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A Visual Comfort Evaluation Method Based on Blink Frequency
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Abstract: Visual comfort is an important indicator for evaluating the quality of multimedia video and the health of the
viewer’s eyes. In the current evaluation methods, there are few visual comfort evaluation indexes about the physiological
information of the eyeball. In view of this situation, a visual comfort evaluation method based on blink frequency is proposed
in this article. Through a large number of subjective and objective experiments, the change rate of pupil area and blink fre-
quency data of 20 subjects when watching 9 different styles of short video materials were collected, and the subjective
evaluation scores of the subjects’ visual comfort were recorded. After statistical analysis, it was found that the subjective
score of visual comfort was highly correlated with blink frequency, but not with the change rate of pupil area. Therefore, a
linear regression model of visual comfort and blink frequency was established, and the average accuracy of the model was
proved to be 97.9% through four groups of verification experiments. The results show that the method has low requirements
for external environment and equipment, and can achieve a more accurate evaluation of visual comfort.
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Tab.1 Video material information
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Tab.2 Rating and rules of visual comfort evaluation
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scene diagram
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Tab.3 Descriptive statistics
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Tab.5 Correlation analysis between the change rate of
pupil area and comfort score for the same video

R IE e rp P Sl NE
A -0.124 0.614 19
B 0.391 0.098 19
C 0.209 0.390 19
D 0.139 0.570 19
E 0.252 0.298 19
F -0.514 0.024 19
G -0.006 0.981 19
H -0.022 0.930 19
1 -0.194 0.426 19
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Fig. 2 Change rate of pupil area and comfort score
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Tab.4 Correlation analysis between the change rate of
pupil area and comfort score for the same subject

ZARHE i T rp P WE ZH B
M-1 0.528 0.144 9
M-2 -0.064 0.870 9
M-3 -0.462 0.211 9
M-5 0.087 0.824 9
M-6 0.102 0.794 9
M-7 0.798 0.010 9
Ww-1 0.575 0.105 9
W-2 -0.283 0.460 9
Ww-3 -0.334 0.380 9
W-4 0.189 0.626 9
W-5 -0.237 0.539 9
W-6 0.026 0.947 9
W-17 0.026 0.948 9
W-8 0.277 0.470 9
W-9 -0.338 0.374 9

W-10 -0.352 0.353 9
W-11 0.383 0.309 9
W-12 -0.545 0.129 9
W-13 0.002 0.996 9
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Fig. 3 Blink frequency and comfort score
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Tab. 6 Correlation analysis between the blink frequency
and comfort score for the same subject

ZiE g rp P WERMEL
M-1 -0.292 0.445 9
M-2 -0.573 0.107 9
M-3 -0.701 0.035 9
M-4 -0.863 0.003 9
M-5 -0.861 0.003 9
M-6 -0.824 0.006 9
M-7 -0.879 0.002 9
W-1 -0.155 0.690 9
W-2 -0.612 0.080 9
W-3 -0.764 0.017 9
W-4 -0.658 -0.054 9
W-5 0.114 0.770 9
W-6 -0.793 0.011 9
W-7 -0.659 0.054 9
W-8 -0.804 0.009 9
W-9 -0.535 0.138 9

W-10 -0.887 0.001 9
W-11 -0.765 0.160 9
W-12 -0.947 0.001 9
W-13 -0.936 <0.001 9

A 17 232 E B2 IR A L8 & 1 A
R/ BEASENE , (5 EE 85.0% 5 U 3 AEHE R
FHRAE, H2E R A B35

)32 W [ — AR b, B2 MR i
T8 BE PRI E] AR SRR ST 45 2R AR 7.

®7 E—IATERFARSFEETSEXESH

Tab.7 Correlation analysis between the blink frequency
and comfort score for the same video

e rp P SZAHE N
A -0.791 <0.001 20
B -0.791 <0.001 20
C -0.929 <0.001 20
D -0.742 <0.001 20
E -0.787 <0.001 20
F -0.834 <0.001 20
G -0.592 0.006 20
H -0.765 <0.001 20
I -0.496 0.026 20
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Tab. 8 Results of confirmatory experiments
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