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Abstract]

For the hemiplegia, an ankle-foot orthosis that suits the
hemiplegia's lower limb condition well is an essential tool
for helping him or her walk. Our study up to last year
showed that the widely used anklefoot orthosis affected
initial stance-phase movement. Because the mechanical
characteristics of the anklefoot orthosis currently in use
rely only on the footjoint angle, we test-manufactured an
anklefoot orthosis whose stiffness in plantar flexion var-
ied according to the initial phase of stance and other in a
gait cycle. The result confirmed that the test product func-
tioned exactly as it was designed to do. We conducted
walking tests using the test product on able-bodied per-
sons and found that gait patterns may be improved by ad-
justing stiffness according to the user's walking phase.
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Fig.1 Joint moments of normal subjects”
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Fig.2 Sketch of variable stiffness joint for AFO
1 motord 2 upper axis[] 3 force adjuster
4 oil cylinderd 5 cylinder guide
6 plungerd 7 lower axis
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FW: Forward rot. RV: Reverse rot.

Fig.3 Motor control circuit for plunger force
adjust
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Table 1 Characteristics of hydraulic cylinder

______ stroke  minimum force max time for full return
[mm] for full stroke stroke [sec] time[sec]
[N] 108N 666N  1333N
25 10.8 72 12 6 0.13

Fig. 5 Hydraulic cylinder
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Fig.6 AFO stiffness measurement apparatus
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Fig. 7 Plantar/dorsiflexion stiffness characteristics of a shoehorn-type and the prototype AFO
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Fig. 8 Joint angles in sagittal plane (with the prototype AFO)
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