55 46 %55 20 W) Lo L R R Vol.46 No.20
2010 % 10 H JOURNAL OF MECHANICAL ENGINEERING Oct. 2010

DOI: 10.3901/JME.2010.20.112

1B R E HARNAR E S SFMEE X

% F!' fBRERKE’ *Mkﬂiz BEN?
(1. RERZENR TRE2EBE R 3000725 2. HEHATEBR G TR RKE 300161)

TE: RS E R T LSS L ) 2 T8 O AR RGO BR Z —, TR AHPLIE B S BB FLBUG AR, R =2k
PRAEVESRBATNLER S SME S B MR A T B R PO s (ke s, 3 B B O T AL S8 RS L R R A IA 3R e et —
i I AR AL A B A M L, MR TE I v 1 5 A T 2 AP AT DAL T8 BEANAR (A T A RFAE 0T A BB LOR AN ) S P AT
BASAME o AN e ERAREAT A A0 e B ARLVT S 4 A0 AE A2 £ v (e i 57 S ST 9 o e vk — o S7 T 2 B 2R A M LR SE
WA, MRS AT A AR D7 A SR A R R, %A A T LA K8 9/ DRI 2 0 AU 1 3 F O o 52 1R
NI 2R 2 0 1 A7 RO vt #0 FRO00 R 2

KR HbURE shaAhE FIEMEIRE RS W ie

FESES: TP242.62

Dynamic Compensation Algorithm for Vehicle Camera Calibration
Based on Road Characteristics

CHEN Jun' XU Youchun® PENG Yongsheng® ZHAO Yufan®

(1. School of Mechanical Engineering, Tianjin University, Tianjin 300072;
2. Automobile Department, Military Transportation Institute, Tianjin 300161)

Abstract: The vehicle camera calibration is one of the key technologies of lane departure warning system(LDWS) based on machine
vision. In according with perspective projection principle and pinhole imaging model, the external static parameters of the camera are
obtained by using trilinear calibration method. Based on the characteristics of vehicle jolt during traveling, the influence factor of
camera calibration precision is analyzed via the mathematical model. A dynamic compensation algorithm based on the road
characteristics is proposed. The pitching angle and height of vehicle camera is dynamically compensated on the basis of the inherent
characteristic that two lane lines of the road are parallel and the width is invariable. The lateral position of the vehicle in the lane and
the yaw angle of vehicle running in the lane are calculated by using the pitch angle and height values after compensation. A test
platform independent from the current vehicle camera system is designed and used to carry out dynamic test of the compensation
algorithm. The results of simulation and real vehicle test show that the compensation algorithm can reduce the calibration error
caused by vehicle jolt obviously, thus effectively reducing the measurement errors of lateral position and yaw angle of vehicle.
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