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Driving Fatigue Recognition Model Based on Bayesian Network

Wang Lianzhen', Pei Yulong’

(1. School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang
150090, China; 2. Traffic College, Northeast Forestry University, Harbin Heilongjiang 150040, China)
Abstract: Scholars both at home and abroad commonly investigate driving fatigue using single type indica-
tors. To overcome the instability of single indicator detection, this paper develops a driving fatigue recogni-
tion model based on Bayesian Network. It takes environmental attribute, individual attribute of drivers and
original fatigue attribute as the variables of the input layer of the model; regards g/ﬂ index, SDNN index,
PERCLOS index and SDS index as the variables of the output layer; and uses soberness, mild fatigue, and
severe fatigue as the variables of the hidden layer. Based on the experiment with driving simulation meth-
od, the probability of different degrees of fatigue by different experimental subjects at different times is ob-
tained. The paper then compares driving fatigue gained through single index and Bayesian Network model
with the subjective fatigue evaluation results, showing that the Bayesian Network model could not only
eliminate misjudgment caused by invalidity of single index, but also increase the accuracy of recognition.
Keywords: traffic safety; driving fatigue; recognition model; Bayesian Network; measure index
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Fig.1 Influencing factors of driving fatigue
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Tab.4 Measure index of driving fatigue

1 P EB FEAR 05 Bk MR B LLAE /8
2 B IRR RR [&] 347 2= SDNN
3 BRENHEAR (LR B A ERES 4] & B 18] B 4 EE PERCLOS
4 BREEEER iR EARfEZ SDS
=5 BRSSP L REE
Tab.5 /P index classification and value
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Tab.6 SDNN index classification and value
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Tab.8 SDS index classification and value

Fs
1
2

3

RES EE/(km-h")

E®E <6.0
BHRE >6.0~10.0
FERE >10.0

R S S S W A R S TR S I 2 1 H

SpEHME M



HNIEE dkl 198 B Ol ERkEhE

102 AEW €'ON Z}|0A euly) Jo uodsueu ueqin

PI,OH) hle & BEEBREHN H i, &
AN BEEZTER—ERSHAOHE;
P(I,0) AN . ftETER—ERESH
SR,

TEEMNFERIMERIZTE
)_HMWMMW@WD

P(HP(O)
(H)P(I|H,) P(O|H,)

P .
=— 7m0 ©

P(H,

=P(H,|I)x

HEBRAXTE

&2 E;EEJE??%% J"'FH'HJ?H*% =)

Fig.2 Static Bayesian Network structure of driving fatigue
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Fig.3 Dynamic Bayesian Network structure of driving fatigue
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Tab.9 Contingent probability of fatigue degree and variables of input layer
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Tab.10 Contingent probability of fatigue degree and variables of output layer
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0.02 hy 0.85 0.11 0.04 0.79 0.15 0.06
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Fig.4 Driving fatigue recognition flow based on

Bayesian Network
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Fig.5 Change of experimental object I in driving fatigue degree along

with driving time

Tab.12 Probability of different driving fatigue degrees at different time

YR )/ ELPIES
min RERE ®  EE
0 EEE 1.00 EEE
30 TERE 0.88 b1
60 TERE 0.65 BB

90 BEES 076 BERES
120 BEES 092 BERS
150 BEES 088 BERS
180 BEEES 055 EERES
210 BEERES 086 EERES
240 EEES 096 BEERED

0.98

0.91

0.68

0.69

0.87

0.80

0.52

0.83

0.92

LIISER3 LIS 4

BHEE B

ERE 0.99 TEHE 0.97

ERE 0.85 TERE 0.90

TBE 0.78 B R 0.81

TBEE 0.66 BERD 0.56
BERD 0.59 BERY 0.72
BERS 0.74 BERS 0.89
BERS 0.95 BERS 0.85
BEERES 0.55 EERES 0.56
EERES 0.86 EERES 0.84

R 13 B—igtRA M TR N IR S5 IR AR A AR

Tab.13 Driving fatigue recognition results of single index and Bayesian model

BB T 5% TR %
FRER FE AR 39 41 16 87.3
DB AERR 37 42 16 86.5
BRENEHR 35 39 17 84.4
BIEH 38 34 15 79.6
DU Hr AR EY 40 43 18 92.9
1) FRFTTE=MESRESARED JI5 TWEFTINTTE=MESRENARELENFINE,
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