.

AARRA APEe FFEA] #F AT

A

rlo

F - AAk- oEF o) AR - AGE” - AR

Fudstn osdst o getua, A stu’,
ARt oot o FuA”, A sua™

Quantitative analysis of body postural stability

E.J.Cha, K.A.Kim, T.S.Lee, KM.Lee', NNK.Kim™ and Y.H.Kim"™"
Dep. of Biomedical Engineering and Rehabilitation Medicine”,
Chungbuk National University Medical College
Dep. of Biomedical Engineering™ and Rehabilitation Medicine™”,
Cheonbuk National University Medical College

Abstract

Posturography stands for quantitative assessment
of body postural stability analysis. The present
study developed a balance plate system to monitor
patient’s center of pressure (COP) movement and to
analyze its stability. An equilateral triangular shaped
plate was made of duralumin and forces were
measured on the three vertices of the plate using
industrial load cells. Specially designed electronic
circuit picked up force signals fed into data
acquisition system to calculate the cartesian
coordinates of COP. COP calculation error was less
than 2%. The force signals enabled to compute
stability measures, which consisted of a variety of
clinical parameters related to postural stability.
Clinical experiments were carefully designed and
performed on 40 normal subjects. The results were
that 1) postural stability decreased with age and 2)
the best parameters were those of posture deviation
measures. A customized PC-based software package
was developed to apply the present technique with a
great convenience to monitoring and analyzing
postural stability in an accurate and quantitative
way.
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3. COP A& EA7Hg &g
AAARANTES FAEE FZFH2E Hrlstr] A3
A7+ BX(Time-domain analysis) 7182 #3@slg
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(1) Position deviations
AA 2N 7Y Bdsl el wet COP 4139 ol
Zo] AZA Aol JdAEHEZ COPAZY HoIHE
£ Yeidle WdsE o3 2ol Adstdd
- Mean deviation(MNDyy): {x(0)l, Iy, Ir(t)l
9 FHFA, (r(t)=VxA(t)+yXt) )

- RMS deviation(RMSDy,,): x(t), y(t), r(t)¢
EFHA.
- Maximum deviation(MAXDyxy.): Ix(0)], ly(t)l,
Ir(t)ie] FHd) ]
(2) Position turns
AA ZAA K RA] YROA ZALsle P AH
=] i"ﬁéoavl EQAAG wEd, 2HUHE MFEL
2 3o gFol= Uel(postural sway)E g @
t}. oly} COP7} #FHe—$, F& ATz Ao
A, deivt del §3ol=7Hsway) e AL
A GAEe} AMe ZHFHE wrgd T Aol
ool COP7} #AFHR¢-=2 WEe nfes AT
Wake 3 ¥ wiE 3 ohA] ek ulE uo] o
T AEE g3 Ho] A4s g
- No. of turns/sec(NOTRN,,): #F$(x) £& A
Fy) wgoz 1z Fo wEe e ¢
- Mean amplitude/turn(MNATx,): ¥ W 43k
€ v ¥ oA #9Ee ulE gizbxlel COP
olFATle HEA
- Maximum turn amplitude(MAXA,,): 8 W
WEe vE T gal WEe biE w7z
COP ol&AHY 9 FHuA
(3) Velocity
COPY HT olFE£T ol FHul&x HA 7‘?*1]‘\'_1‘51
I #AZE AL F Jong Ly go] olF
T BdEH= “H7HBV‘E dA, Aisd
- Average velocity(VAVG): COP8 H &%,
- Maximum velocity{VMAX): 9 ¢} —E—ﬁ—i‘—iﬂ
F o 2]
(4) Contour parameters

A 7E Bt EA COP7F 3 Aola &30
= WYt "Rz, wels COP A3 A3
(contour)e}] E gl WHo|] AR AolmE COP
#AHol H&E3 AUzt F£HA el A (Contour
area (AREA)E ©&d o] A4slyc. $A
COP(x,y) AZE ZFHAFA(COP(0)NZE I3
¥ 6 AVIELE dataE ALt 509 &
&% COPrB)HES MHdle ro HYxe
Ao HEANE F F M 5709 g2 o) R
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AAE RABY AT B.-0)F FaHn WHS
ANEte] 25 YASATHAREA). £3 COPS)

olFHAE A Y92 JeEirl ¢s) Cop
contour®?] AREASH TU3 WAL 7HAe ¥
AEE U3 ol A3t
- Equivalent radius(REQU)= v AREA/x

(5) Velocity turns
24 Az ety AHAHQ] WA ERGsAT
£ N37F BFE uPes PSS Mddd
Velocity turn®l]l #HE = oA $5E ALY
on gFAErt £EAZESE AL Adstne
& (2)9 #oh
- No. of turns/sec (VTRNy,)
- Mean amplitude/turn (VTMNy,)
- Maximum turn amplitude (VAMAX,)
- Velocity turn amplitude histogram
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MNDr3} S(FArea)?te]l A@#AE 2uth S7F A%
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H 1. Correlation Coefficient to Foot Area(P<0.05)

F2.Correlation Coefficient to Age (P<0.05)

2 d7dME

A A LA 2]

#&de

J*AZ Hrlo

Eves-Open Eyes-Close

MNDx -0.74783 -0.68501 s _

MNDy -0.63640 -0.73697 2=0.09617

MNDr -0.75481 ~0.81574 b=0.00196

RMSDx -0.75702 -0.85135 R It s
RMSDy -0.64875 ~0.74440 a ' P

RMSDr -0.69968 -(.78666 2 L

MAXDx -0.72202 ~0.84405 @ o1l :
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AREA 068670 0TI B1 COP 9% &3¢ Adlexts 2% ulgtolglenz
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