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Validation of Passive Power-Assist Device Smart Suit Lite Using Humanoid Robot:

Effect on Complex Motion
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Abstract: This paper presents basic experiments using humanoid robot HRP-4 for evaluating the effect of the passive
assistive suit. A passive power-assist supporter, called Smart Suit Lite, aims at reducing the lumbar load utilizing the
tension of elastic belts. Its design method is based on the simulation with a digital human model. In the experiment,
the joint torques of the robot were measured during complex movements that imitate human motion. We found that
the change in joint torques show the good correlation with the simulation. In addition, the effect on the joint torque
are shown as the assistance effect and the resistance effect. It was confirmed that the distribution of the load for each
axis of the joint is able to be quantitatively observed through the experiment.
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Fig.5: Chest joint angle in bending motion
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Fig.6: Chest joint angle in twisting motion.
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Fig.7: Snapshots of bending motion of HRP-4.

Fig.8: Snapshots of twisting motion of HRP-4.
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Fig.9: Change in joint torque during the bending motion.
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Fig.10: Change in joint torque during the twisting mo-

tion. Fig.12: Chest joint angle in twisting motion.
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