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Driver Drowsiness Detection and Warning System Based on
Multi-source Information Fusion

CHENG Bo, FENG Ruijia, ZHANG Wei, LI Jiawven, ZHANG Xibo
(State Key Laboratory of Automotive Safety and Energy, Tsnghua Universty, Beijing 100084, China)

Abstract: Drowsy driving is one of the major causes of the road accident. The abnormal behavior of the eyes,
steering wheel and the vehicle track in different drowsiness stages of the driver were studied in detail in order to
overcome the limitation of single-sensor appwach. By analysis of significant test, some parameters such as Percent
Eyelid Closure, maximum close duration, percentage of non -steering, etc. were developed. According to the
correlation and complementarities analysis, a data fusion framework with two stages was built for modeling and
combining the information from different sources where fisher linear discriminant was implied as the feature-level
fusion and Dempster-Shafer evidence theory as the decision-level fusion. The experimental result suggests that the
poposed model provides the mecognition accuracy of 91% when applied for expressway and the reliability and
accuracy of the fusion method are significantly higher than those of single sensor.
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Tab. 1 Criterion for face video scoring
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Fig 1 Driver drowsiness detection and warning

system design
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Fig 2 The correlation among self-rating response

time and video scoring
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Fig 3 Drowsiness parameters according to eye states
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Fig 4 Typical steering wheel angle for

non-drowsy/ drowsy driver

(Percentage of Non-Steering, PNS),

9

’ H
(Standard Deviation of Steering Wheel Angel,
SDSWA) o
5 . 5 ,
(PNS ) [43 ”» 43 ” 2
[13 2 [19 ”»”
b
p<0 001 19 2 [19 2
- M
o b
[13 ”»” [13 ” [13
M
» [13 »
“ 2 «
b
» [ 2
b
[13 ”»”
p<0.001 p<0.001
. 60 — ) 3.(
gi 40 p<0.001 ® ;
&-)J g f 2.0
M 20 &
= ¥ EE10r
RS B " R o L
e BT AN RY T R T

FHI/% 25 38 36 TG 117

Bl FE 117 120 181

brafE 2 /% . % FRfE2E 023 029 050
Y RBEIPRE Tk BLAE SR

(a) Jy 1) SR %80T 23 WeARbR AT (b) Jy 16 £k i FIE oiofl 22 48 b7

5

Fig 5 Drowsiness parameters according to

steering wheel gperation
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Fig 6 Standard deviation of transverse position
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Fig 7 Algorithm framework based on multi-sensors information fusion
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Tab. 4 Comparison of discrimination using different

information sources
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Fig 8 An example of drowsiness original stage

discrimination using fusion algorithm
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