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Feature Extraction of ECG Signal for Heart Diseases Diagnoses
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Abstract - ECG limb lead II signal widely used to diagnosis heart diseases and it is essential to detect ECG events
{onsets, offsets and peaks of the QRS complex, P wave and T wave) and extract them from ECG signal for heart
diseases diagnoses. However, it is very difficult to develop standardized feature extraction formulas since ECG signals

are varying on patients and disease types.

In this paper, simple feature extraction method from normal and abnormal

types of ECG signals is proposed. As a signal features, heart rate, PR interval, QRS interval, QT interval, interval
between S wave and baseline, and T wave types are extracted. To show the validity of proposed method, Right Bundle
Branch Block (RBBB), Left Bundle Branch Block (LBBR), Sinus Bradycardia, and Sinus Tachycardia data from MIT-BIH
arrhythmia database are used for feature extraction and the extraction results showed higher extraction capability

compare to conventional formula based extraction method.

Key Words : ECG signal, heart diseases, feature extraction, detection, classification
L AME BoAE GAEA "Hoh & gadeRn o AMEdd €
A o B @ol Yrkd A vty #YE £
AAEE ARl =& si5e A Arzia gyg LT wEA AFAge) JTE Aty ECGA R 5AFS
AE sty wekd Aotk el AvH gy & HAY B
Ae ZA A% 283, 44 2983 A4 AR ’\1 712 Y Y :
. Yy FGR-ST
A, oleld 4 @rle agld vekd wie el P, QRS, ‘ ;
Todsn g€ F A o] Yeim Wl oy - &
< EF FHE FFolol A% A71H g4l Aolegn
4 vk BE AR oWAE sebsi] fEMe o
3 2ol 7 Byt FAHE A, 7 B 7?21, % 5
of AE HE F9 5ol Y P £=Ag FAs
ook @tk &Y AHE FHL @A AP dE M
HAXE bl Aol Edsith webA Y AAE 99
dA FoE £ de AN FYF HY FYE TR
A BHE FEsord ool AUrk ofyF EAHE do
Wrl M ¢4 P, QRS B Tok zhzbe] A3k, £4 9 .
A g Frolfokst ARE vlgog zt o 2] 7+4 =
j} o7t Trl\H S iﬂ]mji 3}} ﬁf gf% }ojo?\; _/;;j mate] ek el vl ® kB S WHoRE
v} 7t7re]l BEAAHEBLS AdolE S uigton EAA ECG &9 ¥e4e 4% o8t F8HA F4E #
B B Qe A% WA Qo GAA olaw SAFe o) FRT S and Chansl MW Pan and
AAueel 54 deod A% dgol 94 sbsyel an Lompking W %OI;RL@[ZI. 5 Wavelet ¥ -8 o] £ 4
ECG #89) EAL &3t wio] U3 ¥ =&dAE
249 448 dar &= 18 BAAA PEel £F
Azt 2 _ A A BAFEPEE AL F D5 B8F baselined) L34
©OPEANCVREAR PRGNS LEH He lEon At A S4FE UL ANTDH
o BEGR PR SRS TR
wex E @ OB 7bER RS HIMBEET IS DN - IH 0 Jl=e| ANE EX x5 uby
1Ee) g PHE F ECG HEe Al B4E o8



ste] 84 FAL FEs FEY dEHL $EY “So
and Chan” ¥¥e] aUth At whye H5HNE $8o 3
oA o] Wyn £2FHE vueFen 1 pAHY B
He g3 v “So and Chan” QRS detection Y&
ECG #¥e 71879 71€7]9 dA%E wlasle QRS
complex®] AlAAE Feth AH A7 ndlM 9 ECGAIEY
7187 & 4 (D 93 der

slope(n)=-2X(n-2)-X(n-1)+X(n+1) I
+2X(n+2)
EE 71€7]9 dARS A (2] A3 =

SlOPew€3h=!—]ﬁf§‘w * mazi (2)

F M A4#d ECG WelH = slope(n) > slopemn® T
% o QRS complex®] AZA-E Fol & £ glv} 7|4
W threshpmn = 2481608 AAY + A QRS
complex®] A#AE 2L Fo Hdig(maxi)& Rt A
22 ZFEFTh A71AM maxi®] % A (3), @l 8 A
Hr}

magi = Bihue AT | )

Jilteriom
firstwa= =height of Rpoint — height of QRSonset 4

o] 2 A~y e WS HE3 st e 9EE
ot A filterman & 24816282 AHE & Aok 27)
maxigt e ECG #HdelA HZx 250719 dloly HE FoA
ke Hdgho| ot

P
o

3. &

n
i

3.1 REe HEFE

AREE 4% & W &88 vvltk P, QRS ¥ Ts7}
3 A pEAY Fridgog nid Ay d4549
9HE g Aok weld of FrE 49 49 3y 7R
& 4 Sk A ECGHE S A= diHed 06~1x4A)
°}¢] RR interval& ZtEth A4 ECGY A$E R #9 A
Fe &9 ECG oA 713 & AdXE Zev e
Al 08xE 7|2 Hdgd HIste ghg Felhd o
o] R w9 A sigsct FAN9 49 RR intervalel
12 o] Hi= F$ol #3drh 082F F712 R 79 AH
& A HY AW AL F3I F3) R R F
Fol A71A Ho ZXE RAE FE 457 A o) @
& baselined 71Eo2 AT o Y e FHE39
29 Rupel A7)7t o] &8 & WA XdW RIA=Z 9A
A e

1

o Ao

o

32 Qu 2 suel £%
Qubsh Sshe 247 Retel 9ET 2 2% A B
Qs Satel A%E Aol okdz Pa Fae A

wata &% Rie AME 71F22 Qoo AP SHe
APL R Ho FHNA 9% s8N 713 AL 2
717 ¥ AL geow drh Q9 ARFL AL QU
FAL J1FoE 9EM A §OE baselined TE A
Aggct a2 SHe BHLE F3F SHe FHE UEL
2 92&dA RN AAZ baseline® b Aol siF et
Az wet Qs SH7 e ASE dud of Fydde
R e Ao 3589 RAJL baseline®d e F
S 7Ztzk QRS complexd] A&t 2 Edeog F&3W gk
Quteh STHE Folulw Qute) AlAFHRE Sze] EH7A 9
AgE& 78 F AR °lRe] QRS duration® Gt At
Ko & QRS durationo] 0.12% o]Ateld nARo= $7+i
©@(Right Bundle Branch Block, RBBB)°lY} #z}aleh(Left
Bundle Branch Block, LBBB)o| &3 &t}

33 Ph ¥ Tule £=

P#s} THE 212} QRS complexe] Z3 2 EF o 93
gk P Adol H2 g3t FHoH, QRS complex?
AR e AZA Htgrel 7 & A 2ow Pae] F
Fo| gtk P Ags 3L zt oo AHY 9F
7 9 8% A baseline?} whii= ol FFch ToHe] H 4
A49¥Le FFo] 92 F3= JFMolv LBBBY A+
= AAo] ot st TAH) YHE Hdch WA TH
o] AHE QRS complex? BHE 7|Fo2 EFRIA
AT HAZE T8 F o] F baseline®s X7t 2 gol
AA It o1RA F329 HAE TR 4 9F
3} 9 BZo|X baseline® Tt F HE Fop TR A3
49 2L AL 4 A s THE oy, 219 3
of Jehd Hie} 7ol Pte) AAH el A QRS complexg] Al
FA7=9 AZ PR intervald T8 F UxL, QRS
complex8 AlAHogRy Toe EAZAAY A=z QT
intervalzt-® 7% 4 Aok PR interval®] A4 ¥9E 012~
0203012, QT interval®] AAH A= 0.35~0.45% 0|},

rorr

R-R interval

>

P-R segment

; : |
e -Tinteral |
P-R interval ! >

18 2 ECGAEL F2 intervaléts
4. AEZT

A P ¥ EZEA H/E A MIT-BIHY
arrhythmia dlo|EiWle] 29 A4 ECGHY ¢ #73d,
Zabet, Baid @ Ao o) skx] Agke] i 100714
olglo] thsled EAZFZL A&sgn “So and Chan"$] ¥
W3 23 v wstgrl 100709 dHely F $ZAdFA
Rolx 20/19 AlZFe] W3 “So and Chan"®} 4

gz

L
=
[

h

326



slope(n) > slopemen & W& >
complex®} A|AHE o} & $ I
Aok B Aehs g e 100709 diolElo] iy BE
ERAFE] Jt53tgr. 29 38 MIT-DB 1019 dlol8 (A
"é}jﬁ"*)“ "So and Chan” ¥ ¥ =8dA AN 9y
olg8e FEE AHE o Z 5449 (P, QRS,
T—? A, 2l 298 u]r,r_ aYelt}, “So and Chan”
o Wyoy T & Fow EASET AUAT Ly
o3 F&d AL lﬂE.'fr‘. ﬁ'\)ﬂi’\iﬂ}. Fo kA wpg el A
29 B8 WE 4 389 14L& 929 dHow A
SR, 2ute o 7HF e olFe MMoz FASAC
ez RAE 3Fe dErte gEEHe 28 7120

i
53
ks

oltt. &, Moz vekd 47 91X B arpr dAdge
YE2 BYFERUN AV L BAE £ Aok
1.063
R * ey
A 50 and Chan
0.173 1‘
i
1
0.484 . 2 ‘
0.195 P l
~0.095
A
N -
-0.384 -
- - L S 2
~0.674
0.656 0.820 0.984 1,148 1.313 1.477

Time

29 3 AR Y 0P E4FF

wREEA R 1% 4% MIT-DB 2149 dolH (3t &

“So and Chan"e] Wy# £ =& AA PHE& ol &3t
od FEE 4 53PS 7 e 1A, BEe) HE AED
A% AP G
2365
* Ao gy
A $Soand C
1.806
1,246
0.688 !
\ T
0.127 3 : 1
w":* 5 -
~0.433 S ;
-0.992 —— —
0.605 0.788 0.966 Timg 1.147 1.327 1.50
1 4 #A2bxbeke] i BAEE wlR
¥ 12 Ré)é; 2 H8E 2 giE HI’é"J )cli"“ e
AELES ﬁ}%gi T 7HA PO FET BAUY &

'ljé
ARRE vebdoh gel vehd wieh 2o ﬂlﬁl"c}‘ﬂ—f’: 34

B89 T-durationell gk 718 Wy ojv
A7t Fow e EFEC dare

Bt 3 A PYE P-durationd] 3o} 71&9 W o
8] W 5@ 2ARE 2P

p
C 10031 10066]0.101 |-0.004] 0.097 10359 {0361 0.101 {-0.005] 0.093
duration
RS .
) 0.054 100240062 0.016 | 0078 1 0.074 { G2 | 0.109 | 0.027 | 0.136
duration
T
. 1003510152(03671 -0.381 0,187 | 0.285 |-00R| 0.226 [-0.033} 0.J93
duration

=

ol
_% o rir

o

=

oz

interval, QT interval ¥ T2

E 15 M 5% 4 3274 2 23 (29 sec)

o I
)

o
=

oy
& >,
o, o
hat
X
of
1

Aad gl 4 23
QRS interval, PR
] #% EHES FF

8

—
£
N
RN
B,

w%gz ﬂﬁ

olg

stgoh. MIT-BIHS] dlol & 1 91 arrhythmla Ho)E & n}

F,Lo& 7 10
Helg wigon et 3“4'@» HEg
e AN AT &G
%ok
kol glo] Agkg e FFE 7| &

| gn 53FE ARE vimaY, Ame)
71Ee] el we
&o] 7te¥e B

B A]Z}Z‘g}_o]
92 A2

523
olg Ealad ARE NEE 7ploE

B o o8 3
[1] Alias Bin Ramli and Putri Aidawati Ahmad,
"Correlation analysis for abnormal ECG signal

2

{3

]

[t

features extraction”, Proc. of IEEE 4th National Conf.
on Telecom. Technology , Shah Alam Malaysia, pp.
232-237, 2003

K. FTan, K. L. Chan and K.Choi, "Detection of the
QRS and T  wave
electrocardiogram”, of IEEE Advances
Medical Signal and Information Processing, Septerber
pp. 41-47, 2000

Ming-Yao Yang, Wei~Chin Hu and Liang-Yu Shyu
JECG  events  detection  and  classification  using
wavelet and neural networks”, Proc. of the 19th IEEE
Int1 Conf. on Engineering in Medicine and Bioclogy,
Oct. 30 - Nov. 2, Chicago, IL. USA, pp. 285-292,
1997

complex, P wave in

Proc. in



