BEBAR #H3IM W E E R AR Vol. 8(A).No. 3
2003 3 A Journal of Image and Graphics Mar. 2003

—HER_MEEIRENEIHARBRERZE

WREBTREADLR, XE 116028 PREEIRENME CADRCG BH5ER. KiE 116020

W OE ETEHERMNBENAFTEMOIGEN - PEES L. ATHEN CCD ERNAFNRAFE
EEMERPILMAHE, HPLREMERy 8 AR BN RN AR EEAGREENEL A TH
REARERW RET —FY S MRaRTYNSRARTH S IFEE TR Y350 63 KRR LA
LY T AR AR LA 4 BORTER — Y A E WIS 5, T TT DA B AROBL AT P 2 ORI B AR ) AR
REBEG. TR RER . ENEMERE, B —EARRE. T H TFRENLNETZ.

XM EREUEE0-20200 WRAAKEE EFHUE —HEIEHE BRKAMAE HASK
RS9, TP391. 41 TP242.62  X#4RIRE: A TXME. 1006-8961(2003103-0347-05

A Camera Self-calibration Algorithm Based on Active Vision
Taking Account of Camera Two-degree Radial Distortion

YUAN Ye'?, OU Zong-ying”
U ( Automation Department, Dalian University of Technology, Dalian 116024)
D(CADGLE laby Mechanical Engineering Department, Dalian University of Technology, Dalian 116024)

Abstract Camera self-calibration techniques based on active vision make the calibration simplified . so it is a main
branch of camera calibration field. Many kinds of distortions were existed in ordinary camera, among these
distortions the radial distortion is more serious. so the study on the self-calibration technique taking account of
radial distortion is very important. A camera self-calibration algorithm based on active vision taking account of
two-degree radial distortion is propoesed in this paper in order to make the calibration result more accurate. The
epipolar geometry constraint taking account of two-degree radial distortion is developed. Then the conclusion was
drawn that the epipole of the image which is taken after the iranslation motion is done is still equal to the epipole of
the initial position image when the two-degree radial distortion is taken account. The calibration taking account of
two-degree radial distortion become a problem to solve complex nonlinear equations, The Levenberg-Marquardt
algorithm is used to solve the nonlinear equations. Then the intrinsic parameters and two-degree radial distortion
coefficients can be calibrated by controlling the camera to undergo four translations or more which should not be
co-planar. Experiments results show that the accuracy of the algorithm is high and the robustness of the algorithm
is strong. So this algorithm is feasible.
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