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Nonlinear Optimal Robot Hand-Eye Calibration

WANG Junchen, WANG Tianmiao, YANG Yan, HU Lei
(Robotics Institute, Beihang University, Beijing 100191, China)

Abstract; Nonlinear optimal robot hand-eye calibration based on maximum likelihood estimation
is proposed. For the errors in both robot forward position kinematics and camera extrinsic cali-
bration, the classical hand-eye transformation matrix equation often gets violated, thus the exist-
ing robot hand-eye calibration algorithms derived from the equation are sensitive to the measure-
ment noise. The proposed strategy estimates the hand-eye transformation and the true measure-
ments according to the noisy measurements to guarantee that the true measurements satisfy the
hand-eye equation and the distance to the noisy measurements is minimal. Two classical hand-eye
calibration methods are also implemented for comparison. Numerical simulations and real robot
hand-eye calibration experiment are performed and the results show the proposed strategy has
higher accuracy, sensitivity to motion numbers, and stability.
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