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Introducing mechatronic control into ankle—foot orthosis

joints
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Abstract:

It is important for mechanical design of
orthoses to evaluate biomechanical character-
istics of wearers’ joints. In this article we ex-
amined hemiplegic ankle joint moments against
passive movement during sitting position. In
order to collect moment and angle data simul-
taneously, we setup an apparatus, which has
single axis swing bracket with a torquemeter and
a potentiometer. Manual dorsal/plantar flexion
operation was given for hemiplegic subjects and
ankle joint angles and moments were recorded on
200Hz-sampling rate. We obtained time-moment
and angle-moment curves as well as angular
velocity dependent moments by referring to
moment at low speed motion. It is found that
plantar moments at normal position and such
angular velocity dependency of resistant moment
at ankle joint varied not only in long term but also
after exercise. Consequently a mechanism which
generates adjustable
necessary for an AFO to keep ankle joint at

corrective moment 1is

proper position during gait.
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Fig.3 Example of hysteresis curve of ankle
joint angle ? moment relationship

HYY0214160023

Moment[Nm]

8

7 I v

6 [107deg/sec 154deg/sec [74deg/sec |

571 84deg/sec

4 F

3 -

2 -

1 \ . |185deg/sec

0 7 NG : /- !

‘24?00 25500 26500 27500 28500 29500 30500 31500 32500 33500 34?00
Time[msec]

K2 E—X>NEBOH #EE A (Brunnstrom X7 —1-3), MBBEMFEIZFDOT A

MzBIF2EBEAEEE (KMNIZFDYAI2Y), thOFIFL S0, EERAAEEHIH
12 130deg/sec U EDEX /I O—-XZNHIB L=, ZOEEDEEY 1 VL THOTHah o IR

LY OD—XRITEET S,

Fig.2 Example of resistant moment at a hemiplegic ankle joint. Brunnstrom stage of the subject
A is III-3. Each boxed value is the maximum angular velocity during each motion cycle.
Clonus was observed in case the maximum velocity was more than about 130deg/sec.
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Fig.4(a) Ankle joint angle ? moment relationship of subject A. Measured moments are not dependent
on angular velocity and those variation is large in dorsal position.
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Fig.4(b) Ankle joint angle ? moment relation-
ship of subject B.
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Fig.5 A.V.D. moments of subject B Angular velocity dependency of the resistant moment at
ankle joint reduced during four month, but not graduaily.
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Fig.6 A.V.D. momentsof subjectC  Angular velocity dependency tended to increase after walking
training on each day.
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