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Adaptive Hybrid Visual/Force Servoing Control in Unknown Environment

Koh HOSODA*!, Katsuji IGARASHI*? and Minoru ASADA*!

This paper describes an adaptive hybrid visual servoing/force controller to realize visual servoing while the manip-

ulator exerts contact force on a constraint surface. The proposed controller has a hybrid structure of force control and

visual servoing control. It has on-line estimators for the parameters of the camera-manipulator system and for the

parameters of the unknown constraint surface. It needs no a priori knowledge except the manipulator kinematics.

First, we propose an estimator of an image Jacobian matrix which describes the relation between image features

and the tip position/orientation of the manipulator. Second, a method to estimate the normal vector of the unknown

constraint surface is introduced. Then, an adaptive hybrid visual servoing/force controller is proposed. Finally,

experimental results are shown to demonstrate the validity of the proposed method.

Key Words: visual servoing, force servoing, hybrid control, on-line estimation, unknown environment
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Fig.2 Adaptive hybrid visual servoing/force controller
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