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Ankle Motion Assist using Foot Orthosis with Magneto-Rheological Fluid Link
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Abstract: We propose the ankle motion assist using ankle-foot orthosis with magneto-rheological(MR) fluid link.
The developed link is integrated with a MR fluid controlled by the current of an electrical coil, which is able to
break and assist human motion. The potential application of the orthosis includes muscle training and ankle motion
assist during locomotion. In this study, we examine the ankle-foot orthosis with MR powored elastic link and verify

possibility of ankle muscles training.
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Fig. 1 Schematic diagram of MRLink
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Fig. 2 Physical characteristic values of MRLink
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Fig. 3 Ankle-foot orthosis applied MRLink
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Fig. 4 Trigger Detection of EMG signal
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Fig. 5 Experiment of motion
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Fig. 6 The results of applying experiments

AFEEiTlX, MRLink ~O&ERHEHIZFEITH O EZ
5. 78, I4kT?i7L,$/17Ai§E% A
DFFAIEEZ I L T D, EEZAOMEHEZRIET 2
IEMTE S, EHBRETIE, ZOREMHEMNZ G H
MEEHT5 2T, FEIATID S X ORRNZFGH T
L=V PRI RS EEZ NS,
3-1 EEEMERER

FEBOEF %K 5(a) ITRT. $%%i@ﬁ&%%l%
PXRIZLTfFo%, 22Tk, HHEECHL TAfZ
MY 2 %912 MR Y v 720 [T 2. a4 1~ 0[A]
226 1[A] £T02[A] BICHWZ AL, REDOHIEEIE
Z 3ME0IRT. 2ok, REBIEiME, AiEH - PEE
MOEREMHEMZHET 5, 2B, WEEHIZEE 25
X LmAT, WEEm iEﬁ%FEéﬁ%%ﬁf%é

¥ 6(a) 12, HUMERAE O[A], 1[A] RO EHEBIEIC

2P A R, AiRE R, BEERTORMMGEN 27T, %ﬁ
AMEDT777XD, SEERELTWSE I EBb1S, K
TEDBIMRFE IR E 2R L2 EEHEZ R L TEH, %
DOBTLEETH DRI EHIEE L T3 2 EBbh» 5,
F7, HIMERMEZ KELS T2 L, RREHOBHIERED K
EL B TR EDLIE,. —HT, BEIZIZEAL

400

—— Dorsiflexion experiment (Tibialis anterior muscle)
300 //\/

200

Plantarflexion experiment (Gastrocnemius muscle)

EMG[mV]

100

0

0.0 0.2 0.4 0.6 0.8 1.0
Applied current[A]

Fig. 7 Relationship between the integral EMG
and the applied current
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