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The Development of Diagnostic System Prototype for Elderly Postural Stability

System Engineering Practice Course, Group Work Project-Shibaura Institute of Technology, Japan

1.Background

J Locomotive syndrome
un.im e

Fig.1 Vicious circle of locon ity

2.Purpose

To establish a prototype
focomotive syndrome amangst seior citizen

3.System configuration

system to diagnose postural stabilty that relates to

Leader : Tomohiro Takahashi Sub-leader : Tomohiro
Group Member : Kouta Arakawa, Muh: d Nor i

Suzuki

Sho

disease or tive syndrome amongst the elder.

<Impact>
Mgped B8 . Decrement of individual Quality of Life (QOL)
» Increment of medical cost

patient fall into locomotive syndrome is crucial

6.Diagnostic Method: Frequency Characterization

< Experiment Resul

This system will provides a helpful quanttative data of elderly postural stability 2
as a reference for Physical-Therapist(PT) - Occupational-Therapist(OT) in
rehabiltation program or Doctor during diagnostic

< 1>

1. Conventional device(foroe piate) is expensive and no mobilty
2. Conventional diagnostic methods aren't accurate probe to diagnostic ability
for balance of the patient

<Measurement Device>
-Wil Balanoe Board (Nintendo. Japan)
= More cheaper device than existing |, _
equipment (Force Plate) frios

Tabe.1 Device comparison

{

Fig.3 System configuration

4.Labview Program and demonstration

<Data Acquisition>

+Dala measurement use LabVIEW
analysis (National Instrument. Japan)
«Display simple indication which is

frendly user

+Measured data is CoP coordination
data, CoP total path length - average

sway speed

-Based on CoP coordination. frequency
characteristic is analyse by MATLAB

5.Diagnostic Method: CoP Evaluation,

Previous study shows that postural balance can be evaluate based on Total
sway Length of CoP and Average sway Speed of CoP.

<Experiment protcol>

- Subject : 39 elderly persons(Age: %) o)
*Measurement device : Force plate (Kistier)
*Measured data : CoP coordination data

3% We_performed single-leg balance stance test
under eyes-open condition during 120(s]

12 persans could stance during 120[s].
27 persons couldn’ stance during 120]s]

<$Study of diagnostic method

spectrum regression line for

Unify trend ine
frequency analysis

7.A and

Due to low fertity rate that Japan face nowadays leads to ageing
saciety which also results a prediction on the increment of unstable

Thus Diagnostic and evaluation on early stage before the

fust
Fig. s Mean velocity oi Cop

>

+Those who able to stand longer (stable
person) have uniform trend of power

0-1[Hz)

Tre,thl.

5 Ty gt
Fig.7 Tragectory length of CoP

Vananmfy on 120[s) Ienglh of standing posture couldn't be evaluate
- Subjects variable didn't match with the previous study predicament

Previous study shows that frequency characteristic analysis based on frequency
band can distinguish between voluntary sway and involuntary sway

Trm 18]
Fig.8 Typical power spectrum of CoP

that postural stability can be evaluate trough
alibration experiment and verification test is needed

<
0.2-1[Hz]:Visble low-frequency sway

6-12Hz] High-frequency sway due to
¥ reflection (involuntary swav)

Fig.9 Lineal

7z,

W HEAREIRRAT E B A . 1L
ik COP GAFEEEOMEEY

2
= J E
Fig.2 Requisition traceability J L
COPD#HEIBERE[m]
p=y COP THHE .

BB 8 DR R ISRITIRR & —BU L .

[t9E E ORI E CHEERCSHS
o7, TORIRIERSERET
120[s IS fi T & = E OOfELCT
tozkies, COP O{ukES
CEREETHD, 2T, Zo
tr (REEETRICE, TR RREE)
[\~ 5 2k izov TR R S
T, MRiEEDE.

e > o R OISR E BT b

3780 — R 5 b LR —E OfE
@ 0-1[Hz] 0 BN B8 TR RHE
NEZERETT.

(voluntary sway)

[reseps—

er spectrum of
CoP in 0-1[Hz] frequency band

Fig.4 LabVIEW programming flows | | <Assessment>

Assessment a2
Throughout this project. we managed to
establish quanitative estimation system
proloype of blanco on idery via singe-

leg batance stance test

<Execution>
«Esablhment o prameter
over 300 subject

clinical use

Foea i 8.Improvement

Callbration experiment and verification test is needed
- Experimentation on cinical practics
- Diagnostic method evaluation on cinical practice

Fig.5 Experiment setup
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