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Fig.1 National road 318 in Linzhi areas and the travel speed recorded
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Fig.2 Driving video recognition software
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1 ATS
Tab.1 ATS criterion
Av=l'~"" | (km/h)
Av=<10
10< Av<20
Av=20
SRC™,
SRC=""% (1)
v( R i+1 ) a( i
, i+1 )o 2 o
2 SRC
Tab.2 SRC criterion
2,<60 km/h 60 km/h<v,<80 km/h
0.8<SRC Il a<1.5 0.9<SRC Il a<1.5
08=SRC=0.61125=a=1.5 0.9=SRC=0.71125=¢=1.5
SRC<0.6 Il 2.5<aq; SRC<0.7 1l 2.5<aq;
ATS SRC o
3
3.1
1) , , 1—3 3
2) , o
3
3
Tab.3 Variable design
XiyYi i , 1
% J
TreeGenerate (D ,A) ( D, A)
a,,d, s s
D, a, a, D
Dk D k
Node D
Ent(D) D , D
Gain(D,a) a D
IV(a) a
Gain_ratio
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3.2
C4.5 (1o o :
1) D={(x1,y1), (22,%2) ==+, (%, ¥) } A={a), @, ag);
2) TreeGenerate (D ,A) Node;
3) If D C then
Node C ;return
end if
4)Tf A OR D A then
Node s D return
end if
5) ay, ay;
a=arg max Gain_ratio(D,a) (2)
aecA
6) for a, D do
Node D.;
if D, then
Node , D return;
else
TreeGenerate (D ,A\a,}) ;
end if
end for
7) Node
5 s “ y 5 5
1) o
Iyl
Ent(D)=="Y p:log:p; (3)
k=1
2) o
1D/
Gain(D,a)=Ent(D)- Z 1 Een(D)) (4)
1V (@)= 2 log, - 2r1 (5)
| D | 81D
Gain_ratio(D,a):%l;)’a) (6)
3) [10] ,
a()o
, C4.5 o
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Tab.4 The frequency of each attribute variable developing into root—node
IFSC IFSD IFTV ACR IFBR IFCL ASR IFRR
42 24 20 17 16 10 6 5
1 2 3 4 5 6 7 8
o R 8
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Analysis of Driving Safety on Mountain Highway in
Remote Areas Based on Decision Tree Method

Li Zhuo,Chen Yuren

(College of Transportation Engineering, Tongji University , Shanghai 201804, China)

Abstract: The combination of complex driving environment factors and the lack of accident data make the analy-
sis of driving safety on mountain highway difficult. This paper proposed a complete set of experimental methods
for driving safety on mountain highway and provided a decision tree method combining with Random Forest
method to identify the main factors leading to accidents. By using automobile data recorder and radio frequency
identification, the experimental team obtained information about the driving environment and drivers’ behaviors.
The approach of maximum gain ratio and Akaike information criterion are adopted to analyze and summarize the
main driving environment factors involved in the model. The results showed that sharp road curvatures, traveling
through villages and lack of sight distance are the main factors for driving safety on mountain highway. It is con-
firmed that this approach can provide reference for the design of mountain highway to improve driving safety.

Key words: driving safety experiment ;driving environment factors ;decision tree method
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