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Body evolution of humanoid robot with mechanical advantages
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*Yosuke SHIMIZU , Kenjiro MORITA and Masafumi OKADA (Tokyo Inst. of Tech.)

Abstract—In this research, we design a humanoid robot to simplify the motion control. This humanoid has
mechanical advantages of the double spherical hip joint and the ankle passive joint. The double spherical hip
joint enables the decouple of motion of the leg and the movement of the posture of the upper-body to be set
independently by intersecting the rotation axes of six hip joints in one point. On the other hand, the ankle
passive joint enables the change of arrangements of the motor, motor driver and gear, which causes the mass
reduction of the leg and the shift of the center of gravity to a higher position. Advantage of double spherical
hip joint is clarified by required actuator motion for upper-body swing comparing conventional mechanism.
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Table 1 Specification of designed Humanoid

Height 1476mm

Width 420mm

Upper Part Weight | 10kg

Legs Weight 15kg

Active Joints 10

Passive Joints 4

Actuator 90W DCMotor(knee) x2
60W DCMotor x8
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Fig.8 Foot Lift Up
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