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A study on ankle-foot orthoses design for hemiplegic
patients using three dimensional walking simulation

Construction of a hemiplegic gait model and generation of walking
pattern with compensatory movement
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Abstract:

It is important that an ankle-foot orthosis
(AFO) for hemiplegic patient is designed with
biomechanically rational approach and (passive-
ly) generates appropriate forces or moments in
use. To realize AFO design mechanically suit-
able for an individual, it is necessary to under-
stand joints movement produced by summation
of each muscle tension during gait. The authors
proposed a hemiplegic three dimensional neuro-
musculo-skeletal model which has 23 degrees of
freedom for joints, 70 muscles, and attempted to
simulate walk and to identify muscle forces and
joint movements. In our simulation, more than
six strides of walk was successfully produced
and gait with circumduction was observed.
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Fig.1 Musculo-skeletal model
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Table 1 “Micro-scale” PC cluster specification

Number of nodes 4

Number of cores 16

CPU Intel Core 15 2400
Networking Gigabit Ethernet

0s Linux(CentOS 5.7 x86_64)
Parallelization mpich2 / OpenMP
libralies

Job scheduler Torque 2.7
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Fig.2 Angle-resistive moment curves of knees
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Fig.3 Circumductions (a) and Knee flexion angles (b)
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