$54 % 1M 17 S-S D | A NE= SO SO Vol. 54 No. 11
2022411 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Nov. 2022

DOI.10.11918/202111087
BE B INIE X 32 B 5] 13 40 5 A0 A &0 B9 22 M

E2E 8/ S (P OF SR N £ RS R 3 E
(1 RERS B RE, KHE 30007252, KH AT @ FY BTSSR s (RHERE) , KHE 300072)

@ E: A8 &4 (visual display terminal, VDT) o4 T XA Bl R o AT A EFn 2 3] P A sk by R i A IR F
VDT 5HF XL EBRUTEEIRAZANRARERAE HEARBEFRNEEZLE T A, YR ITEWAXREN LR
AR AN, KA EWTN M ESFER I EEETNERAELN T A, FREBRAREEZEZN TN L, 2
TREWERBARR LR TE, AR TARTFEE BERL 20 FEREZ4TBASH AR E [N 4FE B0
W3 AL A A A AR 2 A RN, TR ERE R, K TEEMNEE TR A BERLE
WL At A WAL R s Fr A R L B E W oL IR B R R B A A AT AL S B e ok VDT B R R T At
REHBERRE T ARG EEBE YRR, REEAHXEZS TN BN 2N, FHENETE LG H 4
WA E AR ERARE S I ATEE 750 Ix EHHEZ 300 x(BERL2.5) £754000 K, 5% EFEZE 4100 cd/m’;
B AL T 2 AR A e A B R 3 B AR B IR R BB A BRIE A B KT BB 300 Ix g H B 200 Ix( BB E L 1.5) |
98 5000 K, HL B33 F 21300 100 cd/m’, #F R 22 % 7 B 1 o B0 it Ak (o 42 Bk 38

KW BUARHE; R B AL o A s L R A A i G BB R

hESHES: TULL3. 6 SCHRARAERD: A T EHS: 0367 —6234(2022) 11 -0067 - 11

Effects of lighting environment on vision and cognition of interactive reading

WANG Lixiong' >, KONG Guangyan'®, ZHANG Lijuan'*, YU Juan'*, WU Yuting'*

(1. School of Architecture, Tianjin University, Tianjin 300072, China; 2. Tianjin Key Laboratory of
Architectural Physics and Environmental Technology ( Tianjin University) , Tianjin 300072, China)

Abstract; Visual display terminal (VDT) and paper are indispensable reading mediums in people’s life. Providing
suitable lighting environment for VDT and paper interactive reading is an important development direction to
improve the quality of indoor lighting environment and meet public health needs. In order to explore the impact of
lighting environment on the vision and cognition of interactive reading, we conducted subjective and objective
evaluation experiments by using a combination method of subjective evaluation, visual task performance, and
physiological index measurement. An experimental platform was established to study the effects of four lighting
parameters ( horizontal illuminance, illuminance ratio, color temperature, and screen brightness) on the visual
perception ( visual comfort, visual efficacy, and visual fatigue) and cognitive performance ( cognitive efficiency and
emotional arousal ) of interactive reading. Experimental results show that for interactive reading, horizontal
illuminance had the greatest impact on visual fatigue. Illuminance ratio had a significant impact on visual
perception and cognitive performance. The color temperature of the light source had the greatest impact on visual
comfort and visual efficacy. The brightness of the VDT screen had the greatest impact on visual fatigue, cognitive
efficiency, and emotional arousal. According to parameter analysis, the optimal lighting environment parameters for
interactive reading with high visual comfort and high emotional arousal are horizontal illuminance 750 Ix, vertical
illuminance 300 Ix (illuminance ratio 2. 5), and color temperature 4 000 K, and the best screen brightness is
100 c¢d/m’. The optimal lighting environment parameters for interactive reading with high visual efficiency, high
cognitive efficiency, and low visual fatigue are horizontal illuminance 300 Ix, vertical illuminance 200 Ix
(illuminance ratio 1.5) , and color temperature 5 000 K, and the recommended screen brightness is 100 cd/m”.
The results can provide basis for the lighting design and optimization of interactive reading.

Keywords : lighting environment ; interactive reading; visual display terminal ( VDT) ; visual perception; cognitive

efficiency; illuminance ratio
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Experimental platform and space of interactive reading lighting environment( mm)
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Tab.2  Significant influencing factors of visual perception and cognitive performance in interactive reading
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Fig. 8 Influence of relevant factors on RMSSD change rate
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Fig.9 Influence of relevant factors on AVHR change rate
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Tab.3 Optimal lighting environment under different evaluation indicators
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