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Design of A New Powered Orthosis with Hip and Ankle Linkage for Paraplegics Walking
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Abstract: There are a lot of hip-knee-ankle-foot orthotic systems for paraplegic walking. Hip and Ankle Linked Orthosis
(HALO) seeks to achieve a smoother-movement and easer-attaching. The structure of HALO is to link two ankle joints with
medial single joint via wires. Two special features of HALO are to keeps both feet always parallel to the floor while
walking and to assist swinging the leg. With a view to reducing the consumption energy of HALO, we introduced two
actuators to control the ankle-joints angles. Actuators which placed at hip joint in HALO make the orthosis to get more
degree-of -freedom. In addition, the actuators provide a propulsive force at the toe when the user pushes forward his body
by crutches. The results of preliminary experiments with normal subjects show that the users can walk smoother and the
proposed orthotic system will be able to reduce the users’ consumption energy while walking.
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Fig. 1 Mechanism of HALO.

0S1-2-4-1



Fig.2 Schematic of illustration of orthotic behavior.
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Fig. 4 Experimental setup.
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Fig. 5 Reference trajectory and control result of actuator.
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Fig. 6 Procedure for one step of left leg.
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