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Synergy control of a five-fingered musculoskeletal robot hand based on coordination
of agonist-antagonist muscle
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Robots that can coexist with people in medical and aging care industries must be s

afe and flexible because they work directly with humans. Pneumatic actuators are useful for achieving this
goal because they are lightweight units with natural compliance. Our research focuses on human-like robot

ic joints fitted with pneumatic actuators to mimic the mechanism of the human musculoskeletal structure an
d bio-inspired control for a pneumatically driven five-fingered musculoskeletal robot hand, which has an a
ntagonistic muscle pair for each joint. (1) We have investigated the validity of the proposed human-like j
oint model both theoreticallﬁ and experimentally, (2) measured and statistically analyzed grasping posture
and force distribution of the human hand, (3) developed a sensor-less joint angle / contact force estimat

ion system, and finally (4) demonstrated a biologically inspired control algorithm by implementing the mus
culoskeletal robot hand.
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