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Abstract : Preceding vehicle detection is a crucial issue for driver assistance system as well as for autonomous vehicle
guidance function and it has to be performed with high reliability to avoid any potential collision. The vision-based
preceded vehicle detection systems are regarded promising for this purpose because they require little infrastructure on
ahighway. However, the feasibility of these systems in passenger car requires accurate and robust sensing performance.
In this paper, an preceded vehicle detection system is developed using stereo vision sensors. This system utilizes feature
matching, epipoplar constraint and feature aggregation in order to robustly detect the initial corresponding pairs. After
the initial detection, the system executes the tracking algorithm for the preceded vehicles including a leading vehicle.
Then, the position parameters of the preceded vehicles or leading vehicles can be obtained. The proposed preceded
vehicle detection system is implemented on a passenger car and its performances is verified experimentally.

Key words : Preceded vehicle detection(’d 8 X} 27} 1), Representation point(th 3% %)), Feature extraction(3 4
<), Feature matching(3 3 A &)

Nomenclature R : covariance matrix of observational uncertainty
. K : kalman gain matrix
I :image o ]
. . b : state transition matrix
R : the rotation matrix
. . X : state vector
T : the trandlation matrix
. . z : vector of measured value
X : feature position on image
c - the length of avector 1 becri
K : camera calibration matrix Subscripts
Xy :3-D positionin aglobal coordinate al : left camerato global coordinate
H : measurement sensitivity matrix X, Y X Yyaxis
P : covariance matrix of state estimation uncertainty I,r :left, right
Q : covariance matrix of process noise in the state
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Fig. 1 Schematic diagram of vehicle detection system
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2.2 Feature Matching and Tracking
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