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Optimization for visual servoing with depth adaptation

WU Bo, LI Hui-guang, XU Peng
(Institute of Electrical Engineering, Yanshan University, Qinhuangdao Hebei 066004, China)

Abstract: How to design the moving speed of a camera and effectively estimate the depth of the observed object have not
been solved properly for visual servoing with eye-in-hand configuration. The GMC(generic model control) is introduced
to confirm the output trajectory of the system, and an optimization controller is designed for controlling the moving speed
of the camera. In the case of unknown object depth, an adaptive update law is proposed to estimate the depth of selected
features based on the approximate depth values of these features at the initial and desired positions. Under the driving of
the controller, the camera can reach any desired location from any initial position in the robot workspace while the system
is globally asymptotically stable. The method does not need any knowledge of a three-dimensional model of the object.

Finally, a simulation is carried out to show its validity.
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Fig. 4 Trajectories in the image of the target points
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Fig. 5 Error in image points coordinates
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Fig. 6 Translational velocity of the camera
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