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WalkON Suit: A Wearable Robot for
Complete paraplegics
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Jungsu Choi', Byeonghun Na', Pyeong-Gook ]ungl,

Dong-wook Rha’,

Kyoungchul Kong+

Wearable robots are receiving great attention from the public, as well as researchers, because
its motivation is to improve the quality of lives of people. Above all, complete paraplegic patients due
to spinal cord injury (SCI) might be the most adequate target users of the wearable robots, because they
definitely need physical assistance due to the complete loss of muscular strength and sensory functions.
Furthermore, the medical care of complete paraplegics by using the wearable robots have significantly
reduced the mortality rate and improved the life expectancy. The requirements of the wearable robot
for complete paraplegics are actuation torque, locomotion speed, wearing sensation, robust gait stability,
safety, and practicality (i.e., size, volume, weight, and energy efficiency). A WalkON Suit is the
wearable robot that has satisfied the requirements of the wearable robot for complete paraplegics and
participated in the powered exoskeleton race of Cybathlon 2016. In this paper, configuration of the
WalkON Suit, human-machine interface, gait pattern, control algorithm, and evaluation results are

introduced.
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F. User-interface display

C. Control unit and

back-pack A. Knee joint motors

B. Hip joint motors
4. Actuation systems C. Hip joint gear chain
D. Knee joint gear chain
E. Knee joint link

F. Pneumatic cylinder

E. Crutches

@ (b)

Fig. 1. Design of WalkON Suit: (a) the overall configuration, (b) the robotic legs and actuation systems
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Fig. 2. Joint trajectory generation of WalkON Suit: (a) the forward
inflection walking, (b) the legs posture according to #;
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Fig. 3. The leg trajectories of the forward inflection walking
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Table 2. Setting of Controller Gains

Phase f 1 f 2 GG G
Stance 0 1< 0 0
Swing 1<K 1> 1<K 1
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