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ABSTRACT : Typical biomechanical systems such as human body and mammals possess abundant
muscles which are more than required for motion generation of such systems. We have shown
that the excess number of muscles play important roles in spring-like impedance modulation.
Redundant kinematic structure, which is another feature of biomechanical systems, allows
modulations of inertia and damping properties of such systems. In this work, we propose a
frequency modulation algorithm which combines the spring-like impedance with inertia impedance.
Also, a load distribution method for frequency modulation is also introduced. The frequency
modulaton represents a simultaneous control of force and kinematic redundancies, which has not
been addressed in the literature.
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Figure 1 : Anthropomorphic Robot
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Figure 2 : Frequency Modulation
(0=—9%° w,=w,=4rad/s)
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Figure 3 : Frequency Modulation
(0=—45° w,=w,=4radls)
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Figure 4 : Frequency Modulation
(w,= w,=8rad/s)



