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A digital control system has many advantages to an analog control system such as modifiability and expandability. To
take these advantages, existing analog systems has been replaced with its digitalized system so far. Recently, a demand to
discretize a controller for electronic systems, rather than that for mechanical systems, is increasing. Since electronic systems
show comparatively fast time-response, the digital processor is required to have high computational power to maintain the

performance of the underlying analog sys

tem. In this research, we propose a discretization method with guaranteed stability

for any non-pathological sampling interval. Our method allows us to implement the digitalized control system with low

calculation cost, yielding the room for en

hancing its multi-functionality.
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Humans naturally possess the ability to change their joint stiffness depending on
the imposed tasks. The variable nature of human joint can be evaluated

quantitively in terms of the mechanical impedance. In this research, we attempt to estimate the time-varying human joint
impedance in task-dependent scenarios. The appropriate knowledge to the management of joint stiffness leads to
development of a new assistive device, criteria of rehabilitation, and control of a soft robot system with variable stiffness

mechanisms.
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