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Step Counts and Posture Monitoring System using Insole
Type Textile Capacitive Pressure Sensor for Smart Gait
Analysis
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Abstract

We have developed a textile capacitive pressure sensor for smart gait analysis. The proposed

system can convert sensor signal into step counts and pressure levels by different posture. To

evaluate the performance of insole type textile capacitive sensor,

we measured capacitance change

by increment of weights from 10 kg to 100 kg with 10 kg increment using Ml class rectangular
weights (four 20kg weights and two 10 kg weights) which have * 10% tolerance. The result showed

non-linearity ~ characteristic

of a general capacitive pressure Sensor.

The test was performed

according to a test protocol for four different postures (sitting, standing, standing on a left leg and
standing on a right leg) and different walking speeds (I km/h and 4 km/h). Five healthy male

subjects were participated in each test.
pressure  distribution according

recognition rate (average 93.06

As we expected, the pressure

level was changed by

to posture. Also, developed textile pressure sensor showed higher
%) than commercial pedometer at all walking speed. Therefore, the

proposed step counts and posture monitoring system using conductive textile capacitive pressure

sensor proved to be a reliable and useful tool for monitoring gait parameters.

» Keywords @ Gait,  Step
Sensor

Count,  Posture,

HZ 747 #EE BARRE AA ofviMy Haja A
S48t ZUE ] 9138 ofe 74| ulso] A

HI1-415131 Qlom, AvtEEe] S35} o ZrfEe] Wi
® AAMGPS, 7=AM, e )52 883 o5
old et QY] B < EE B AR v
o AREES BUEY & 5 A HAAGT] B &
MEEG f-FoR dFdske AAdE 54 717EE Bl
N FAolth

B o] YL T 7P RIFsH| ol FoAl= 7
Zoln] SAARI F-Folthg]. olzig Baol the 24
ato] i1 EEEH, A%, X 52 ByEdsta Igd
F = A B A2ES] o] FdetA ol FeAlaL YTk

RYo IRE] & & 4 U= 7P 71ZRFH ol st 5}
grlHe 2s o, Ao S48 sl g8l HAS)
= 771e wERAeIY BRAE olgste Qe AE
olgAY 12l t] Yoyt A= £RFS FHY 4 itk

Conductive — Textle, Textle  Capacitive  Pressure
A, WA 3 A 5 % EAUE AR b
= o] 71A @AKol e, Ad) AFE9le oJsii =
U Swoile B¢ 5 FE0) At gol WolA|T, v
A FE9A A e AE] Aot gepE B B
ol3L g

Hajol tid A2 BHE A% Ade F2 AWM

23 o Zo| B S8

Ao AT ulst 2ol BB et A
2 Alofe] EAT ek olelF BAEL MRS 49
gal7] Slate] A ANE ol§e na B v ge
7L IGITHII0-13] olel e FRels THEAN,
Aol AN, GPSAA, BAIA, AN Sol Bo] Bg5o]
A5 glom, H2elw ekt ANE Aesiel 28 5 24
2 3 B4 Sl AR Solua Jt1415),

olefa Tkt A F MRS o83l AANEE



2% Wele] 4718 AR

k=4

€ ol8F By 35 HE 3 AA BUEY A2E 109

58 295 Shh M Aot AME B RHHA @
3, 2Eg e Aueln BIAe] ABATIE Lot 4
shu sl 348 4 e A0 ek °)
O 4 W) WA ARE o185l BF, Wi, 44

S ZAslw TUEHE] Y3t drEo] et

wj=o]  HHH| EZ A (Vivometrics) A€
(LifeShirt)8l= Biosignal Monitoring  Garment=
3l 35 EEE AT S+

Garmentell Wgate] Auks

oLz
ks

A AT P Al

h =g uEm fuls
L= ) ilg‘xl‘/l\‘y X]'k”, :5_3—5_,_,_0 I
Z4a, WEe) 29718 ol8ale] U} AaTs)E

AAAPBE LifeShirt Recorderel] #

o oft wu

[}

r
O
e

2 AFeres Aty 7Pg 71 7]%A<
SHOZHE A F e Ae £ L B £48 9
B 2~(capacitance)?] 71% U]
Age AXE AFst] B Al §HE o WslE S48}
PNSE AE st9or, A5 RIYNSZHE W 34

ol
-

> b

B =R AL R E B =3 A|l2Ele] HA9)
43 el sl 71gsil, e 29
ANt om, IVEelA 28 geth

1. MAf E =
Ao18ey AR R AR Qe oRseol

we} capacitancegto] HEElE 7bA ASiAIEY B3¢
S 7S Fof AFslgen, oo #AAH sleiAE
e A o] xFAL de F HI AlolY AP, A
o] WA ke T 7 Al A= A7) A, 0 € %
HAtele] F719] frgolck

> r

o rr

_ A
c=kXey X d (1

Electro Conductive Fabric,
W290PCN, Ajin-electron

100% Polyester Woven Fusible Interlining

T2 1. FEAMS QRIMA T
Fig. 1. Fabrication of Textile Capacitive Pressure Sensor

deg7kell AREE R AN 9] Al ™1 o] A
3 AFW-200-PCN, oFdl GHEER, R4L tighd=)2A
% HIAEAY ARERAT) ) Fog P AFsIH
o A4 A 20 Sol AR B 93s s, A
5 A Al AR vIREA AR 170 53 cover 9
< she 20 S MiARA ARE ol 718 AR
AXME Aztsetsi.

2% Fele] AM AFE 49 EA 276em 538k 2%
Afolzo B0l Qi X ARt At o] AsAE 9] F=
o] QL o= AxA A 2N S F S9S Eelsla i
A7) 93 HIAEA AR So= ofFolRl 2R e e AlM
S ARl ARt 23Ee] oFY AMe 2ok A

= 7o
AlZ=Hle] AL TR3T o) oF 4l
75k AAME, AXERE Wl
A2 S AR E HileldTE 54 J=27 &
32eA U2 AsE 453 5 e vofE 55 18
g5

ol Z5E BT E BAehe AaxE] F2 A
AT IR ReE TLOU HE ol&sle] Azjr e
Helo] wE AFHIE AgHsE wdslF= Auto
Balancing Bridge3|23{16], wHAEE AFAlsE vl

A|¢EI __rLA-I
%

(SIS U o T -4

o

F+ High Impedance precision Rectifier[17], &
I AR Az #1339 4Rs AA F+= 2nd

Butterworth Low Pass FilterS A3l 7sjAex
3o ulg} DEie AY FHE vlolE E5%R21 Biopacile
MPISOEET AcgKnowledge 381 AIZEdo] REES
Labtop FAFEHE AMEslo] dolelE A7 EUHY sl

A3k



110 Journal of The Korea Society of Computer and Information August 2012

3, Al&ldt

. =20 o

i

B AFE ATE A R 27 A2He] B 9

3te] 2541614 36MIATe]<]
7} 270 mmellA 275 mmSl 595

AT AP F A Aol =
Agstel A me

wolqe) gl wslels SAsgon], S48 o) Wske

A AN, A Al

2 e A, L28E MSlE A 5714 33t

I gogls A, M A, 9

vl rehdste 24ast HaNe) A5 PEE e
A% 1 km 9 A% 4 kme] SEolA] 217} 38 5ok 2=

9 9ol ZomA naEE 2459,

T2l 2 MEE

RS EER =

Fig. 2. Fabricated Sensor and Measurement Circuit
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