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Development of a Walking Support System with a Treadmill and a Lift Device Controlled by
Electromagnetic Brakes
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Abstract: We have developed a passive-type walking support system equipped with a lift device and a treadmill controlled

by electromagnetic brakes. The walking support system provides a patient with partial body weight support and prevents the

patient from falling down. This walking support system is essentially safe, because this system consists of only passive

components with no actuators. The lift device has an electromagnetic brake and a constant force spring. The treadmill has an

endless belt, which is controlled by an electromagnetic brake and moves by user-generated force. However, the treadmill

needs a large user-generated force to move the endless belt. In this paper, we propose using not only an electromagnetic brake

but also an electromagnetic clutch in the treadmill in order to reduce the necessary force for moving the endless belt.

Furthermore, we experiment using the treadmill which has an electromagnetic brake and an electromagnetic clutch. Finally,

from the experimental results, we verify the effectiveness of the electromagnetic clutch in the treadmill.
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Fig. 1 Walking Support System
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Fig. 2 Braking System in the Lift Device
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Table 1 Force Required for Moving the Belt

Without the Clutch | With the Clutch

Average 40[N] 20[N]

Table 2 Parameters of the Impedance Control

Virtual Spring | Virtual Damping Detection
Constant Coefficient -
K c Velocity Level

[Nm/rad] [Nm-s/rad] [m/s]
Case(1) 1.00 0.005 0.20
Case(2) 0.80 0.005 0.20
Case(3) 1.00 0.010 0.20
Case(4) 1.00 0.005 0.20
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Fig. 7 Experimental Result
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