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Recognition of intelligent vehicle
lane-change behavior based on functional distribution characteristic

HU Xin
( Shanghai Nanhu Vocational and Technical College, Shanghai 200439, China)

[ Abstract] To solve the problem of recognizing the driver’s intention to change lanes in the current intelligent driver assistance
systems, the study is based on functional distribution characteristic analysis and hierarchical analysis. In generally, the distance
between the main vehicle and the lane line is used to be as an indicator variable of lane change behavior recognition. Because the
image data is used to be as the basis data source of the index variable data, the index variable is strongly influenced by light and
transport infrastructure. The steering wheel angle and lane line distance are used to be as index variables of lane—changing behavior
identification in this paper. And this paper proposes a method of lane—changing behavior recognition based on functional distribution.
Firstly, the obtained index variables are analysed by functional distribution to determine the corresponding lane changing start—stop
time. Then, the distribution of the conditions reliability of the obtained variable on recognition accuracy is determined by analytic
hierarchy process. The lane — changing behavior identification rules is established by combination of two kinds of variables
contribution. Finally, the real vehicle data is used to validate the identification method. The results show that the identification
method combined two kinds of index variables can be adapting in more complicated traffic environment. When the light and lane
identification lines are clearly identifiable, the lane distance is dominant to the recognition accuracy. However, when lane
identification line cannot be identifie, steering wheel angle is dominant.
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Fig. 1 Change of steering wheel angle in time domain
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Fig. 2 Change of steering wheel angle in time—frequency domain
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Fig. 3 Change of lane distance data in different circumstances
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Tab. 1 The matrix element scales of analytic hierarchy process

PREE E LU

2 A TCRXHA A M B R 2
2ATRE, — MRS — A T EW M E S
2ATCRIE, LR — e R B EE
2RI, MRS — AN REER L
2R B, — IR S — A TC R T %

FORWEAE IR 2 Ak 2 T 2 4R
1/b; 2 AN TTR ML

Nl N Y I v

2,4,6,8

FIBAE RS B A5 U0 R RRAE
b= 1
b, =b; (3)
b; =b,/b,(i,j,k=1,2,..,n)
T Ze3E o — B A BEAL— B e bR s 2
AT AZ ], 2% B DR A P A s 5 B
2.2 FiELEMTA PR RE T AR A
FEHIETT RN, 1 SR R R B ik it
2 PP bR AU, AR 2 FhH Ar ol J) i 25 S 5 45
GAUERZ G NG R, X B BT R
2 2%, RIBRIE AN AT BB T AIC 1, HRA T T R
18R 0, 77 [nl 227 £ 38 33 1% B, R A WVD #f
WeTEAT A GRE LR ) 4 T8 2 0 L o AR A LA
BN E BB ATy G IR 210) o HARA E B
e .
Py = Py + BP fneng (4)
a+pB=1
HH Poris Py NERLIER AT W) 385 £
B TR I B A T A R B A R (R 0 B 1
a | B AR IE R TR EAUE ;45 Pyy, =0.5, %]
W2t SR s AT Ry, Ak AT
TE 75 T8 2635 0 AT R A, ZEE 2R I R P AR o
ST, A TR R B

B—17 5
N .

AW @ T — B, e A E 4L 1A
£ B B R 1) B2 A BB 7397 R 0.75 F10.25,

R T BUELR G TRV R bR i A RO | T X
HEATRE, 8 g R AR B 2 048 D RIETT N
A, X AETE L AT P A G0 HEAT BRI, 4390 SR

F 3 05 % B a8 A7 A REAR BEAT IR, 3 Bl 7
B BIER R ILE 2,
&2 3IMIRRIFGEILL

Tab. 2 Comparison of three identification methods
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Tab. 3 Comparison of three identification methods
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