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Implementation of Wireless ECG Measurement System
Attaching in Chair for Ubiquitous Health Care Environment
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Abstract

In this study, ubiquitous health care system attaching in chair to monitor ECG for health care was
developed at the unconsciousness state. The system conveniently and simple measured ECG at
non-consciousness. We measured the contact impedance to skin-electrode of metal mesh electrodes of
the system. Contact impedance enable the electrode to use for ECG measurement. The results are that
the impedance of the metal mesh electrodes according to sizes is low when the size is 4 cm’ As the
result, when the size of the metal mesh electrode is 4 cm the electrode is fit for ECG measurement.
We can acquired by positing the arm on the metal mesh electrode. The ECG signal was detected
using a high-input-impedance bio-amplifier, and then passed filter circuitry. The measured signal
transmitted to a PC through the bluetooth wireless communication and monitored. Data of the
non-constrained ECG system attaching in chair is noise-data when comparing metal mesh electrode
with the Ag/Agcl electrode but the data is significant to monitor ECG for check the body state.

Key Words : Ubiquitous health care, Electrocardiogram (ECG), Metal mesh electrode,
High—-input-impedance bio—amplifier, Non-restrained biotelemetry
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Fig. 1. Block diagram of the system.
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Fig. 2. The metal mesh electrode.
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Fig. 3. Block diagram of electronic circuit for ECG measurement.
22 ¥z &% 9 =g 2 (Preamplifier and ol ¥ A/D HIEE HAAZ AF *léEéMW
filter) =3 AIZE 1,000 samples/secE MEZTY3 F
& FHdA FAHE AHE 3z AR 10bit2 ¥ stgen, 4 HHEs +25 V&
of wa} zo]Z HolX g th/f 1mVp-p AT v sttt AEe v F7]4 WA o2 3Zbyte Hex 3

ok3l AlFolt}, o] AZoE &5 AR AZE
o ooty A olefe 28 T A FTREF
oA A AT, FH FHY FHEFS B3
A, A8 dFoA #Aste diA ¥e S
5 B xolz AFEo fYdEth wEA FF719%
48y 59 A3 HgHPgol stk 5%
A A& AAE AZE AAZY EWAR2H
(field effect transistor, FET) Bl A& T
NNE AHgSt] FA3IATH
AAAZE TZ7] o =ABEE AHEEA
198 dYdAE 7R = AEZE7]) EAO
A3 FEMS " FUHE 60 Hz B AE
ZaRA AAFAGY. aEla welxEele
2287 98 03 Hz Z9EHIEHE ALE
3 35 Hz A5 HLEE o] &3t nF
=4 31745}@ AAE gy A4 FaF
0|99 xol=E AAFAL
B Ao o) A»E AME Nz FF
JE ?HEE 2% 39 YERRATL

\'IU

T
9&1‘4
e

oE

jzi.-i.?hrimlmm;

we

23 otd=z=a-c|X|e W EHAD converter)
ZAE oldaza AHE ANZE HAFHAAM B
7153 gdAdg Asz wdsly] 9steq A/D
2 FAIEY olgdEa AAE AZE o
Asz WEEr] st HE&EoZ ALE3T
vlo| A2 X2 A FHFR QEFH o] 27}
AVRE Al&slt. 2 dFdA AMES
AVRE otgdza-tix|d ¥3 (AD convertor)Z
Zeh4 wl=g (flash memory)7t WAEHS Az
Algo] Falo] 7hEste, dhhe] mlola R X 2 A A
M A/D ¥3 2 Algd FAlo] 7Hs3tth

2 Ao o3 FEE diold g5 Az="&
AXRE A/D AR} FH BARZ FAAT

2

L ¥ N B
oX rr um ot
dr

)

778

|

=& %29 19200 bps £=2 AEsA )
FHY AD WBRY N2y FHES
of vhehic,

=

i

UART .
BUS 10-bit ADCs

A

Atmega128L
CPU

ECG
Sensor
System

1C

4KB
RAM

1C

128KB
Program
Memory

O 4. 789 =49
Fig. 4. The implemented hardware converter.

A=)
=55,

24 do|g Fu
transmission)

2 dFx= AVROIA A/D ¥8d & &5
£ AzE WL HF713 $£5417] (Universal
Asynchronous Receiver/Transmitter, UART) X
EZ 53 BE2Ex nE AEd TEZ A4EH
i, o] EF5F2 EEoA PC dZd EFF2

=3

M &(Wireless  data

2EY FAH AEHE I PCAMNE EFF2 B
7 AlEE FA& B3 dolHE dF deth
AEE PCS 483 AHTo =8 H3 EF

F2 BAE4 BRES o)&3td FASAG £ o
TFol H&3 EFFE2 2E(Promi-SD101, °]YE
+(F), Korea)& °| &3l

25 dlojg = E2(Data monitoring)

AAE 25 ZH AzdoA ASd AAdx T



< %3 PCE A9 Asd
EHoldHn AR "ot B AT ALE
35 2ZEJSE LabView 7.1& o] &3}
o ZaH P WA A2d ETEQ dFE
AL 1 /O ¥y AR, dHolgH HIPE A
2, AzAE, f2Ed o] (display)F2 FAH]
AT 27 HAEEEE 19200 bpsE AAH 9
oy | 128000 bps7tA 7hsstth AAl FdE
Z2a3E& a9 59 4z e

a8 5. PC TR0 2 TET A Hd B
27 4 AA.

Fig. 5. File loading and reviewing parts
implemented by PC program.

3. &8 dxn

3.1 2548 M39 45 It

TEYY ASe HAE AFez AL Tte
o - Fol i3 Bde BrHEy] fske gi-Ad
I AF d9d2g 3ASASL. 27 1 e, 4
cm’e] B4%7 48 U3g /9L A3 o
F-A5 HqE dudzg vue a9 63 e
PP oz FstAch

=]

AFE-AF HAEF JdYd2E -9 FZ7] (lock
in amplifier, SR830, Stanford Research Systems,
US.A)e AH&3te] SA3AH ol & Y3ty 7|&
A% 05 VE A7Fsteo 0.1~100 Hzo F34 W
ol e 28 AFE PN TaAG HIL
EFAA FEY I (ead Dol wa} Fao] 32s

A7 A A g8h38] =8, #2198 A8E, 2008 8Y

‘ :
Electrode

0.1~ 100 Hz

g6 HR-AF AE 9v9x 23 P,

Fig. 6. The measurement method of the contact
impedance between skin and metal
mesh electrode.
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Table 1. The comparison of measured contact
impedance between skin-electrode of
metal mesh and Ag/AgCl electrode.

Impedance(kS2)
Fre(qll{f)ncy 1 cm® 4 cm?

Metal Mesh Metal Mesh A&/A€C1
0.1 17,593.24 7,217.09  13,100.44
0.2 19,888.62 4,034.86 8,469.14
0.5 26,068.82 2,561.21 6,021.67
I 19,561.82 2,142.24 4,784.68
5 8,188.66 985.10 1,856.65
10 6,242.19 815.66 1,267.42
15 4,844.96 657.23 893.01
20 4,012.19 552.60 701.09
25 3,497.48 496.48 632.03
30 2,686.72 476.48 525.28
35 3,310.82 471.62 554.36
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Fig. 8. The measured ECG signal by 4 cm’
metal mesh and Ag/AgCl electrode.
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Fig. 9. A photography of ECG eletrode attached
on a sofa.
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