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Fuzzy adaptive impedance control of robot based on vision
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Abstract: Hybrid control for visual/force servoing was studied in an unknown environment with six degrees of freedom
industrial robot. Firstly, the one-to-one mapping relations between the image features of the curved line and the joint
angle of the robot were derived. Secondly, an impedance control law was used to describe the conditions of the constant
contact resulted from the end effector and the constrained surface while it was in motion, and then a fuzzy tuning
mechanism was used to generate the impedance model. Lastly, the effectiveness of the presented approach was verified
using six degrees of freedom robot with a CCD camera and a force/torque sensor installed in its end effector. The
experimental results show that the strategy has a stronger curve tracking capabilities of the unknown surface and higher
accuracy of force control, and parameters of camera need not be calibrated precisely; impedance parameters are modified
real-time by fuzzy controller; the stability and dynamic behavior are improved, and the strategy is an effective controller
for visual/force servoing.
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Fig.1 Definition of image feature parameter vector
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Fig.2 Block diagram of visual servoing control system
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Fig.3 Position and force of X direction
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Fig.4 Position and force of Y direction
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Fig.5 Position of Z direction and force of normal direction
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