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A dynamics control scheme of uncalibrated visual servoing systems

SONG Caiwen, KUANG Sen
(Department of Automation, University of Science and Technology of China, Hefei 230027, China)

Abstract: For an uncalibrated visual servoing system with dynamic uncertainties of a robot, a joint torque
controller was designed based on robot dynamics by selecting several feature points on the end-effector,
which made the selected feature points converge to their desired positions on the image plane. On the basis
of a depth-independent image Jacobian matrix and a set of robot dynamics parameters properly selected,
linear parametric models of the camera and robot dynamics were established. Then, the online adaptive
updating laws the camera parameters and the robot dynamics parameters were designed, and the stability
of the closed-loop system was analyzed. Finally, simulation experiments on a three joint manipulator show
good performance of the control scheme.
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Fig.2 The position errors of the three feature

points in the image space
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Fig.3 The motion trajectories of the three feature

points in the image space
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Fig. 4 The estimation values of the camera parameters
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