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HHBIEERSTEE AR Y b WPAL (Wearable Power-Assist Locomotor)

Robotic Device WPAL (Wearable Power-Assist Locomotor) for Gait Assistance in People with Spinal

Cord Injuries
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Abstract: People with spinal cord injuries are forced to depend on wheelchairs for their mobility. The concept of Wearable
Power-Assist Locomotor (WPAL) is the combined usage of robot and wheelchair. The WPAL consists of robotic and
orthotic parts. For the majority of the time, users wear only the orthosis in the wheelchair. The robotic part is placed at a
convenient place suitable for walking. When they want to stand and walk, the robotic part is added by themselves. Since
the full-scale development began in 2005, seven complete paraplegics (1F/ 6M; age range: 30-60 years; functional level:
Th6-Th12 level) participated in the development. After sufficient training, all participants achieved independently
ground-level walking. Consecutive walking distance and duration were several-fold longer with WPAL compared with
conventional orthosis. Recently, we focused on the development of variable shape WPAL. Latest prototype can fits from
150 to 175 cm tall.
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Fig. 1 Primewalk system

I O (BREEESMANZEE B E s A vy, (RER I
W72V ICE - T, BT ETOHCUENETS L7
v, BHEAEECTORWTEOMAEAERIZL TS, Ln
L, HROBRWEETOSRITIINW 20 OREZAF LTV
L. bbb, TREBRBETSMEL, BB MR,
SEBE AT R P AL CRE L THRITT 570, EFEHITE

THIH~OHEENZH D720, BITHOZ R VX —HEN
FEH IR E N @,

T 41X, Primewalk o AT LOMEEZ HIC LA THE)
7R v | Wearable Power-Assist Locomotor (WPAL) @ B %
BT T35 O KBFETIE, BUE £ CICEIFARICSN
L7258 &R HRIE 12OV T, WPAL ¥ A7 AL Primewalk
VAT ATOHBTRENCOVW TR AIT>7-. MA T, #
BOFAFIZEET 2 A EB WPALIZ DWW T HIRGT 21T -
7.

2. WPAL & X 7 Lv (Fig. 2)

Fig. 2 WPAL system
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Fig. 3 Variable shape WPAL
A) Frontal view B) Variable parts of the thigh C) Variable parts
of the shin D) Length tuning of the robotic struts
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