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Research on quality evaluation index of underground garage

lighting based on identification
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Abstract: In order to ensure the rapid recognition of other people’s behaviors in underground garage and to
improve user’s sense of security and comfort, the experimental methods combining actual measurement
and subjective evaluation are adopted for the inadequacies of the evaluation indicators in the current garage
lighting standards and to investigate the light environment of the underground garage in Area B of
Chongging University. By analyzing measured data and evaluation results, Facereader software is used for

verification. With referring to the standard values of outdoor lighting, from the perspective of identifying
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other people actions, it’s presented semi-cylindrical illumination is a main indicator for evaluating garage
lighting, and the scope of application of stereoscopic indicators is summarized. It is suggested that the semi-
cylindrical illumination and stereoscopic indicators should be considered in the design of underground
garage. The scope of application of the index suggests that the underground garage semi-cylindrical
illumination should be no less than 6.5 Ix, and the stereoscopic indicator should be no less 0.75 to achieve
safe anti-infringement lighting. The research also haves important reference significance for the evaluation
of lighting quality in similar dark indoor public spaces.

Keywords: psychological feeling; semi-cylindrical illumination; stereoscopic index; facereader;

evaluation system
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Fig. 2 Site plan and measuring point plan



% 3 AT .S ATHRARGET £ EBY R Z TN BARIR 39

®1 ERREBRMTHEENSHIE

Table 1 Measurement data of underground garage in Area B of Chongqing University

—_ RAFEH IR E. /1x (1.5 m) FEHME E, /1x (1.5 m)
s A B C D E A B C D E
1 15.31 11.78 6.77 5.06 4.36 9.49 5.00 2.71 2.46 2.54
2 7.00 10.36 6.31 4.69 4.77 2.60 2.12 1.88 1.98 2.34
3 5.12 4.61 4.80 4.28 3.81 2.98 2.51 2.06 2.03 2.35
4 4.90 4.30 3.97 3.86 3.74 2.79 2.57 2.05 2.17 2.47
5 5.06 4.00 3.91 3.77 3.65 3.25 2.47 2.37 2.41 2.48
9 4.90 4.28 4.36 4.66 3.64 3.58 3.47 3.22 2.79 2.55
7 8.60 6.38 5.05 4.32 3.76 6.40 5.77 3.23 3.05 2.47
8 12.25 9.58 6.32 4.95 3.96 11.27 8.51 4.43 3.38 2.68
9 16.09 14.18 7.14 5.09 4.00 10.67 7.30 2.14 3.07 2.55
10 6.15 10.82 6.70 4.87 4.08 3.87 3.00 2.46 2.43 2.60
FHEE 8.54 8.03 5.53 4.56 3.98 5.69 4.27 2.66 2.58 2.50
MOERE 6.13 3.54
KRR E,/1x (0.0 m) SAREFE R S
Uy
A B C D E A B C D E
1 10.75 8.60 5.80 4.41 3.75 0.62 0.42 0.40 0.49 0.58
2 11.60 10.18 10.48 4.23 3.77 0.37 0.20 0.30 0.42 0.49
3 9.77 7.75 5.62 3.96 3.45 0.58 0.54 0.43 0.47 0.62
4 5.33 5.16 1.61 3.62 3.36 0.57 0.60 0.52 0.56 0.66
5 4.31 3.89 4.03 3.26 3.14 0.64 0.62 0.61 0.64 0.68
9 3.51 4.14 3.98 3.22 2.89 0.73 0.81 0.74 0.60 0.70
7 5.44 5.20 4.94 3.35 3.00 0.74 0.90 0.64 0.71 0.66
8 9.26 7.61 5.50 3.67 2.91 0.92 0.89 0.70 0.68 0.68
9 12.93 11.20 6.47 4.13 3.70 0.66 0.51 0.30 0.60 0.64
10 13.56 12.40 6.57 4.29 3.22 0.63 0.28 0.37 0.50 0.64
RSk 8.65 7.61 5.80 3.81 3.32 0.65 0.58 0.50 0.57 0.63
BOEEIE 5.84 0.59
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Table 2 Evaluation rating and level
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Table 3 Actual site measurement point real shot photo and processing result list

Hir A9 f
TR AR L

pIUP= 2a 2b 2¢ 2d 2¢ 8a 8b 8¢ 8d e
E.. 7.00 10.36 6.31 4.69 3.96 12.25 9.58 6.32 4.95 3.96
E. 2.60 2.12 1.88 1.98 2.68 11.27 8.51 4.43 3.38 2.68
E, 11.6 10.18 10.48 1.23 3.96 12.25 9.58 6.32 4.95 3.96
S R AR bR 0.37 0.20 0.30 0.42 0.68 0.92 0.89 0.70 0.68 0.68
& 1 2.80 2.60 2.60 2.60 2.00 3.80 3.80 3.00 2.40 2.00
ey 2.60 2.80 2.60 2.30 2.20 3.80 3.80 3.40 2.50 2.20
il

17 BAT J% 3.40 2.80 2.30 2.00 2.20 4.20 4,00 3.40 2.60 2.20

S H{E 2.93 2.73 2.50 2.30 2.13 3.93 3.87 3.27 2.50 2.13
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Fig. 3 Stereoscopic indicators and changes in illuminance
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Table 4 Compared with Standard and measured data
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Fig. 4 Relationship between stereoscopic index, semi— column illumination and comfort, security and clarity

18.00
16.00 | ,
1400 |\ /.
12.00 | \ }g’/

£10.00 Q /8

% 8.00 | AN /,/-'
6.00 I o\\\ o s  —o-RHME

400 | o‘ph—’.f,%/

200 | 0~ 2o 07 - o — LI

0.00

0 0.2 0.4 0.6 0.8 1 1.2
SRR

Es5s SEBERSFHERENMEERENXR

Fig. 5 Relationship between stereoscopic index and

semi-column illumination and vertical illumination
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% 5 Facereader il & 3% iE

Table 5 Points verification by Facereader

Wt P 75 ST A
HUREWE FRES 2a 2b 2¢ 2d  2e 8a 8b 8 8  8e
ALNEEER I 0.37 0.20 0.30 0.42 0.49 0.92 0.89 0.70 0.68 0.68
E. 2.60 2,12 1.88 1.98 2.34 11.27 8.51 4.43 3.38 2.68
E. 7.00 10.36 6.31 4.69 4.77 12.25 9.58 6.32 4.95 3.96
E, 11.6  10.18 10.48 4.23 3.77 12.25 9.58 6.32 4.95 3.96
ok 0.43  0.15 0.09 0.09 0.18 0.08 0.15 0.33 0.09 0.08 0.29
i B 0.13 0.07 0.01  0.08 0.09 0.08 0.02 0.0l 0.02 0.08 0.03
AR 0.22  0.07 0.11 0.19 0.04 0.11 0.07 0.14 0.16 0.10 0.03
Facereader A 0.33  0.69 0.81 0.82 0.64 0.83 0.70 0.36 0.82 0.85 0.87
R ERY 15025 0.06  0.04 0.03 0.00 0.0l 0.00 001 0.02 0.01 0.00 0.07
S 0.17  0.00 0.00 0.0l 0.05 0.02 0.03 0.17 0.00 0.00 0.05
R 0.00  0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.04 0.02 0.03

Xf Facereader Ab ¥ A ACHEHEAT 70T o 5 21 Ak T BEUEE 55 000303 19 155 2 7 EL R AT ER R, S5 SR AN 1D 6 () TR
R IR A A T R Y T AR SR AN BT A A AR 28 i MR R AR TR B Ol 10 Ix ZE AT B, T 31 4
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Fig. 6 The proportion of emotions measured by Facereader
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