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Threshold Value of Indices of Eye States to
Monitor Drive Fatigue

PAN Xiaodong* . LI Junxian® , XU Xiaodong®

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China; 2. Suzhou
Municipal Engineering Design Institute Co., Ltd. , Suzhou 215007,
China)

Abstract: In order to put eye states indices such as the
frequency of blink, how long all blinks have taken, the average
time of blink into practice to monitor drive fatigue, an
experiment with 173 samples was set out. On the basis of
classifying samples by age and sexuality. the threshold values
of these three indices were calculated with the reference to
EGG index. The three indices were investigated from two
aspects, namely, significance of difference and stability, and
then the average of blink time is regarded as the most
appropriate index. Classifying people by the age is more
reasonable. In the light of the data, the threshold values of this

index of every crowd with different ages were figured out,and
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their practicality in real-time monitoring was verified in real-

time monitoring through an out-of-door experiment.
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Tab.1 The amounts of samples from different categories

e 5 s <20 %

FEAS R /A 99 58 28 66

20~29 %

30~39 % 50~59 % 60~69 %/
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Tab.2 The average of each index of samples from different categories

sk A B P HZ AR YR B/ PITHR BT ] /s Wz HR i 6] 4 {2/ s
T Il ¢ 57 T I 5 e T Il 5 L%

B 4.990 5.495 4.828 0.895 1.961 2.725 0.181 0.359 0.564

@ 5.138 5.327 5.103 0.951 1.903 2.826 0.188 0.363 0.558
<20 % 4.861 5.667 4.972 0.823 1.944 2.719 0.167 0.346 0.547
20~29 % 5.746 5.576 5.034 1.037 1.951 2.789 0.181 0.356 0.557
30~39 % 3.222 4.167 4.333 0.617 1.536 2.481 0.201 0.377 0.575
40~49 %/ 4. 880 5.880 5.320 0.962 2.229 3.064 0.199 0.376 0.576
50~59 % 5.429 5.214 4.786 0.951 1.874 2.729 0.178 0.362 0.564
=60 % 4.400 5.000 4.000 0.896 1.952 2.368 0.201 0.386 0.588
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Tab.3 The coefficient of variation of each index of

samples from different categories

e T Il ¢ e
Cv, Cv, Cv, Cv, Cv, Cv,

3 0.563 0.204 0.412 0.126 0.441 0.094

i@ 0.502 0.210 0.438 0.122 0.362 0.136
<20%  0.511 0.179 0.402 0.104 0.387 0.072
20~29 % 0.456 0.183 0.417 0.126 0.397 0.128
30~39% 0.689 0.237 0.497 0.192 0.390 0.153
40~49% 0.606 0.206 0.410 0.081 0.420 0.083
50~59 % 0.518 0.236 0.382 0.099 0.519 0.101
>60% 0.696 0.171 0.402 0.064 0.484 0.047
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Tab.4 The results of significant test of variance for two

F=

indices in three statuses of the sample population

F{g PHHR G2 i i) /s iz R B ) 3 (E /s
E#H—IG 7 0.365 0.713
EH—IES 0.188 0.734
Il —9 57 2.737 1.403
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Tab.5 The results of significant test for blink duration of samples from different categories
5B © <20 % 20~29 % 30~39 % 40~49 % 50~59 % =60 %

THEE—IEA 9.644 X 10734 3.821x10720 3.021X10713 8.914x10"% 8.469x1077 1.485%x1079 7.404x10°¢ 7.900%X 102

HEE—I 5 5.342x1073 1.602%10720 3.009% 10713 7.513x10"% 3.101x10°7 1.399%x1079 7.425x10°¢ 7.900X 102

A %55 6.562x1073 5.931x10°% 3.016%x10°1 2.103xX10720 4.695%1076 1.400x107% 7.446%x10°6 7.900%X 102
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Tab.6 The 95% confidence intervals of blink duration

for samples from different categories

TNz IR i S Hz H Iz IR
T O {1 T AT O
5%

Bl OEf R W RGO

TR OOER MR FR PR R
B 0.177 0.188 0.350 0.368 0.553 0.574
E/gicn 0.177 0.198 0.352 0.375 0.538 0.578
<20 % 0.157 0.178 0.334 0.358 0.534 0.561
20~29% 0.173 0.190 0.344 0.368 0.538 0.575
30~39% 0.177 0.224 0.341 0.413 0.531 0.619
40~49% 0.182 0.216 0.364 0.389 0.557 0.596
50~59 % 0.154 0.202 0.341 0.382 0.531 0.597
=60 %/ 0.158 0.244 0.355 0.417 0.554  0.623
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Tab.7 The results of outdoor experiment
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