N\YFZANYIANYIANTVI ANV I ANTY I ANY S AN

Z Qﬂ%ﬂ&ﬂ\ﬂ“ﬂ%ﬂ“ /
NYZANYZANYZANYZANYZANYZANTZ4N
ZAN\YZANYZANVZANVZANYZANYZ4\Y7
NYZANYZANYZANYZANYZANYZANTZAN

JANVIANVIANVIANVIANVIANVIANYS

b Sledbsl (65609585 ousiinly

\ 9_@ .
oy b pele  LoST OMasy oKl



oo S35 5 Lol &y i
bl ple Jyol 5 Lol
gLt uus)d o solas o] S yg0 ul.Ca.@yo

(S)LM)JM 9 SHpe Lgl.@JYAL»‘ (:L?;S‘ o Qli%i;.}b 63[3‘93 w9_cu



Ao/ — dodin

FoalS Lol slacusgaze g o SUlgs computation theory (clawlxe) b, o, las
l_mo)lfoj}
computability (s pddwle) s pds b,

complexity Sozws



Ao/ — dodin

FealS Lol slacusgaze g o Sllss :computation theory (Glowlre) b, i

Ay (2l sleae e S
FA o7 oplin o S0 *
o il
lopr e *
Jilecis b -
e Sl Jine (sl jgiws g glasiy o509
EFuas puge "
o 2o *
oby slen
Sy oedle
computability (s pdaculw) s pds b, *

complexity Souzes *



Ao/ — dodin

FealS Lol slacusgaze g o Sllss :computation theory (Glowlre) b, i
LCbo)LT&? -
computability (s pdaule) s pds 2Ll

L1, sl s (ans 45 0508 A g iy oS35 ¢ Jo5S *

complexity So *



Ao/ — dodin

FealS Lol slacusgaze g o Sllss :computation theory (Glowlre) b, i
cho)lfo? "
computability (s pddaule) s pds 2Ll
complexity Sow ®
A8 oo plol |y Bl S0 5 conn |y Pl pan 50z 4z
lowslo sad ey *
Gomaieb gl (o35,
el IS (pmline) L, (6Tl alis 5| slanir e 45l o
(e ) jaS 23 b glagaly
St S Sl 0 50 50 Pl (oo
e Jo 500 slaghs,
S0, - Jle



Ao/ — dodin

FoalS Lol slacusgaze g o SUlgs computation theory (clawlxe) b, o, las
l_mo)lfoj}
computability (s pddwle) s pds b,

complexity Sozws

Lo 095 5 Lol 5183 1 )0 b



el 5 oene ple O Bl 0,5095 5 phaie lagly Coles 590
S0P el ” ohie & le

=. . . @l—b&dﬁ (6[)[&9.%‘) 0)1503_‘; "
‘5“-’..)5-’ 8 Lo - )
FrT o=

me;}‘j . OPE el
ol eyl logy| o 5 0pE 9 pPE Sl
(s iyleds i85l job a) (s pdy paeseis ohaie jgiws
(550 G ndypnad ® whae ol B3 ) °

S B

S © ple oo 5 Jie ()
s O 5l JEe g
Slad Gy 8,505 -
Skl Sl Jloy & j50
oS Jby Syge ”



[;:J] P. Linz, “An Introduction to Formal languages and automata,” 5™ ed, 2012
[ .ees]l M. Sipser, “Introduction to the theory of computation,” Cengage Learning, 3™ ed, 2013
[:55,] K Rosen, “Discerte Mathematics and its Applicatoins,” McGraw Hill, 7™ ed, 2012

[ s8] M. Davis, “Computability and Unsolvability,” McGraw Hill, 1958

oS

Slazdl e live 8305 ol €l anSils B Ky 195 51 =58l 5 swiige hahins? «u¥ies z 5ol [y eo]
VWA ()l Seilo gl Cpameil o ylhes 4y ) s 3

[ lnson 2]
VAT «yten Ol Lasl €yt 5 Som,d» 1,500 5 6,5 = L)l

wsl> ol Ll Cools Kamy3» o 2555, Sl e [ 2550



Digital filters [7|-[10]: sophisticated filter banks [7]
were designed to recognize QRS complexes in which they
analyzed the positions and magnitudes of sharp waves
and used a special digital band-pass filter to reduce the
false detection of ECG signals in the MIT-BIH database
[11]. The difference operation method (DOM) [8] scheme
including two stages was proposed: the first stage was
to find the point R by applyving the difference equation
operation to an ECG signal, then the second stage looked
for the points () and S based on the point R to find
the QRS complex. The work [9] used some special digital
filters to detect and classify ECG signal in time or fre-
quency domain. Slope- and peak-sensitive band-pass filters
were emploved for the detection [10]. The morphological
smoothing further improved its performance.

Wavelet transform (WT) [12]-[16]: the transform vields
a time-scale representation similar to the time-frequency
representation of the short-time Fourier transform (STFT)
[12], while the WT uses a set of analyzing functions
that allows a variable time and frequency resolution for
different frequency bands [13]. By the multiscale feature of
WT, the QRS complex can be distinguished from high P
or T waves, noise, and baseline dritt. The dyadic discrete
WT (DWT) was usually implemented using a dyadic filter
bank where the filter coefficients were directly derived from
the wavelet function [14]. The WT based on the adaptive
threshold [15] and WT based on multi-lead ECG [16] were
evaluated on the QT database [17].

Adaptive matched filters [18]-][22]: a two-stage succes-
sive cancellation algorithm that sequentially separates

Bayesian Real-Time QRS Complex Detector for Healthcare System
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