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Effect of environmental illumination on optimal
value of mobile phone brightness
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Abstract: Environmental illumination and mobile phone screen brightness is the two major factors
which influence the effects of mobile phone display performance. This paper tests the function of
brightness automatic adjustment of three different mobile phones under 14 environmental illumination
levels and designs a subjective experiment of image quality assessment under 24 different environmen-
tal illumination and mobile phone luminance combination. And the paper measures the display quality
parameters under 12 different environmental illumination and mobile phone luminance combination on
the basis of subjective experiment. The subjective experiment results show that the rise of mobile
phone brightness can improve the display effect of mobile phone, and the optimal mobile phone bright-
ness is changing under different environmental illumination values. The test experiment results show
that the rise of mobile phone brightness can improve the luminance contrast, color saturation and color

gamut range of mobile phone.
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Tab.1 Environmental illumination of common used mo-

bile phone environment
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Tab. 2 Environment illumination and mobile phone
brightness for subjective experiment
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Fig. 1 1SO300 standard test image for subjective ex-

periment
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Fig. 2 Changing curves of mobile phone brightness with

environmental illumination
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Tab. 3 Scores of tone under different environmental illu-

mination and different mobile phone brightness

HEZMEEE 800 600 400 300 150 0

. 4.56 4.51 4. 46 4. 24 4.18 4.01
FHLE 1
0. 34 0.29 0.27 0. 30 0.25 0.27

N 4.39  4.41 4.28 4.11 4.03 3.95
FHLE 2
0.33 0.34 0.26 0.38 0.18 0.24

N 4.24 4.16 4.06 3.90 3.83 3.68
FHLRE 3
0.26 0.25 0.24 0.21 0.20 0.23

3.95  3.68 3.66 3.49 3.28

N 4.03
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0.40 0.23 0.26 0.29 0.18 0.31
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Tab.4  Scores of color saturation under different environ-
mental illumination and different mobile phone

brightness

WERE 800 600 400 300 150 0

4.48  4.55 4.45  4.34 4.23 4.06
0.35 0.29 0.27 0.27 0.25 0.19

FHLEE 1

4. 33 4.34 4.21 4.08 4.08 3.85
0.30 0.30 0.22 0.24 0.21 0.16

FHLRZE 2

4.06  4.11 3.98  3.98 3.83 3.66
0.24 0.19 0.19 0.20 0.23 0.22

FHLRE 3

3.85 3.91 3.68 3. 66 3.50 3.31
0.38 0.20 0.23 0.30 0.25 0.31
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x5 FERERE.FUZET IS0300 N5 HiEHESES
Tab. 5 Scores of color clarity under different environ-
mental illumination and different mobile phone

brightness

REFMRE 800 600 400 300 150 0

4.74  4.56  4.48 4.38 4.19 4.19

FHLEE 1
0.29 0.32 0.29 0.27 0.23 0.24
N 1.55 4.43  4.28 4.18 4.04 3.98
FHLFERE 2
0.30  0.30 0.29 0.26 0.24 0.21
o 4.19  4.21  4.05 3.93 3.88 3.70
FHLEHE 3

0.41 0.29 0.26 0.25 0.2 0.21

3.99 3.98 3.78 3.73 3.58 3.35
0.43 0.25 0.26 0.33 0.21 0.21
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Tab. 6  Scores of color clarity under different environ-
mental illumination and different mobile phone

brightness

WM 800 600 400 300 150 0

N 4.59  4.66 4.41  4.38 4.23 4.10
FHLARERE 1

0.30  0.28 0.27 0.26 0.27 0.20

461 4.63  4.45  4.42 417 4.06
FHLRHE 2

0.26 0.30 0.23 0.22 0.19 0.15

4.2 4.0 3.9 3.9 3.7

4.3
FHLSESE 3
0.26 0.22 0.20 0.22 0.21 0.22

3.9 3.7 3.7 3.5 3.2

4.1
FHLEE 4
0.41 0.19 0.24 0.31 0.21 0.31
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Tab. 7 Optimal values of mobile phone screen brightness

in subjective experiments
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Fig. 3 Contrast value of mobile phone under different
environmental illumination and mobile phone

brightness

B4 b bR AL 43 58 iPhone 4S
FE 6 A~ IREE B T FHLBR 5528 B 43 0 oh 32 U5
H A 352 B T s 21 7 0 B (0 B 6 4 AN L T
PLE L e e 002 T /Y B0 1 R
T A Bh5E BT B A0 A R, T LS AL
JIE R B 20 B R 23 AR AR AT Y € R T
B

0 200 400 600 800 1000
TR /1x

4 AFEFEEFHLZE T F ORS00
FEE

Fig. 4 Saturation values of red and cyan under different

environmental illumination and mobile phone

brightness
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Fig. 5 Gamut range of two different mobile phone bright-
ness corresponding to the 800 Ix environment illu-

mination
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