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Vehicle Detection and Tracking Based on Monocuar Vision

HU Yin, YANG Jingyu
('Nanjing Universiy of Science & Technology, Jiangsu Nanjing 210094, China)

Abstract:  First, the three component of the vehicle detection agorthm including detection, verification and tracking are
discussed Then, the algorithm of detection and tracking are discussed with emphasis on composition. The vehicle detection algorithm
includes feature based, optical flow based and model based method The vehicle tracking alorithm includes region correlation based,
active contours based, feature based and mean shift based method. The meri and dsadvantage of these algorihms is discussed according
to the result of experimentation. Finally, some suggestions for fuure research and application are presented.

Key words: Intelligent Transport Systems; vehicle detection; monocular vison; tracking

0 2 2
, (3) ( )
[ l] 2 2
(1) ( ) ) :
(2) , , (1 : , , ;
: 2006-08-01
( BG2005008)

(1973-), . , , . (huyinyx@ 163. com)



128 24
(2) : ROI
(3) : 5 (2)
(4 : 5 ,
(5 :
1 2 2
2
, 21
, ( Know+
edge-Based Methods)
, (1)
, , (2
, (3)
. (4)
, (3)
(1) [3.4] [56] [7.8]
(Region of
Interesting) ROI, ROI , s
ROI
ROI ,
[9~12] ’
22
, 3D
[2] , ROI HG i
(Hypothesis Generation) ROI ,

HV ( Hypothesis Verification)



12 , : 129

U
VaMoRs o
(211,
, K (Lucas & Kanade)
H-S (Hom & Schunck)
’ 3
( , Block) ,
(HV)
, 60 [22]
[ 13]
ROI, Haar
, SVM
, SVM  ROI
, ; [ 10]
ROI, SVM
’ [ 23] AdaBoost
(overtaking)
[4-~ 16
4
23
4.1
Hausdorff )
ARGO , [ 17]
ROI, ,
, [8] ; 3
, (1, L
2 2 2

(o , s



130

3 , 4.4 M eanShift
[ 24] MeanShift
) , [30 31 32]
’ N MeanShlft
(
) M eanShift
4.2 MeanShift
[ 25] s
s snake (active contour mod-
| s 3
el) 5
2 (D)
; (2) 3 (3)
snake ,
snake ( ) ,
snake
) , snake ,
, snake
(26-29] , Snake ,

4.3



131

(1

[10]

[11]

[12]

[13]

[ 14]

[15]

[ 16]

[J] - , 2006, 23 (8): 116- 121

ZEHANG SUN, BEBIS G, MILLER R . On-Road Vehicle Dd ection: A
Review [J] .IEEE Transactions on Pattem Analysis and Machine Intel
ligence, 2006, 28 (5): 6%- 711

LIUT, ZHENG N, ZHAO L,
tures Selectionfor Vehicle Detection [C] // IEEE Proceedings of Intell+-
gent Vehicles Symposum [EEE, 2005: 124- 129.

SCHWARZINGER M, ZIELKE T, NOLL D, & al.V sion-Based Car-

et al. Leaming based Symmetric Fea

Following: Detection, Tracking, and Identification | C] // Proceedings
of the Intelligent Vehicles' 92 Symposium. 1992: 24— 29
CHARKARIN M, MORIH. A New Apprach for Real TimeMoving Ve-
hicle Detection [ C] // Proceedings of the IEEF RY International Cor
ference on Intelligent Robots and Systems 1993, 1: 273- 278
ALl A, AFGHANI S. Shadow Based On—Road Vehicle Detection and
Verffication Using HAAR Wavelet Packe Transform [ C] //First Inter
natbnal Conference on Information and Communication Technole-
gles. 2005:  346- 346
KUTI'SUMA Y, YAGUCHI H, HAMAMOTO T. Realtime Lane Line
and Forward Vehicle Detection by Smart Image Sensor [ C] // IEEE In
temational  Symposium  on  Communications and  Information
Techmology. IEEE, 2004, 2: 957- 962
SRINIVASA N. Vison-hased Vehicle Detection and Tracking Method for
Forward Collision Warning in Automobiles [ C] // Intelligent Vehicle
Symposium 2002, 2: 626- 631
HOFFMAN C, DANGT, STILLER C.Vehicle deection fusing 2D v
sual features [ C] // 1EEE Proceedings of Intelligent Vehicles Sympos-
ium. [EEE, 2004: 280- 285.
CLADY X, COLLANGE F, JURIE F, et al.Cars detection and track
ing with a vision sensor [ C] // IEEE Proceedings of Intelligent Vehicles
Symposum IEEE, 2003 593- 598.
HUANG SS, CHENCJ, HSIAO PY, et al. On-Board Vision System
for Lane Recognition and Front Vehicle Detedion to Enhance Driver’ s
Awareness [C] //IEEE Proceedings of International Conference on Re-
botics and Automation. IEEE, 2004, 3: 2456- 2461

[ - , 2002, 19 (4): 126- 129
FLETCHER L, PETERSSON L, ZELINSKY A. Drver Assigance Sys
tems based on Vision In and Out of Vehicles [ C] //IEEE Proceedings of
Intelligent Vehicles Symposium. IEEE, 2003: 32- 327
JUNXIAN WANG, BEBIS G, MILLER R. Overtaking Vehicle Detection
Using Dynamic and Quasi- Static Backeround Modeling [ C] //IEEE
Computer Society Conference on Computer Vision and Pattern
Recognition. IEEE, 2005, 3: &4- 64
GILLNER W J Motion based vehicle detection on motorways [ C] //Pre-
ceedings of the Intelligent Vehicles 95 Symposum 1995: 483— 487.
BATAVIA PH, POMERLEAU D E, THORPE C E. Overtaking Vehicle
Detection Using Implicit Optical Flow [ C] //IEEE Conference on Intel

ligent Transportation System. IEEE, 1997: 729- 734.

[17]

[ 18]

[19]

[20]

[21]

[22

[23]

[26]

[27]

[ 28

[29]

[30]

[31]

[32]

BENSRHAIR A, BERTOZZI M, BROGGI A, et al. Cooperative Ap-
proach to Vision-based Vehicle Detection [ C] // IEEE Proceedings of
Intelligent Transportation Systems. IEEE, 2001: 207- 212
COLLADO J M, HILARIO C, DE LA ESCALERA A, et al. Model
Based Vehicle Detedion for Intelligent Vehicles [ C] //IEEE Proceed
ings of Intelligent Vehicles Symposium IEEE, 2004 572- 577.
(-

, 2003, 29 (3): 450- 456
SCHMID M. An A pproach to ModelBased 3-D Recognition of Vehicles in
Real time by Machine Vision[ C]// Proceedings of the IEEE/ RS/ GI 1n
temational Conference on Intelligent Robots and Systems’ 94 ° Advanced
Robotic Systems and the Real World , IROS > %M. 19%, 3: 2 064 —
2071
GARDNER W F, LAWTON D T. Interactive Model-Based Vehicle Track
ing [J] . IEEE Transadions on Pattem Analysis and Machine Intell-
gence, 1996, 18 (11): 1115~ 1121
ZEHANG SUN, MILLER R, BEBIS G,
Vehicle Detection System [ C] // Proceedings of Sixth [EEE Workshop
on Applications of Computer Vison. IEEE, 2002: 171- 176.
KHAMMARI A, NASHASHIBI F, ABRAMSON Y, et al. Vehicle de-

et a.A Real-time Precrash

tection combining gradient analysis and A daBoost classification [ C] //
IEEE Proceedings of Intelligent Transportation Systems. IEEE, 2005 66
- 7L

; . [J1 -

, 2004, 9 (8): 9%3- %7

M KASS, A WI'KIN, DTERZOPOULOS Snakes: Active contour mode-
Is [J] -International Journal of Canputer Vision, 1988, 1 (4): 321-
3Bl
LEYMARIE F, LEVINEM D. Tracking Deformable Objects in the Plane
Using an Active Contour Model [J] . IEEE Transactions on Pattern
15 (6): 617- 634
PEREZ P, GIDAS B Motion Detection and Tracking Using Deformable
Templates [ C] //IEEE Proceedings of Intemational Conference on Image
Processing IEEE, 1994, 2: 272- 276
PARAGIOS N, DERICHE R. Geodesic Active Contours and Level Sets
for the Detection and Tracking of Moving Objects [J] . IEEE Transae-
tions on Pattern Analysis and Machine Intelligence, 2000, 22 ( 3):
266—- 280
ZHONG YU, JAIN A K, DUBUISSON-JOLLY M- P. Objed Tracking
Using Deformable Templates [J] . IEEE Tramsactions on Pattern Analys
is and Machine Intelligence, 2000, 22 (5): 544- 549.
COMANICIU D, RAMESH V, MEER P. Kernet Based Object Tracking

Analysis and Machine Intelligence, 1993,

[J] - [EEE Transactions on Pattem Analysis and Machme Intelligence,
2003, 25 (5): 564- 577

COMANICIU D, MEER P. Mean Shift: A Robust A pproach Toward Fea
ture Space Analysis [ J| . IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2002, 24 (5): 603— 619.

YIZONG CHENG. Mean Shift, Mode Seeking, and Clustering [ J] . IEEE
Transactions on Pattern Analysis and Machine Intelligence, 1995, 17

(8: 70-79%.



