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Abstract

The conventional impedance control has been knoun
to have the following problems: it has lack of specify-
ing force directly and unknown environment stiffness
has to be known priori in order to specify the refer-
ence trajectory. In this paper, new impedance force
control that can control a desired force directly un-
der unknoum stiffness is proposed. A new nonlinear
impedance function is developed based on estimation
of unknown stiffness from force and position measure-
ments. The nonlinear characteristics of the proposed
impedance function are analyzed based on unknow en-
wironment position. Simulation studies with robot ma-
nipulator are carried out to test analytical results.
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Figure 1: Impedaace Control Structure
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Figure 2: Sine Wave Tracking on Flat Surface Envi-
ronment
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Figure 3: Force Tracking performances under no un-
certainties when estimated environment surface loca-
tions z/, are outside the surface
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Figure 4: Position Tracking in z axis with different
estimated environment surface locations of Fig. 3
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Figure 5: Force Tracking Performances under no un-
certainties when estimated environment surface loca-
tions z’, are inside the surface
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Figure 6: Position Tracking in z axis with different
estimated environment surface locations of Fig. 5



