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Humanoid locomotion by grasping the environment based on muscle-bone integrated
flexible hand-arm system and contact estimation using muscle haptics
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The purpose of this research was to achieve humanoid locomotion by retaining

its balance using its hands to grasp the environment. To achieve the purpose, a hand-arm system
which can grasp the environment stronglx and hold its weight is required. We got inspiration from
human hand-arm structure and developed human-mimetic hand-arm system whose design was made as not
independent but integrated structure. Five-fingered hand is composed of flexible machining spring
joints and suitable for environmental contact. Forearm is composed of compact muscle actuator
modules based on muscle-bone integrated structure and equipped with both compact and high actuation
performance. By achieving dangling motion of musculoskeletal humanoid Kengoro which is equipped with
the developed hand-arm structure, we confirm that the developed structure is effective for humanoid
motion with involving environment grasp.
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