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Modeling and Development of Human-Muscle Type Humanoid

Ji-Heon Oh ¥ and Byung-Ju Yi*

ABSTRACT

Many human-body motions such as walking, running, jumping, etc. require a significant amount of power. To
achieve a high power-to-weight ratio of the humanoid robot system, this paper proposes a new design of the bio-mimetic
leg mechanism resembling musculoskeletal system of the human body. The hip joints of the system considered here are
powered by 5 human-like bi- and mono-articular muscles, and the joints of knee and ankle are redundantly actuated by
both bi-articular muscles and joint actuators. The kinematics for the leg mechanism is derived and a kinematic index to
measure force transmission ratio is introduced. It is demonstrated through simulation that incorporation of redundant
muscles into the leg mechanism enhances the power of the mechanism approximately 2 times of the minimum actuation.

Key Words : Redundant Actuation(®] 7 %), Humanoid(3! +¥ 2 4), Kinematics(Z 5 3}), Force transmission
ratio(d A @ H]), Musculoskeletal system(ZF 3 & A|2H)
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(2) Standing-up Motion (b) Rolling Motion
Fig. 4 Required Joint Torques
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5. Simulation Work
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Fig. 12 Muscle Module

Fig. 13 The Prototype of Hip Module
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