(5)| 0.3109 40cd 70cd 110cd
4 15(24) | 0.754619 30cd 60cd 100cd
# 3 B ) (ed) 5[13(7) | 1481631 |  20cd 60cd 90cd
A9 | B2F i _
e " osx | somx | 500mx E 7. WA 49 f HuS ABS UEE @I}
. Table 7. The result of satisfaction test using app image
15(16) 05232 20 60 100 in Galaxy S4.
8(10) 0.5598 30 60 110
21(7) 0.5625 30 70 110 A oatel FH 2R whE Hit HSE
5(28) 0.5696 40 90 120 na Blux S0l 001X
5(17) 0.6144 40 60 100
5(11) 0.6251 40 60 100 17 86% 83.8% 97.2%
5(23) 0'6482 40 60 100,110 2&t 7 96.2% 96.2% 93.7%
%6 06650 0 o0 1(’)0 3¢HA) 83.8% 99% 98.1%
5(29) 0.6703 30 60 100,110 A% 90.9% 99.3% 99.3%
3G) 06750 30 60 110 5THA 88.8% 98.6% 99.3%
5(20) 0.6873 30 60 1007140
JA}Eo] LT S 0 A JAELe Bay
5(27) 0.7142 30 60 100 I £ the o 397 9SS S
1513) | 0.7300 30 70 110 “Leole} At g A WE 2 Q) GPoR v
1(2) 0.7509 30 60 100 FEAL, 4TA GAEL HAA7F 9 3 £ uA
5(24) 0.7546 30 60 100 w7 o] ol GAEZ A A 050)4Fe] GAER B9
15(9) 0.7650 30 60 110 L, vpAEro R Sk o] GdES Ao R v 9
oy | 0w | B S L of &AL BE7 wE GHET A 1914€ 71
15(18) 0.7742 30 60 100,110
L oJRrl= S R= s
1(7) 0.785 20 60 110 = YdEE TS
15(4) 0.8041 30 60 100,110 The o2 Al ZF o) of2del diste] Falstd tin}
15(7) 0.8059 30 70 100,110 o]z B7]e th3k AlC1A HAEE 7|Wto g 7} uAd
5(4) 0.8184 40 1007140 | 100,140 Ao skl H e MES YeEhE W2 ¥ 1
16) | osm | 40 50 10 ol 3 5ol Ehigla, 2 s el w)
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