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The rehabilitation for hemiplegic is based on the theory of the plasticity of
cerebrum. "Repetitive Facilitation Exercise” (RFE or Kawahira Method), as an effective method of training
and healing to exploit the plasticity of cerebrum, can reach the purpose of helping the sufferer to
realize moving with the expected movement.

This research aims to develop a training unit that is a wearable walk training device for hemiplegic
lower limbs with promotable electrical and vibration stimulation and power assistance based on RFE
(Kawahira Method). In other words, the aim is to develop wearable walk training device that has
intellectual sensing, control, and driving functions that control motion and force and can be used in
training to improve movement of the hemiplegic lower limbs. The device"s motion, sensing, mechanisms,
control systems and promotable electrical muscle stimulation and vibration muscle stimulation are
discussed in this paper and its performance is evaluated experimentally.
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Fig.1 Rehabilitation principle

T A~ DB R AT
WZxF9 B ERAER A2 R T
. o=y FOHEEZMHEICAHS
SEAd AN
2. WBATHREDOIED E TR Z LT 720,
3. WM R —T A M) EATD.
4. JEPEEI OIEE) 2 15T 7200,

5. MxBAfEi> 3 B HJE [lEREE) 2 25 1 72 0.
6. EORKERLEZDMEMAFEICHLTE .
7. BRI ORERE 2B IET 5.

8. BARMIVLHEEE & MR REEE AT 5.

4. WFFERH:
4. 1 ¥Foa=v FORETEESHITRELZRD
JIE P A

F9, NCEET I 2=y hOBHEEES
FICAHE STV, BT EE A
L, o=y bR EZBITMBEN K 2
5.

WAz, BEEEOE SO ANEICHINT 572
DI, BITHRIBE S = N % & SFRE
B Lo iEE2 EFICHE L= rY T
BET D ET, BRSO AZETH RN
% (Fig.2) .

Ups and downs

<t Wearable unit

Walking auxiliary
equipment

| | Gas spring and
Linear guide

Height adjuster

Fig.2 Height adjuster, ups and downs spring unit
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Fig.3 Hip and knee power assist units
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Fig.6 High sensibility force sensing

RRAENIE, MBI &EWE © IEE) & RIREC
NV BB - > T Y, iz —iihais
EERTIIRWE WD ZERSMNE. Lo T
BEFi T — 7 oA NEEE B E L OB E)
PMZID > Tm B & 29 2 T b il 2

S, T80 —7 o2 NEE OBE
JFEIL Z & 72 7 (Fig.5) .

AR BEHE - BERf XU —7 v A M EEE (Fig.2)
X HICIRE e EDO AT K S 1k
FTEBEHI AN—ZHNTWIER, BEK
DEE ~ORUMEEZ B & L, BER
N—% = (Fig.7), EBREITo7-%. &%
WERIZEORCHEEZR L0, AT
ICE -7,

Fig.7 Knee assist unit
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Fig.8 3 DOF rotation mechanism for hip joint
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Fig.9 Overall view of the proposed device
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Fig.10 Principle of power assisting operation
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