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Application of Rehabilitation to An FES System with
COG-Feedback Control for Hemiplegia

P L

NSC 93-2213-E-038-001

#if%ﬁﬁ‘3393ﬁ8’9 lpx294=%5% 31p
AFA TG oA FEAFFE AR
LR AFAL IR G %gﬁlh"gfﬂaaﬂ”‘ 2 %
XaFi ke L/ B %F??ﬁﬁﬁﬁ““r
VRFEAR MR Y RS FFE T
- PR
ﬁ»wm% PR RS B &iﬁ?*”%ﬁiﬁﬂ%;ﬁ%’%ﬁ
AT RRIT g Fped jRgiaR SRR L 2 2 TR R
4&#3%@,@@i$§@¢ﬂﬁiz g TR ARG RS T A

dord i ggsk'f B i;anjﬁﬂgt-_é_z Tia, &

'»i‘éﬁ; e A AR R SRR
47% *%&imf%iﬁgﬁéﬁ:fglwv 2o

}, g—v'\ Lo, ;1\_1 Fa B SR e iR B
e o B Ak seenT gr;“'“ﬁr’ » o
}%‘Hjmgg B TR E AT BT 0 BLER
iE'Jﬁ*v? AP - R4 £ (center of
pressure ; COP)# £ g8 & < (center of
gravity ; COG)#i" B 2 S{FRF it 2. = &
COP 2 COG #p Bl 2. = w 1> ¥ % 7# COP
% COG » # = iFAe? » A F fLhh = »
- ;T;(']“EL_ o

AT TR ] sl 4
%&,ﬁ'ﬁmlﬁ"ﬁé v o - Jf—[f"\:]"_“;‘ ;A
Fv']d']-ff" FATIES PR ESE

%rﬁi«ww+&§m#ﬂﬁ’“
pfuﬂg L#HRB T MR TRES T 2R
PR T R e ¥ b B R RRE L
el B B 5 ARAT I AR e g2 AR T 3 A e
Tl TEES AR (1)L
A i 4 (2) COP # # Bk iR (3) & I T
T 2RI RAEFAITR R FRY
WA Fd /r}%vkﬁﬁﬁt"%iﬁ%- T R tS o
ARAL i 4 2 A e e T e § e
Lo RIS T G AR AR v i)
S HARAT AR e T T e eni o g R R
AL FEFNLRE o e PN %%’%
v fﬁ? Bius n /%fﬁ'qj\é H’J"?ﬁ‘fﬁt
P AR T R T et d o i % ETR
f%ﬁﬁﬁi*%ﬁuifﬂ o

IRV g E=5/ - af‘fﬁinﬂ Ak

LR RN A B/ AR S R

51'17“)%—_‘—1-7 ;IP’“«;F A ﬁné%&»‘}% ﬁ,z&:‘ﬁ;
L. ’If—é%‘#’“ﬁfjmfg_—\‘ .

Mo @ e Bt s T~k o
ERR DRI &

Abstract

In this study , a micro accelerometer is
included in this functional balance training
control system.This system can capture both
the trajectory of 2-dimensional center of
pressure(COP) and center of gravity(COG)
in real time and 3-dimensional trajectory
with time variation for hemiplegia on the
force plate .These all can be represented in
the forms of graphical demonstrations.It is
proved that the direction between COP and
COG trajectory are similar

In this study ,some results have been
carried out in clinical test of normal persons
and hemiplegia .The control system’s
reproduction is fine across twice test from
ten normal .In addition, we separated Visual
Feedback group(Gr V) from Visual
Feedback+FES group(Gr V+FES) to
hemiplegia in the clinical experiment, and
aimed at hemiplegia’s (1)weight-transfer
capabilities (2)COP maximum displacement
and (3)affected side loading to make
objective assessment for improvement
condition after training. We find that Gr V
and Gr V+FES have been improved after
two weeks training. At the increase rate
comparison, the improvement of balance
control is more prominent in Gr V+FES than
Gr V. Otherwise, hemiplegia’s balance



control was improved stimulated by ~ FES
from questionary.

It was found that the back knee and
pusher syndrome are important indexes in
balance training . To overcome the
difficulties, we suggested to increase the
numbers of the corresponding feedback
signals to gather more physical status of the
patients. And using the controller developed
by our system, we can help the hemiplegia
to find other suitable balance modes.

Keywords:Accelerometer,Balance,

Rehabilitation, FES, Force plate
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Level Condition

Level 0 | Patient can't walk,or requires help of two or more people.

Patient requires firm continuous support from one p erson who helps
with carrying weight and with balance.

Levell

Level 2 Patient needs continuous or intermittent support of one person to

help with balance or coordination.

Level 3
& without p hysical contact.

Patient can walkind ep end ently on level ground, but requires help on

Level4 g
stairs. sluEes. or uneven surface.
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