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Impedance-Type Discrete-Time Friction Model

*Ryo Kikuuwe and Hideo Fujimoto (Nagoya Institute of Technology)

Abstract— We previously proposed a dissipative discrete-time friction model. This previous model is
inconvenient for some control purposes such as haptic friction rendering because it is an admittance-type
model, which accepts a force input and produces a velocity output. This paper proposes an impedance-type
friction model. This model is based on a coupled system of a viscoelastic element and an admittance-type
friction model, but allows the mass of the virtual object to be zero. Moreover, we extend this model into a
more sophisticated friction model, which exhibits hysteresis in the presliding regime. Results of an experiment

and a numerical simulation are presented.
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(b) physical interpretation

Fig.1 Discontinuous (admittance-type) friction model.
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(b) physical interpretation

Fig.2 Continuous (impedance-type) friction model.
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Fig.3 Experimental setup: a force-feedback joystick.
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Fig.4 Experimental results.
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Fig.5 The Maxwell slip model.
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Fig.6 Simulation results.
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