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Abstract - We propose a new training system for the improvement of equilibrium sense using unstable platform. This system consists of
unstable platform, computer interface and various softwares. The unstable platform was a simple structure of elliptical-type which included tilt
sensor and wireless RF module. To evaluate the effect of balance training, we measured the parameters such as the moving time to the target
and duration to maintain cursor in the target of screen. Balance training was carried out for two weeks and we classified the subjects into
two groups by the training program. As a result, the moving time was reduced and duration time was lengthened through the repeating
training of equilibrium sense using training program of sine curve trace(SCT) and Block game. Especially, there was remarkable improvement
at direction which was too difficult for the subjects to balance their body. It was showed that this system had an effect on improving
equilibrium sense and might be applied to clinical use as an effective balance training system.
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Fig. 1. Training system for improvement of equilibrium sense
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Table 1. Division of the subjects by the training program

Training direction | Training program

Group 1 Left—-Right bloc;skcgéme
Group 2 Left—Right block game

J. Biomed. Eng. Res. : Vol. 25, No. 6, 2004



~
()}
[00]
9
ol
do
L2
oo
M
k
o
rk°l
°i°l

a9 82 £ FH ZAE ol&stq APASL A 4
< 5}3'_ A= “%014 49 1Y Xd -‘43‘?%1]71] 439

SR H AR, 20Rh, AERAE Al 2
A 129 4oz AAsdon AT Fde F 59,
Z3b Ul 208 o4 FAJES shddth st Bt
2 3879 Falo] FolAx, 2 Sel= HEAs}
1w zvle 498 AL FAL A

Fd mzagozt 54 Bgd @ Fae 998
8] A8 2% AYVOR olFlT SCT HE 77
AYE DA, Tl U BrhE B Z2ade
W gH5Eans wAst, 4 dPgd dE F4 545
w7] 98} SCT7} obd DCHIME AAetA. T2 AA
78 H7E s =@yl gelo]E(parameter)q]l COP o]&
A ZHmoving time)¥} COP A A H(duration time)g &
A3tH k. sampling rate2 50HzZ, 2% ¢ E dlolH
AeE usta, H@Ae] 30xol2E F HolHe
15007 o]t}. &R A 743} sampling rateo] U422, COP
o] AlZte] & COP #AARLE Ao A2 APA7}
COPE w27 HPAZZE A o2 oJFAA & T8 8

o eUEY FYL AAHADIT B 5 ok wA
COP o|§A7He #25%, COP FAALE

e ok

452 A
8 Aojeo] 94

aZ 8. 38 vy RS 2E
Fig. 8. Training figure of dynamic balance

An 2 03

o9 9t I 1 9PAHANSY FY H, F9 COP of
T A S R N

Bl g Ale] msis e 2 A AYAE PR
7] A% HPA == Wsolk o] A ¥

A orE 1d 5 AAAA DY v)50) gl 200 o

2 Fe3) %] - A25Y, A6F, 2004

BAS - P

r—{o

A 6olty. of 714 Beforex TH A&
oulgity AW, ¥W, AALE, FEHES @
A vwd) 2% o] @EHEHJY. 18 102 1§ 2
ZHB1)9] COP o|FAIE e :LEHEEH, IF
HE 717 Adozw HsIgch Ble A¥AE F
7 A% HPA 2= HEE oudnh ojze FA A
AArel COP o) FAIzte] ™ Wk disjy & &5
B¢l RO = SCT9 block game2 o] &3k ""%%
8 7}7to) 6&”% F YRS ¢ F AUTH X
7t oj#& Wkl s vEEAH) FHE 3}74]6’}‘?‘;, COPE
w231 YESA o] FAIH COP ojFAIgte] dHgEs &
 AAT a3 SCT ¥E 747 AYdE A A&t
3 2FF WE 77] AYeET FHIF 2F0AM B
COP 0]%/\11}01 “EEoeng SCTe ¥E 747 A
| B¥gA g4 zzaPoeexe] ans gF3 Ao
Aok ¥ 11 Ale] ¥ A3} ¥ COP #
el agzo|tt. HAAH ez RE WFgd of
S-AA|7to] AR AL B 4 ok AA 3029
A AIE F A R A e COP A7t oF 262717
: @A o7} oj# 9] COP FAAZke] 3t
Wel A & Aol HAG. ¥, Ig 129
Ueld Ble COP $A A7 1g=2 v &y Ay =
aole Holxl GkAIT, FAAIZEe] HojAle A g
A& F Ak o] T3 SCT HE 77 AYo] £
z2adozs aR8UdS J4FsAN, F A FE =
2L Y33 A7 COP FAAZE Ao o &a343
A& & F YT

2 OBefore BAlter

>
-~
T
-
o 1Ir
=2
2

dr o B dor ot

9, o mu &l ok rlr odt o

I‘S‘_ﬂ,

o2 N 8 N, 4 =0 i ok
(TJE

o
i
32,
K
T N

i

A
o
'
—Ho
.11}1'

K

Tim e(sec)

Lt. Rt Ant-Lt Ant.~ Pos.- Pos.-
Rt. Lt Rt.

Target position
a7 9. Dynamic circle E7loliM EX W COP olsAlZte]
Wat (OF 1_""A A
Fig. 9. Variation of COP moving time to the target for the
dynamic circle evaluation (groupi_subject A1)

6 - OBefore DAfter

OWMWHW

Ant.-Lt Ant, Rt POS - Pos -

rS

Time (sec)

N

Target position
3% 10. Dynamic circle "ItolfA EX L COP o|sA|Ztel
Hs (OF 2 "5 EX Bl
Fig. 10. Variation of COP moving time to the target for the
dynamic circle evaluation (group 2_subject B1)



o
ol
o
N
ofN

N,

oBefore DAfter

s B K 8

Time (sec)
=]

=T )

0 PR S VO PO N 1 PV IO A NP 0 A VP N 1 PO 5 0 PO O

Ant.  Pos. Lt Rt. Ant-t Ant- Pos.- Pos.-
Rt. Lt. Rt,

Target position
a3 11. Dynamic circle E7lollA Z& L COP |A|AIZHe
Hat (I8 1_T "R A1)
Fig. 11. Variation of COP duration time in the target for the
dynamic circle evaluation (group 1_subject Al)

30
28

o

326

w

B |

. |
. M |
0 i

Ant, Pos, Lt ft.  Ant.-Lt Ant.- Posz.- Pos.-
at Lt Rt

Target position
a2 12, Dynamic circle Z7MlA E& of COP X AZte
Hal (2§ 2_5 X BY)
Fig. 12. Variation of COP duration time in the target for the
dynamic circle evaluation {group2_subject B1)

2 =

2 QATdE BRRY AYL ol§F BILA
B AAE AFeel & AT FA gA) FAYS ue
sx Fdg Fal 78 ACHE PINL F Ak A2e
e Fd FAE AASHAY 2P0 olF o4l 3
Qe WMo B4 78 Fdo 13E 24 A,
A7 Eug o)gd FAL T EH Aol BE Az
3 EHoze) oA A FAHRT B, T AR
oite] Fd ZEIPL ASSE Aol ARAYLT &
AT ek B =Tl A FPad £ A
B2 FUe BI A94) AT UL FIND 5
i, AL TP FU4US 5FHA $9 FE 33
17 Fael 584 U 4+ deald sua

¢
o
do
o
=
il
Mo
Fet
i
o3l
©
=
iz

469

1kl

ta o2 s

MO

1. Woollacott M. H., Shumway-cook A. and Nashner L.
M., “Postural  responses and aging: Changes in the
contributions of somatosensory, visual and vestibular inputs
to balance control”, Behavioural Brain Research, Vol. 8§,
No. 2, pp. 286-287, 1983

2. Carrie A. Laughton, Mary Slavin, Kunal Katdare, Lee Nolan,
Johathan F. Bean, D. Casey Kerrigan, Edward Phillips, Lewis
A. Lipsitz and James J. Collins, “Aging, muscle activity and
balance control : physiologic changes associated with  balance
impairment”, Gait and Posture, Vol. 18, pp. 101-108, 2003

3. Era P. and Heikkien E, “Postural sway during standing and
unexpected disturbance of balance in random amples of men of
different ages", J. Gerontol, Vol. 40, pp. 287-295, 1985

4. Nashner L. M., Black F. O., Wall C, “Adaptation to
altered support and visual conditions during stance: patients
with vestibular deficits", J. Neuroscience, Vol. 2, pp.
546-544, 1982

5. Nashner L. M., “Analysis of movement control in
man using the movable platform", Motor control
mechani in health and disease. New York: Raven
Press, pp. 607-619, 1983

6. D.ACM. Commissaris, P.H.J.A. Nieuwenhuihzen, S.
Overeem, A. de Vos J.EJ. Duysens and B.R. Bleom, “Dynamic
posturography using a new movable multidirectional platform
driven by gravity", ]. Neuroscience Methods, Vol. 113, pp. 73-84,
2003

7. AEE, WA, PEE oIE 8 FHER AEEF] B
7, 3=e1zka 8] ], Vol. 7, No. 1, pp. 45 7 52, 1988

8. ZAE, A, AeF, AEY, A8Y, | AR, T gHE o/ 58
XAl E A o] 8 o] g gH Holol oy FR]g=2ke] Bl A,
el A &o) 8t %], A[19Y, Al4%, pp.782 ~ 792, 1995

9. Hamman R.G., Mekjavic 1, Mallinson Al, Longride NS,
“Training effects during repeated therapy sessions of blance training
using visual feedback", Arch. Phys. Med. Rehabil., Vol. 73, pp.
738-744, 1992

10. AZE, $E9, A, “FFEY vlo]= AJE g o]E] ] Jjut

7 4J-53F 7P, Trans. KIEE, Vol. 51. No 3. pp. 112 7 121, 2002

11 o)4%, £1e, 2T, HWILASAE AT AREAN2

2 N, A283 Ui o &WAF e stE) 3], A,
714-716, 2003

J. Biomed. Eng. Res. : Vol. 25, No. 6, 2004



