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Influences of Night Illumination Environment on E-book Reading Efficiency

GUO Xi-ya, SHANG Xian-ru, TIAN Jin-jin, HU Zhi-gang, HU Xin
(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The paper aims to explore the effects of night lighting on the reading efficiency of e-book and the visual
fatigue of subjects, and to explore the ways of lighting and corresponding lighting parameters which are more beneficial
to the users' physiological and psychological conditions. Internal and external illumination contrast experiments were
compared. The visual search performance and pupil diameter variation coefficient were used as evaluation indicators for
reading ergonomics and visual fatigue symptoms respectively, and subjective physiological evaluation indexes were taken
as the control. Under two lighting modes, the reading performance is the highest at an illumination of 350 lux and the
visual fatigue is more serious. From the subjective physiological experience evaluation, the subjects will feel numbness at
the minimum illumination of 150 lux under the built-in lighting method, and the overall feeling of the subjects using the
external lighting method is good, and the symptoms of dizziness and eye fatigue are not obvious. In conclusion, external
lighting is superior to built-in lighting in reading ergonomics and visual fatigue symptoms.
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Tab.1 Experimental lighting parameters
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Tab.2 Descriptive statistics of built-in lighting

P E IR =
150 lux 245 lux 350 lux
Mean SD Mean SD Mean SD

P 0.076  0.020 0.078 0.023 0.089 0.023
C, 0260 0.080 0.290 0.080 0.440 0.100

*3 SNERAFXBRESRITR

Tab.3 Descriptive statistics of external lighting

A1 BB 7
150 lux 245 lux 350 lux
Mean SD Mean SD Mean SD

P 0.077 0.028 0.080 0.039 0.098 0.025
¢, 0270 0.060 0.250 0.060 0360 0.070

x4 HEDW
Tab.4 Variance analysis
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0.159 1 5.702 0

o MR SHE 0747 2 7.237  0.128
MO L s

x [ i T 0640 2 8.058 0.438
T EREN

( F(1,13)=4.143, p=0.009<0.05 ), 7£ [ 2 & ARl K
T, H A R R FZ R K S R AT (T
3, WO AN BB 7 R I i R SRR N R
7 = A, IR Bl 80dE vl & e A R 5 3T gk
AL 57 1% T P 8 BRI 7 =X

XU ZE WK N 7 2240 0 48 3 o, o) PR S R
WRE S, B EROV EE (F1,13)=3.062,
p=0.012<0.05 ), Tukey-HSD ZJ5 K1 i 7 41 B I
77 PR I R SR = T E R K
WA RE 800 % (F(1,13)=4.298, p=0.02<0.05), 3
J5 K 86 R D R SR ARAE 350 lux Bk B ik, 7E
150 lux B fe 25 5 X400 00 48 2 B A0 58 RN AN Bk 2
(F(2, 27)=7.237, p=0.128>0.05), 1 LLEBIAEA K
S Fp R RE X T I 1R SR 0 R e 5 BRI O ek Xt
PR AR i AL AR AR S R A, BRI 7 S RO
( F(1,13)=4.143, p=0.009<0.05 ), Tukey-HSD 5 k&
5 R A B IR 7 3R Bl L 1 R SR =
THERIH I B R0 B % (F(1,13)=5.702,
p=0<0.05), =5 K50 1/ i FL B4R AR S R 4L 245 Tux
TR ME, BIVLE ST R BE f/N, 7E 350 lux BAR
97 R B K 5 BRIy X 5 IR X L B AR 25 5 R A
THNARE (F(2,27)=8.058, p=0.438>0.05), AJ
P IH 78 A Y S 56 v B R X T L B 25 S R R
s 5 BRI 7 0 G .

P11 L 2 Sk A R 2T X R i 48 R
ORI i L B AR AR S R 0% i 1) AR Ak 34, DK o 44
REEm ] & i, gal e A BRIy, B
Fhim, WA RO b 2 32 & e A0 B IR 7 =,
350 lux MREE(HT, Wi R W ERE; fENE



174 1 %

T 7

201949 H

0.100

0005 —*ME
ﬁ% 0.090
s
32 0.085 |
£
0.080
0075 | ) . 1 .
150 200 250 300 350 400
BB lux
P BRI 1 R SR 5 R
Fig.1 Impacts of illumination on visual search performance
0.50
045 =M
%
ot 040 |
@
im 035
)
=
=
0.30
0'25 C 1 1 1 1 1
150 200 250 300 350 400
BB /lux
(&2 BREEX AL AR S AR A2
Fig.2 Influences of illumination on coefficient

of pupil diameter variation

M, BESRALAE 245 lux BB E R, 7E
350 lux IHERSRORFS L FH#aFA, (HBK IR PR A

KT i FL B AR S R R R ] Y AR P BT
BT, BREEEE, MESL AR R B, 7EIR
FE R 245 Tux BHARRE/NMEEERE K, BN 350 lux
B, B L B AR AR S R BRI R A E I U,
W {1y 245 lux B4 150 lux gL A7 B RB0CE
GO WA, MTE 350 lux BffEFL 78748 5 R 50T
TR 375 N

SEEO R, N R AR R B S 32 RSz AR b
fln g, Xt s AT H TS, Hpesg ama”
J1 4y, CAEWTVET R 10 4y, RS RIS T
LS1iN

®5 IMBZTMNER

Tab.5 Subjective feeling evaluation scale

F W7 TERH —AEF T E
1. ELLEER 01 2 3 45 6 7 8 9 10
2. BRI 0 1 2 3 4 5 6 7 8 9 10
3. B EM 01 2 3 45 6 7 8 9 10
4 MRIEEFZ 0 1 2 3 4 5 6 7 8 9 10
5. BFEESHA 001 2 3 4 5 6 7 8 9 10
6. BESLZE 01 2 3 4 5 6 7 8 9 10
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Fig.3 Subjective feeling changes of subjects
under different lighting modes
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