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Study on the basic robot platform model “HIPRO” using bi-articular muscles functions
- Evaluation of bi-articular muscles functions by the robot arm using VEA-

Kenji KADOTA, Kenya SUZUKI, Zenrou FUKAI and Takahiro ODA

This study reports adrive principle and the movement characteristic about a Variable Elastic Actuator (VEA) developed in order to
realize the basic robot platform model “HIPRO” using bi-articular muscles functions. VEA consists of a spring, and a straight-line motion
type actuator and a sensor, and the same characteristic as a man's muscular power can be reproduced by controlling the elastic
characteristic of aspring by moving an actuator by the sensor. As a result of developing arobot arm using VEA and evaluating the output
characteristic at the tip of arobot arm, it can check that it is the same output characteristic as bi-articular muscles functions. Therefore, it
can be said that VEA is an very important actuator in order for HIPRO to perform the same bi-articular muscles functions as a man.

Key words: bi-articular muscles functions, HIPRO, VEA, robot arm

Variable Elastic Actuator
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Fig.5 The control block of VEA Fig.6 The measurement result of the drive characteristic of VEA
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Fig.7 Arrangement of VEA in HIPRO
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Fig.8 Thedrive principleof HIPRO
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Fig.9 Unique characteristics of output force distributi on”
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Fig.10 The experiment result of the output force distribution
characteristic of HIPRO
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Fig.11 The stiffness ellipse characteristic generated
at the tip of the 2nd arm of HIPRO
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Fig.11 The experiment result of the stiffness ellipse characteristic
of HIPRO
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