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Gait Assist Method by Wearable Robot for
Incomplete Paraplegic Patients

Hanseung Woo', Jangmok Lee’, Kyoungchul Kong+

An important characteristic of people with partially impaired walking ability, such as

incomplete paraplegics, is that they are able to generate voluntary motion of lower-limbs. Therefore,
wearable robots for the incomplete paraplegic patients require a different assistance method compared
to those of complete paraplegics. First, the wearable robot should be controlled to not resist wearer’s
motion. Second, it should be able to generate assistive torque accurately when needed. In this paper, a
wearable robot, called EROWA, for the incomplete paraplegic patients is introduced. EROWA utilizes
compact rotary series elastic actuators (cCRSEAs) and a control method called the zero impedance
control to reduce the mechanical resistance. An assistive torque trajectory is proposed to assist gait in
this paper. The proposed method is verified by simulation and experimental studies.

Wearable Robot, Incomplete Paraplegic Patient, Zero Impedance, Gait Assistance
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Table 1. Gear ratios and spring constant of cRSEA

parameter value
N, 3
N, 10
N, 95/15
k 1.75 N+-m/rad
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Fig. 9. Gait assistance experiment with EROWA
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