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Stability Analysis of Dynamic Control with Delay through A Soft Interface
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Dept. of Robotics, Ritsumeikan Univ.

Abstract: We analyze the stability of dynamic control with time delay through a soft interface, the viscoelastic material

between a manipulating finger and manipulated object. First, we introduce a timing model of the dynamic control through a

soft interface. We assume that a period of feedback control is equal to a sensing time period of the dynamic control system.

Second, based on the timing model, we formulate the dynamics with time delay using the modified z-transform. Finally, we

analyze the stability of the soft interface system for force control. We use a Lyapunov function to analyze the stability of the

system. Thus, we show that the stability of the system depends on viscoelasticity of the soft interface, and a time delay of

the system. In particular, we point out that a phenomenon which the relationship between material viscosity and sampling

time is not monotonous in critical stability does not vary.
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Fig.1: System of manipulation through a soft interface
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Fig.2: Model of manipulation through a soft interface
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Fig.3: Timing model of digital feedback system
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