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Relative Pose Calibration Between a Range Sensor and a Camera

Using Two Coplanar Circles

WANG Shuo”? ZHU Hai-Jiang' LI He-Ping® WU Yi-Hong?

Abstract Relative pose calibration between a range sensor and a camera has been widely studied and applied in
the environment perception of unmanned vehicles, of which the methods based on the planar features are greatly
easy to be implemented. However, most of the current methods are based on point matching, which is easy to have
errors and low robustness. In this paper, a relative pose calibration method between a range sensor and a camera
from two coplanar circles is proposed. Using such a calibration object including two coplanar circles, the pose
between the camera and the calibration object can be determined as well as the pose between the range sensor and
the calibration object. Moreover, moving the calibration object to obtain more data, the center coordinates of two
circles in the range sensor and camera coordinate system can be computed to refine the reprojection errors and 3D-
3D correspondence point errors. Then, the pose between a range sensor and a camera can be estimated. The advant-
ages of this method are as follows: matching among multiple points are not needed by using projective invariance.
The simulation and real data experiments proved that this method has high accuracy and robustness.
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