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Vehicle behavior recognition based on lane information fusion
SONG Shi-gi» PIAO Yan" . WANG Jian

(College of Electronic and Information Engineering ,

Changchun University of Science and Technology , Changchun 130022, China)

Abstract: Real-time analysis of vehicle motion state has important practical application value in auto-
matic driving and assistant driving of vehicles. In order to realize the judgment of vehicle behavior, a
vehicle behavior recognition algorithm based on lane information fusion is proposed. Firstly, a model
based on improved Robinson and LSD is proposed. The improved Robinson operator is used to obtain
the optimal gradient amplitude to realize the edge extraction of the lane, and then the lane detection is
realized by LLSD algorithm. Then, a cubic spline interpolation method based on sliding window is used
to fit the lane. Finally, the motion state of the vehicle is analyzed according to the lane parameter in-
formation, and the deviation information of the vehicle is obtained combining with the center position
of the vehicle. In the test of BDD100K dataset, the accuracy of lane detection in the algorithm is
95.61%, the accuracy of vehicle behavior recognition is 93.04%, and the number of transmission
{frames per second reaches 42.37. The experimental results show that the proposed algorithm can ef-

fectively distinguish the motion state of the vehicle and give the vehicle deviation information in differ-
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ent scenarios, which has higher accuracy and robustness.

Key words: image processing; vehicle behavior; lane detection; curve fitting
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Fig.4 Cubic spline interpolation lane fitting model
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Fig.7 Lane detection recognition results. (a~d) Original image; (e~h) Lane detection result.
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Tab.2 Result of vehicle behavior recognition in public data sets
AT R R T 2
7k i Cor/ % Err/% TR/(f+s D)

KSR R KSRy

1 CHk[11] ARSI 89.91 10.09 20.65

2 HEk12] A 90.78 9.22 40.38

3 SCHk[14] ARSI 89.34 10.66 39.88

4 AL e/ 3k 91.95 8.05 41.69

5 AR AR SCHE 93.04 6.96 42.37

M 2 BSee 45 R mT LU L, ik 1.5k 2
718 3 HARSCHE LA L, iy T 7 45 38 A6 I i A
B AR A 22 5, S BOHAE B2 AT S U I 45 2R
AN T] L R A SO L 5 At 3 Ak M L By
2 e O RS JBE L O EL RE 5 B L S I R Y K
TETTIE 4 A TE AR B 7 1L BT e/ 3k
5 SCH AT 3l BT 0 = R A 005 SRR A L R U
R BE B 2% TR AR SR R 04T D TR 45 2R i

W5k 4 A A @ .

R A ) i R A R R T A A A TR o
RN ERENRZ —, NI AR 2 L4
f1% R il o 7 A Y D AR S R AT R — 2P o L Bk
BOER R (Cor ) AR 1) i 32 (LD P54~ 2 B0 A
[ 42 40 A D R 0 Bk BE AT PR A, LR R ) Al £%
(LD) RN bR RE 1 B2 i 5 50 A T s 2 (] 1Y 22
B 7400 00 D IR S A7 O U 25 SR L3R 3.
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Tab.3 Result of vehicle deviation state behavior recognition

AT R R T 2
ViR k=2 Cor/% LD /pixel
238 K B A
1 k1] AR 81.72 20.73
2 Cwik[12] AR 82.31 18.62
3 SCHk[14] ARSIk 79.87 19.69
4 AR /N7 85.91 17.41
5 ARk AR 88.47 7.88

i 3 A L B T LA B AR SO R S
OB I A L B A A v A 0 o At 0 LA B R/ B
16 i &% » DAL I A Xk 4 50 B A 8 BEAT 23 W I, AR SCBR
VA AT AR B0 i 32 gl bR 285 R4 400 b0 i i IR 2
BN E R .
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Tab.4  Result of vehicle behavior recognition in different scenes
AR AT R
o P LB Cor/% Err/% TR/(fes ")
SCHRL1T] A SR EPS 90.94 9.06 40.47
ARSIk RN TR HR 92.18 7.82 41.72
ARSIk ARSIk SPN 93.61 6.39 42.39
SCHRLT1] ARSI 11 90.52 9.48 140.29
AR H /N5 g 91.73 8.27 41.55
AR A SR g 92.97 7.03 42.34
SCHRC11] ARSIk L 90.54 9.46 40.21
AL RN " 91.65 8.35 41,53
E SRS ARSI " 92.89 7.11 42.32
SCHERC1T] AR CH (BN 90.72 9.28 40.42
A SRk Foh 5k [BES 91.88 8.12 41.68
ARSIk A Ik S 93.01 6.99 42.41

@

AAG AT RPN R . (a~D ARG (OFBRG R (ORBE 5 (e~ DWW XG5 .

Fig.8 Vehicle behavior recognition results in different scenes. (a~b) Daytime scenes; (¢) Nightfall scenes;

Al 8
(d) Night scenes; (e~1{) Rain scenes.
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Tab.5 Result of vehicle behavior recognition in self-built data sets
AT R R T 2
R =2 Cor/% Err/% TR/(f+s 1)

KSR R KSRy

1 CHk[11] ARSI 90.01 9.99 20.73

2 wik[12] A 90.84 9.16 40.57

3 CHik[14] ARSI 90.12 9.88 39.92

4 AL e/ 3k 92.24 7.76 41.92

5 ARSIk A SR 94.32 5.68 42.45

MG 5 9250 X0 d . 75 1 i KO 46 AR S
BEUE 5 AT IR AR L TR A 5 v ) PR RS 12
I HL AR P01 2 Wit R BE A8 T AL S PR A KR . 4
A9 ISR AE IR L AE A [ B 5296 PR B R AR SR
VAT LA RO R 4 0 BAT 2 B A B 3 ROk

B IFG N EW RS EE PO ENEE. GE
BEAT R O A 2 T B s B R e B 5 [ A e R
Fh S 6 25 3R AR SCH IR 5 A VR AR L B A
F18 R iy 3 A i ¢

© ®
KO A RO R AT D IR 2

Fig.9 Self-built data set vehicle behavior recognition results. (a~d) Original image; (e~h) Experimental result image.
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