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Abstract: In this paper, we introduce an electrocardiogram (ECG) system designed to solve problems caused by

wetgels and motion artifacts in measuring active movement. The system is called a dry-contact ECG and was

designed by considering impedance matching between skin and electrode as well as the frictional electricity between

electrode and clothes. In order to create the system, we measured impedance on the skin-electrode interface, and the

result was applied to the electronic circuit scheme. Moreover, we added an electrode on the back of the

measurement electrode to make a flow path to ground the electrical noise. The final ECG circuit and novel

electrode were used to detect real human cardiac signals from a subject who was tested while standing still and

walking. The signals obtained from the two activities were nicely shaped, without any motion artifact noise. We

took electrode size into account in this study because the impedance depended on the area of the electrode. An

electrode of 50 mm diameter showed the best curve for the ECG signal without any electrical noise.
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Fig. 1. Block diagram of ECG circuit.
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Fig. 4. Proposed buffer circuit for impedance matching.
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Fig. 5. Structures of proposed electrode.
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Table 1.
according to electrode sizes.

Impedance measurements of skin-electrode interface

Diameter [mm] 10 40 50 60 70
Impedance [k&] 260 56 33 28 24
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Fig. 6. (a) ECG measurement system, (b) 35 bpm ECG signal, and
(c) 130 bpm ECG signal generated by ECG simulator.
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Fig. 8. ECG signals of (a) Fig. 5(a) electrode, (b) Fig. 5(b)
electrode, and (c¢) Fig. 5(c) electrode.
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Fig. 9. ECG signals of real human according to different electrode
diameters. (a) 10, (b) 40, (c) 50, (d) 60, and (e) 70 mm.

o o] M AHE A

uju

o
[=

o

2 At
3.3 3| 7|0 ME ME S

3719k ol T dmEA FFo| ot A
Azo] ®ists F45H7] Yst] # 1014 Al
g =27](10, 40, 50, 60, 70 mm)9] A=+g AAL,
b S22 o8l AAollA s YIS
o
=(X& 40, 50 60 mm)e AAt2] A7|et 7+
PN = e Dol A5 &UstAtt. shA|T
& 10 mm 3719 7838 5 kH24 ZabpoflA] 260 k&2
=2 YOEAR
AR ole é‘*gli—l H%C““O“JJH* W
MEAARZ sidd Aeg oiddn. A=9 2717F 71

_lE

ﬂJ

2 A% 70 mme] A FA F UHE Ast A
Yot v ARz F 481 Aar A3
717k ARl wet muet A3o] WAY A 9
s gol wastdth 2 A3 A7l e AdE

Ao Id 99 st



A7 VAR & ste]=wAl, A30d Aoz pp. 366-371, 2017'd 69E: FFY & 371

s 7

= ==oiAe TR A5 Atojo] A=Y ANE

AMESIA] i mRWAY) JhsdS FO|RAL dry-
contact WAlo] cjoFgt px 9 Azl I MA,

AR 3 A
HE Aase
2 wgsed

~ Qe A}

2
ol
-
38,

t}. dry-contact Al
Juied

=
for

dT gy
S~
>
o)
1o
[

==
i

ol
ok
N
10

ol
=
=2

Z o
o ap
o

rlo
P o
ol
i=)
un)
[> M

nx
)
el
o,
f
—
=
e}
)
oz

g

R
o

e it
O
32

40 o

)

>0

N

R

ro

)

1o

g b 2 00 8 8 8 oy oah 19 o oY o P

fol
N
1
%)
)
lo
QE
ro
b4
o}

Yo
o
-
EN
1o
o,
> &
ot i)
[ >
il
N

O mx 2 fr o |~

ﬂ
b

1 16 1o
)

lu o
fr

_401-[_1 ol'ﬂ
%

J4

i
_O'L
2
2
£ 4
bt o
)
B
rflu glo

ol chate] A
3} o] folo] opas]Fleiel

o
4%

U
(]
g
i)
N
r)l
)
tlo
fol
S o &
i)

30, o
x2
5}
o©

2 ol
(R Y

MgsiA 27 Hglout AlE 70 mmo)
ofo] AR TAZ As) Fgol WISkt

o Wy Abolo] Al RS &L

o rr 2 &
£ fo
4z 4n

o2
o
)

=]
AL Al
BA w

ol

N oo
Y
rr
o
i)
o
1]
ol®
o
2
offt
2
o

a
F non-contact ¥}Al9] Xz =X

-

Q
-+
=2
2

N
==
LT
rek
(@}
=
5
Q
@]
=]
=1
Q
Q
Q
o ©

go > ok
19 for Q. o
08, £ r

o

o2
mo ki ¥
il
m
ol

zZAe| 2

o] == 2016d= AFR(uAHFEeE)Y Mo
2 QrmdAAEY] AldS wot aeid AFAIdA

201219 AF AL CHNo. 2016910773).

REFERENCES

[1] H. J. Park, Ph. D. Implementation of Wireless Portable ECG
Monitoring System, p. 4, Chosun University,
(2010).

[2] D. C. Lee, S. K. Choi, G. J. Lee, Y. B. Jeon, and W. S.
Yu, Korean Circ. J., 21, 646 (1991). [DOI: http://dx.doi.org/
10.4070/kcj.1991.21.3.646]

[3] D. N. Mathias, S. 1. Kim, J. S. Park, and Y. H. Joung,

Elec. Electron. Mater., 16, 16 (2015). [DOI:
https://doi.org/10.4313/TEEM.2015.16.1.16]

[4] J. Pan and W. J. Tompkins,
Biomedical Engineering, 3, 230 (1985). [DOI: http://dx.doi.
org/10.1109/TBME.1985.325532]

[5] S. Y. Kang, K. S. Bang, J. P. Choi, J. K. Kim, and W. Heo,
Journal of Myongji Institute of Industrial Technology, 22,
111 (2003).

[6] A. A. Uvarov, I. A. Lezhnina, K. V. Overchuk, A. S.
Starchak, S. D. Akhmedov, and 1. A. Larioshina, J. Phys.
Conf. Ser., 671, 1 (2016). [DOI: https://doi.org/10.1088/
1742-6596/671/1/012032]

[7] D. N. Mathias, S. 1. Kim, J. S. Park, Y. H. Joung, and
W. S. Choi, Trans. Elec. Electron. Mater., 16, 42 (2015).
[DOI: https://doi.org/10.4313/TEEM.2015.16.1.42]

Gwangju

Trans.

IEEE Transactions on





