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A global exponential observer for camera calibration

FANG Yong-chun, LIU Xi, LI Bao-quan, ZHANG Xue-bo
(Institute of Robotics and Automatic Information System, Nankai University, Tianjin 300071, China)

Abstract: This paper presents a global exponential observer to solve the camera calibration problem on-line. While
the camera is rotating with the mobile robot platform, the observer estimates online the intrinsic parameters of a camera
from the motion information and the online information of the characteristic point image obtained by the camera. We
analyze the motion constraints of the pan-tilt camera, and build the kinematics model for the coordinate variations of the
characteristic point image. The nonlinear observer of the intrinsic parameters is built based on no less than four image
points(any three of them are not collinear); the parameters of state-estimation are proved theoretically to be convergent to
the intrinsic parameters of the camera exponentially. Simulation results demonstrate superior performance of the proposed

nonlinear observer.
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Fig. 1 Illustration of Kinematics
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under global noise
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