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Development of Facilitated Functional Recovery Training Device for Hemiplegic
Upper Limb Complex Motion with Active Arm Weight-Bearing, Forearms Rotation
Muscle Assisting and Multiple Stimulus
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This research proposes a functional recovery training device for hemiplegic

shoulders, elbows and forearms complex motion. The functions necessary for the hemiplegic upper limb

rehabilitation in the device are devised for active arm weight-bearing, forearm
pronation/supination stretch reflex inducing, forearms rotation muscle assisting and multiple
stimulus on sudden acceleration, shrinkable electricity, functional vibration, visual and hearing.
The complex motions in training are guided by setting 3 exercise position targets of the lower,
front and face. The proposed active arm weight-bearing device can do its work at any arm position
and orientation. The forearm pronation/supination stretch reflex can be induced by the sudden
acceleration of device. Furthermore, this training device estimate the position of forearms by using
encoders and for evaluating the training results. Some verification experiments were performed to
show the effectiveness of the proposed rehabilitation system.
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Fig.1 Flow of the recovery training
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Fig.3 Principle of arm weight-bearing unit
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Fig.5 Sensor unit

Fig.6 Functional recovery training device
for hemiplegia arm complex motion
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Fig.8 horizontal displacing distance and sensor
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Fig.12 Sensed speed of forearm
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Fig.14 Confirmation of stretch reflex

©  [EHEAT I REEN A B O MR S Bk

8 2 D T2 BRI RE [RTER % 70 O 4 Bh 3
ITZTVDIDEREITD, EBREITOICHT-
ST, AFORSNERZIT S, FEBRGIEELL
TR d,

- BBEIETER RS J15 7 - flBh RS A 37,
5 1AL 72 LCTH B o )TN 7 [ ~[a]#i5
SH, EO%, B G AREESE S,

- RIBRIEIEEAT JIe5 %8 - MBS E 23 2
N, ANNEE I —E OB E TR b ~[E]
RS, 0%, FESNG OB ZIT I,

HE RS B % Fig.15 (kG B A T, fitthas il
ELIZBAMATHY, AR THhD, F
TRTONEEZER LR WEE OB
THY ., FRCTRTONEREZMH 208800
HWaE LRWIGEOHEN TH D, EERLOD
LA OF BB ENZ L EEEE
WD Z BN XY e ER S ) OB T 2
TW e Z ERHERRCTE T,

IEMG[mV]

) |
||, j"

\ |:r ,-Irrl f1
Jh | \
. JNLEE S
i A A | o pall i
;jﬁh%&%ﬁw

=—=\Nithout device ====Using device

,r' {
' I f

time[s]

Fig.15 Confirmation of rotation muscle assisting
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