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Study on Human-Powered Robotics
– 10th Report: Operation Effort Reduction of Human-Powered Joint Mechanism Using CVT and Power Assist –

◦Yusuke SUGAHARA, Muhammad SYAFIQ, Yuki SHIMA,

Daisuke MATSUURA and Yukio TAKEDA, Tokyo Institute of Technology

Mitsuru ENDO, Nihon University

Jun OKAMOTO, Tokyo Women’s Medical University

In this paper, clanking effort reduction method for the single-DOF human-powered joint

mechanism having regenerative servo clutches, by the power assist using regenerative energy and

continuously variable transmission is proposed. Through the experiments, it was confirmed that

the assist motor compensated external torque immediately and CVT reduced the clanking torque

and power of assist motor, when an external force applied on the output shaft and its torque

suddenly changed.

Key Words: Human-powered robotics, Regenerative clutch, Power assist, Continuously Variable

Transmission
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Fig.1 Photograph of THR75RII.
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Fig.2 Structure of THR75RII.
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Fig.3 Power system configuration of THR75RII.
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Fig.4 Output shaft torque and assist torque.
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Fig.5 Desired torque and monitored torques of regener-

ative clutches.

 2A2-J10(2)



0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

17 22 27 32 37 42 47

R
e
d
u
c
ti
o
n
 r

a
ti
o

Time  s

Fig.6 Reduction ratio of CVT.
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Fig.7 Handle torque.
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Fig.8 Power of assist motor driver.
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