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Design of Acute Heart Failure Prevention System based on QRS Pattern of ECG in Wearable
Healthcare Environment
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ABSTRACT

This paper proposed a heart attack predictive monitoring system using QRS pattern of ECG for wearable healthcare. It detects abnormal heart pattern
with a ECG (X, Y) coordinate pattern DB on wearable monitoring smart watch. We showed the acute heart failure prevention system and method with a
proposed scheme. Especially, It proved the method which can do first aid in gold time through abnormal heart analysis with a digital ECG(X, Y) pattern
information when acute heart failure occurs.
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Fig. 2 ECG wave generated by electronic shock
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Fig. 1 Acute heart failure which makes heart beat
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Table 1. Abnormality detection based on ECG PQRST
data
P Q R S T Diagno
Amp. | Amp. | Amp. | Amp. | Amp. sis
0004 | 0001 | 0010 7(;00 0004 | Nomal
0.005 70300 0.009 701'100 0005 | Nomal
~0.00
0.001 | 0002 | 0004 | 7| 0006 | Nomal
0. ~0.01
0002 | 90| ogrs | OO | g | AbROT
5 2 mal
701'00 70;)0 0.007 706'500 0.003 | Nomal

1145



JKIECS, vol. 11, no. 11, 1141-1148, 2016

Fu Normal +%E 9]
glom  EQlel el &
99.09% H7HE SsA A

ol i stk

4
A o252 wel F
=
=
G

o
=}
-
=
>~
-
2
2
o
X

o,

N

oo 3o~ 4

i o o
2
(o3
K
)
)
-
o
i

ol &
N
)
o
z,
oZ
of
=
= 4
o>,
o
o,

T of )y

o

ol orlr & o

M

>

= 9

N =

rlo

it

=

2
ol
N
N
Y
o,
i
2
2
(o3
o
ot
i

>
oo
_>‘i
1o,
o>,
o3l
0
o
o
fu)
o
=
Ach
rE
o,
RN
o rir
r!I,

|l
ox
o>
o3
o
=
=
]
2
e
of
Ok,
W :
o
R
of
o,
e g
>,
[>
Joo oo %

o 4y 2 2 oy 1

H
HHARE AT, X, VI A= NS X-
#xe A AYgE Y-FEEA ECG PQRST (X,
Hoz 3= uAE ECG

=3
=
Aokl oy AzEE wolF

= o AHH
ASTAMEA FHS Wgomr o
o}

ofo ol

1146

LA 2
M e JhEguigtal oot v
Hael Al B A A o Qi

o] =2 2016W% v Fxgste] AYe
2 NTPY A Y& wo} Fad Oxd A%
ECG ZEE o] &3 /I AT A" A+
A
References
[1] M. Tawfik and K. Hany, "Human

identification using QT signal and QRS
complex of the ECG," Online ]. The Online
Journal ~ on  Electronics  and  Electrical
Engineering, vol. 3, no. 1, 2011, pp. 1-5.

[2] S. Saechia, ]J. Koseeyaporn, and P. Wardkein.
"Human identification system based ECG

signal," 2005 IEEE  Region 10  Corf,
Melbourne, Australia, Nov. 2005, pp. 1-4
[3] A. Jain, B. Ruud, and P. Sharath,

Biometrics: personal identification in networked
society. MA, USA: Springer Science &
Business Media, 2006.

[4] T. Shen, W. Tompkins, W. Tompkins, and
Y. Hu, "One-lead ECG for identity
verification. In Engineering in Medicine and
Biology" 24th Amnnual Conf. and the Annual
Fall Meeting of the Biomedical Engineering
Society EMBS/BMES Conf, Houston, USA,
Oct. 2002.

[5] S. Asrael, M. Irvine, A. Cheng, M.
Wiederhold, and B. Wiederhold, "ECG to
identify individuals," Pattern recognition, vol.
38, no. 1, 2005, pp. 133-142.

[6] G. Kim and J. Han, "Chronic Disease
Management using Smart Mobile Device," |. of
the Korea Institute of Electronic
Communication Sciences, vol. 12, no. 4, Apr.
2014, pp. 335-342.

[7] Y. Jeong, Y. Kim, and G. park, "An Efficient
m-Healthcare Service Model using RFID
Technique," ] of the Korea Institute of



gojef &

dzA o] oM ECG A7]HE QRSE o] &3 F4 4

ln].u] cq] PN -

(8]

9]

[10]

(11]

[12]

[13]

[14]

[15]

Electronic Communication Sciences, vol. 13, no.
11, 2015, pp. 149-156.

Y. Wang, F. Agrafioti, D. Hatzinakos, and
K. N. Plataniotis, "Analysis of human
electrocardiogram for biometric recognition,"
EURASIP ]. on Advances in Signal Processing,
vol. 2008, no. 19, 2008, pp. 1-11.

M. Tawfik, H. Selim, and T. Kamal,
"Human identification using time
normalized QT signal and the QRS complex

of the ECG," In Communication Systems
Networks —and  Digital ~ Signal ~ Processing
(CSNDSP), 2010 7th Int. Symp. on IEEE.

Northumbria University, Newcastle upon

Tyne, United Kingdom, July. 2010, pp.
755-759.

J. Partinez, R. Almeida, S. Olmos, A.
Rocha, and P. Laguna, "A wavelet-based

ECG delineator: evaluation on standard
databases," IEEE Trans. Biomedical
Engineering, vol. 51, no. 4, 2004, pp.
570-581.

R. Elabunde, Cardiovascular  physiology
concepts. PA, USA: Lippincott Williams &

Wilkins, 2011.

K. Nilataniotis, D. Hatzinakos, and J. Lee,
"ECG biometric recognition without fiducial
detection," In 2006 Biometrics Symp.: Special
Session on  Research at the  Biometric
Consortium  Conf., Baltimore, USA, Aug.
2006, pp. 1-6.

Y. Singh and P. Gupta, "ECG to individual
identification. In Biometrics: Theory,
Applications and  Systems,"  Biometrics
Theory, Applications and Systems 2008. 2nd
IEEE Int. Conf, Hyatt Regency Crystal City,
USA, Sept. 2008, pp. 1-8.

B. Vuksanovic and M. Alhamdi, "Analysis
of Human Electrocardiogram for Biometric
Recognition Using Analytic and AR
Modeling Extracted Parameters," Int. ]. of
Information and Electronics Engineering, vol.
4, no. 6, 2004, pp. 428-433.

S. Yoon and G. Kim, "Personal Biometric
Identification based on ECG Features," ]. of
the Institute of Electronic
Communication Sciences, vol. 15, no. 3, 2015,
pp. 521-526.

Korea

MR 274

0|F2H(Gil-Dong Hong)
2008 A oEtal 4z E o]y}

3} E4@Hh

o

/f 2010 FA sk oishal
7 ;7 il /7 St} 2YEHAAD
2012»& SAda A3l e SRR

5

2014~ Aol =%
i Aok

ISMS, Bl AXE, A=

1l

Z 9tAl(Dong-Sun Hong)
2010 kefiEtar ZASE]-EEtdt
e

20121 Towson Univ tH&Hl Comp
st} 24FEHD
7AE sk} by

uter Science

20149 ~dA) Ak skl
37

AR RS A3, T Bt

19871 ATt A
=4 b

19861d University of Maryland tls}
%) Computer Science Z (234
19893 University of Maryland & Computer Scien
ce &oé (_T'_ﬁ‘]-t:ﬂ—}\]-)

19919 ~3A) AN AFe] ey o

1991 ~&A) o] HAjolA

¥ FAJHof - AR KT PKI, Mobile Security, *HA|
AARAZ, wols. W Q1% H

Ao}

At

=

(Y=
RENIE)

oft &

1147








