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Abstract

This paper presents a new method for automatically calibrating robot link (kinematic)
parameters during the process of estimating motion parameters of a moving object. The
motion estimation is performed based on stereo cameras mounted on the end-effector of a
robot manipulator. This approach significantly differs from other calibration approaches in
that the calibration is achieved by simply observing the motion of the moving object ( without
resorting to any other external calibrating tools) at numerous and widely varying joint-angle
configurations. A differential error model, which expresses the measurement errors of a robot
in terms of robot link parameter errors and motion parameters, is developed. And then a
measurement equation representing the true measurement values is derived. By estimating
the above two kinds of parameters minimizing the difference between the measurement
equations and the true moving pattern, the calibration of the robot link parameters and the
estimation of the motion parameters are accomplished at the same time.
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Fig. 3. Calibration of joint angles and link twists.
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Fig. 5. Calibration of link offsets and link lengths.
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Fig. 6. Estimation of translational mo-
tion parameters.
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