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Lane Change Intention Parameter Selection and Intention Stage

Determination on the Highway

REN Yuanyuan, ZHAO Lan, ZHENG Xuelian®, LI Xiansheng
(School of Transportation, Jilin University, Changchun 130022, China)

Abstract: Aiming at the problem of parameter selection and intention stage determination of intention represen—
tation in lane change intention identification, a new combined method is proposed. On the basis of the original param—
eters obtained from the driving simulator, the C4.5 decision tree algorithm and Pearson correlation analysis are used
to obtain the parameter group which is composed of steering wheel angle, lane departure and yaw acceleration with
high importance and low correlation. On this basis, K—-means clustering is applied to the time series of steering wheel
angle and lane departure to determine the driver’s lane change intention stage. It is concluded that the length of inten—
tion stage is approximately linear related to the average speed, and the length of left lane change intention stage is
larger than that of right lane change intention stage. Finally, the continuous Gaussian hidden Markov model is estab—

lished, and the lane change intention recognition model and lane keeping recognition model are trained on the basis
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of intention representation parameter group and intention stage data. The average off-line recognition accuracy of the

model is 90%. The driver’s left lane change intention can be judged 1.5 s before the start of left lane change, and 1.4

s before the start of right lane change. The results show that the intention recognition model based on the intention

representation parameters and intention stage can effectively identify the driver’s lane changing intention, and the

recognition accuracy is high and the timing is strong. This method can provide reference for intention parameter selec—

tion and intention stage determination in intention recognition research.

Key words: driving behavior;intention parameter selection;decision tree C4.5;intention stage determination;

K-means determination ; lane—changing intention recognition
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Fig.9 Relationship of the intention stage length

and average velocity
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Tab.7 Sample data used for each intent model

e BOARR IGEERAIE RiEdlE BRI
1 Vst /ST 41 21 11
2 AieiE 33 17 11
3 FiEfy 45 23 0

FF HMM T HA 95 AR R 3 $r3c X
BRI ZRAER A5 2 2R )5 RS RH S80I 368,

=8 MUBHERSY

Tab.8 Optimized model parameters

(e} B A Cn (i1, 1) Y 1,1)
-4.88,-29.65;-0.90,-0.878;  [12.33,0.27,-0.03;0.27,0.06,0;
e B RS [0.79;0.21]  [0.98,0.02;0,1]  [0.95,0.05;0.14,0.86] [ [
0.02,0.05] -0.02,0,0.01]
- [0.59,0.35,0.06; [12.33,9.45;-0.22,0.3; [7.92,0.66,-0.04;0.66,0.15,0;
Pl R [0.13;0.87]  [1,0;0.01,0.99]
0.12,0.41,0.47) -0.04,-0.01] -0.04,0,0.01]
2.88,-0.22,0;-0.22,0.04,0;
BB [0.6;0.4] [1,0;0,1] [0.54,0.46;0,1] [-2.31,0;-0.72,0;0,0] [ 0.0,0.01]

4.3 AR
T SR AR B T R 0 A R B B R
W 9 FiR.
*9 WIFRARBERE

Tab.9 Recognition accuracy of test samples

B Feife i A4 IE B REY
I IERE ARG 21 17 23
OO R A 19 15 21

W/ % 90.5 88.2 91.3
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Fig.10 Recognition of lane change intention
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Fig.11 Verification of timing samples intention recognition results
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