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ABSTRACT	

The	purpose	of	this	paper	this	project	is	to	development	of	raw	ECG	processing	system	which	is	intelligent	enough	to	process	
ECG	signal	automatically	of	cardiac	patients.	It	also	reduces	the	component	count	and	thus,	which	reduce	the	hardware	cost	
in	ECG	acquisition	 filtering	 technique	 in	 software.	 It	also	automatically	detects	 the	P,	Q,	R,	and	S	waves	and	QRS	complex.	
Automatic	computation	of	signal	to	noise	ratio	of	input	raw	signal	&	filter	the	ECG	signal	by	using	Butterworth	filter	is	also	
done.	We	use	the	industry	Standard	language	MATLAB	for	its	implementation.	It	automatic	computes	heart	rate.	It	also	gives	
the	 facility	 to	 the	user	 to	 send	 the	ECG	 signal	by	 taking	a	 snapshot	 to	doctor	E‐mail	on	basis	of	 time	 scheduling	or	heart	
activity	by	using	a	GPRS	Technology.	This	work	helps	the	person	who	lives	in	rural	area	or	the	people	who	are	case	sensitive	as	
they	can	use	it	so	that	they	do	not	need	to	travel.	

Index	Terms:	ECG	signal,	MATLAB,	Butterworth	filter,	GPRS	technology	

1. INTRODUCTION	

An	electrocardiogram	(EKG,	ECG)	 is	a	 test	 that	measures	
the	 electrical	 signals	 that	 control	 heart	 beat.	 The	 test	
measures	how	electrical	impulses	move	through	the	heart	
muscle	as	 it	contracts	and	relaxes.	 According	to	a	recent	
study	 by	 the	 Registrar	 General	 of	India	(RGI)	 and	 the	
Indian	 Council	 of	Medical	 Research	 (ICMR),	 about	 25	
percent	of	deaths	 in	 the	age	group	of	25‐	69	years	occur	
because	 of	 heart	 diseases.	 India,	 with	 more	 than	 1.2	
billion	 people,	 is	 estimated	 to	 account	 for	 60	 percent	 of	
heart	 disease	 patients	 worldwide.	 According	 to	 the	
World	Health	Organization,	 heart	 related	 disorders	 will	
kill	 almost	 20	 million	 people	 by	 2015,	 and	 they	 are	
exceptionally	 prevalent	 in	 the	 Indian	 sub‐continent.	Half	
of	all	heart	attacks	in	this	population	occur	under	the	age	
of	 50	 years	 and	 25	 percent	 under	 the	 age	 of	 40.	 It	 is	
estimated	that	India	will	have	over	1.6	million	strokes	per	
year	 by	 2015,	 resulting	 in	 disabilities	 on	 one	 third	 of	
them.	According	to	recent	data,	approximately	30	percent	
of	the	urban	population	and	15	percent	of	the	population	
living	 in	rural	areas	suffer	 from	high	blood	pressure	and	
heart	 attacks.	 As	 the	 risk	 factors	 of	 heart	 ailments	
increase,	 so	 does	 the	 mortality	 rate."	 He	 added,	 "The	
current	scenario	demands	an	immediate	emphasis	be	laid	
on	preventive	healthcare.	This	involves	raising	awareness	
about	 the	 disease	 and	 its	 risk	 factors.	 The	 ECG	 signal	
acquired	 from	 the	 ECG	 acquisition	 Circuit	 is	 then	 fed	 to	
the	 sound	 port	 of	 the	 PC.	 The	 sound	 card	 of	 computer	
converts	 the	analog	signal	 received	 into	digital	 form	and	
also	 amplifies	 the	 signal.	 MATLAB	 software	 program	
acquires	 and	 filters	 the	 signal	 received	 from	 the	 sound	
port	 to	 remove	 the	 noise	 content	 added	 to	 the	 signal	
[1].	Many	 developing	 countries	 suffer	 from	 an	 acute	
shortage	of	medical	professionals,	particularly	specialists;	
and	 this	 is	 the	 case	 in	 Sub‐Saharan	 Africa.	 It	 has	 been	
reported	 in	 that,	 on	 average,	 there	 are	 fewer	 than	 10	
doctors	per	100,000	people	in	Sub‐Saharan	Africa,	and	14	

countries	 do	 not	 have	 a	 single	 radiologist	 [2].	 The	
objective	of	this	thesis	is	to	reduce	the	signal	to	noise	ratio	
of	ECG	signal	and	transmitted	the	ECG	signal	to	the	doctor	
E‐mail	 by	 using	 GPRS	 technology.	 MATLAB	 in	 order	 to	
have	better	understanding	of	the	standard	and	the	system	
performance.	 This	 involves	 studying	 through	 simulation,	
coding	schemes	in	the	form	of	bit	error	rate	performance	
under	 reference	 models.	 The	 system	 design	 aims	 to	
provide	 solutions	 to	 problem	 encountered	 in	 the	
transmission	of	ECG	data	from	a	location	to	a	remote	site	
where	 this	 data	 could	 be	 investigated	 by	 a	 cardiologist.	
Also,	 it	 is	 the	 most	 popular	 communication	 network	
together	 with	 ease	 of	 access.	 The	 reasons	 above	 are	
applicable	 to	 many	 of	 the	 developing	 countries	 or	 the	
number	 of	 people	 know	 a	 day’s	 using	 Internet	 and	
transfer	mail	downloading	data	etc.	so	it	is	very	helpful	for	
the	people	who	are	old,	sick	and	who	cannot	travel.	

This	research	aims	at	transmitting	the	ECG	signal	from	the	
remote	 patient	 location	 to	 the	 cardiologist	 using	 a	 GPRS	
technology	 Email	 the	 ECG	 signal	 by	 taking	 snapshot	
automatically	 and	 transmit	 the	 snapshot	 to	 the	 doctor	
Email.	 In	 this	 one	 of	 the	most	 preferred	 is	 that	 the	 user	
has	to	be	connected	to	the	Internet.	This	Project	is	useful	
for	the	people	who	live	in	rural	area	where	the	less	no.	of	
doctor	is	available.	

2.  MATERIAL	AND	METHODOLOGY	

ECG	signal	is	one	of	human	bio‐electricity,	and	its	Range	is	
only	mV	magnitude,	 so	 it	 is	necessary	 to	 further	analyze	
after	 de‐noising	 and	 enlarging.	 We	 collected	 ECG	 data	
from	multiple	 subjects	 in	 a	 variety	 of	 conditions	 so	 that	
we	 would	 be	 sure	 that	 our	 method	 of	 calculating	 heart	
rate	 variability	 was	 reliable	 and	 robust.	 We	 uses	 a	
MATLAB	 software	 in	which	we	 take	 a	 raw	ECG	 signal	 in	
which	we	reduce	the	Signal	to	noise	ratio	by	filtering	the	
raw	 signal.	 To	 filter	 the	 raw	 ECG	 raw	 signal	 we	 use	
Butterworth	 filter	 to	 reduce	 the	 noise.	 The	 Butterworth	
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IIR	filter	and	FIR	type	filters	are	applied	on	the	ECG	signal.	
The	 different	 types	 of	 artifacts	 are	 Power	 line	
interference,	 motion	 artifacts,	 base	 line	 drift	 and	
instrumental	noise	 [3].	We	have	almost	reduce	 the	noise	
from	 the	 signal	 and	 after	 that	we	 compute	 the	 signal	 to	
noise	ratio	of	ECG	input	and	output	signal.	 In	ECG	signal,	
QRS	wave	is	an	important	characteristic	basis	to	analyses	
ECG	 signal,	 its	 correct	 detection	 is	 foundation	 of	
automatic	analysis	of	ECG	signals.	In	the		P,Q,	R,	S	wave	P‐
wave	 show	 the	depolarization	of	 atria	 in	 response	 to	 SA	
node	triggering	and	the	PR	interval	gives	the	delay	of	AV	
node	 to	allow	 filling	of	ventricles	QRS	complex	detection	
shows	 the	 depolarization	 of	 ventricles,	 triggers	 main	
pumping	 contractions.	 ST	 Segment	 is	 the	 beginning	 of	
ventricle	 repolarization,	 should	 be	 flat.	 T	 wave	 is	 the	
ventricular	repolarization	of	the	heart.	

	

Fig.1:	heart	rate	interval	

1.	 Raw	 ECG	 of	 two	 types	 pre‐processing	 and	 features	
extraction	stages	extracts	diagnostic	information	from	the	
ECG	 signal.	 The	 pre‐processing	 stage	 removes	 or	
suppresses	noise	from	the	raw	ECG	signal	and	the	feature	
extraction	stage	extracts	diagnostic	 information	from	the	
ECG	signal.	

2.	Stored	Raw	ECG	Signal:	‐	In	this	we	stored	the	Raw	ECG	
signal	which	helps	 us	 to	 remove	 the	noise	 from	 the	 raw	
ECG	 signal	 easily.	 After	 storing	 the	 signal	 we	 use	 the	
filtering	process	so	that	we	can	understand	the	heart	rate	
behavior.	

3.	 Filtering:	 ‐	 In	 filtering,	 we	 are	 using	 Butterworth	 low	
pass	 filter	 to	 remove	 the	 noise.	 We	 are	 not	 using	 the	
Butterworth	 high	 pass	 filter	 because	 it	 creates	 more	
distortion	in	our	signal	after	applying	it.	Butterworth	filter	
has	a	slower	roll	off	when	comparing	with	chebyshev	type	
I/type	II	filter	or	an	elliptic	filter.	Filtering	of	any	signal	is	
done	to	remove	any	type	of	noise	or	distortion	present	in	
the	signal.	Certain	type	of	the	noise	may	be	filter	directly	
by	time	domain	filters	using	signal	processing	techniques	
or	 digital	 filters	 [3].	 The	 gain	 of	 a	 discrete‐time	
Butterworth	 filter	 next	 to	 other	 common	 filter	 types.	 So	
we	are	using	 low	pass	 filter	 to	remove	 the	noise	and	get	
the	high	quality	ECG	signal	to	transmit	the	doctor.so	that	
it	can	read	the	heart	behavior	of	patients	and	prescribed	
medicine.	

4.	 Signal	 to	 Noise:	 ‐	 Here	 we	 calculated	 the	 SNR	 of	 the	
signal	how	much	we	remove	from	the	Raw	to	get	the	High	
quality	signal.	

Noise=abs	(ecg‐ecg_raw);	

SNR	=	20*log10	(rms	(ecg_raw)/rms	(noise));	

SNR1	=	20*log10	(rms	(ECG)/rms	(noise));	

5.	 PQRS	 wave	 detection	 And	 mark	 the	 wave	 :‐	 The	
waveform	are	the	P,	Q,	R,	S,	and	T	waves,	the	duration	of	
each	wave,	and	certain	time	intervals	such	as	the	P‐R,	S‐T,	
and	Q‐T	intervals.	ECG	signal	is	periodic	with	fundamental	
frequency	determined	by	the	heartbeat.	We	generate	each	
of	these	portions,	they	can	be	added	finally	to	get	the	ECG	
signal.	 So	 the	 generated	 output	 ECG	 signal	 by	 MATLAB.	
QRS	 detector	 has	 an	 initial	 learning	 phase	 where	 the	
program	 approximately	 determines	 the	 peak	 magnitude	
of	 a	 normal	 QRS	 complex	 and	 mark	 the	 peak	 detect	 of	
PQRS	 heart	 rate	 and	 count	 the	 heartbeat.	 Digital	
synchronization	is	the	process	by	which	the	boundaries	of	
the	 transmitted	 digital	 entity,	 such	 as	 a	 bit,	 character,	
word	or	frame	is	defined	[5].	

6.	Snapshot:‐	after	all	the	process	MATLAB	give	the	output	
it	 also	 take	 the	 snapshot	 of	 the	 signal	 and	 stored	on	 the	
disc	 and	 send	 the	 ECG	 snapshot	 to	 the	 Doctor	 mail	
automatically	 when	 we	 connected	 to	 the	 Internet.	 And	
doctor	 study	 the	 heart	 behavior	 of	 patients	 and	
prescribed	the	medicine.	

	

3. RESULTS	AND	TABLES	

We	 took	 an	 ECG	 RAW	 signal	 which	 we	 take	 from	 the	
Internet	to	analysis	the	ECG	Signal	and	transmit	via	taking	
snapshot	automatically.	We	use	MATLAB	to	perform	this	
function	 and	 almost	 I	 did	 it	 and	 it	 perform	 the	 function.	
When	we	give	the	ECG	raw	signal	it	filtered	the	Signal	and	
show	 the	 Heartbeat	 count,	 and	 also	 show	 the	 output	
waveform	of	the	Raw	signal	and	filtered	smooth,	Process	
signal	which	is	automatically	stored	on	disc	and	transmit	
the	 Doctor	 also	 show	 the	 output	 waveform	 of	 the	 Raw	
signal	 and	 filtered	 smooth,	 Process	 signal	 which	 is	
automatically	 stored	 on	 disc	 and	 transmit	 the	 Doctor.	 It	
provide	a	vital	role	in	these	day	where	the	heart	patients	
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increasing	day	by	day.it	also	help	the		people	who	cannot	
travel	 longer	distance	or	people	who	live	in	rural	area	in	
emergency	 case	 the	 doctor	 prescribe	 patients	
immediately	so	that	his/	her	can	be	life	save.	The	setpref	
function	defines	two	mail‐related	preferences:	

 Email	 address:	 This	 sets	 your	 email	 address	 that	 will	
appear	on	the	message.	

 setpref('Internet','E_mail','youraddress@yourserver.com'
);	

 SMTP	 server:	 This	 preference	 sets	 your	 outgoing	 SMTP	
server	address,	which	can	be	almost	any	email	server	that	
supports	 the	 Post	 Office	 Protocol	 (POP)	 or	 the	 Internet	
Message	Access	Protocol	(IMAP).	

 setpref('Internet','SMTP_Server','mail.server.network');	
[6]		

	

Fig.3:	Heartbeat	Count	

	

Fig.4:	Peak	detected	of	ECG	processing	Signal	

	

					Fig.	5:	Doctor	received	ECG	waveform	

4. CONCLUSION	

ECG	is	now	a	day	is	one	of	the	important	features	to	study	
the	 heartbeat	 behavior.	 Lots	 of	 urban	 and	 rural	 people	
suffer	from	heart	disease.	People	who	are	old	or	conscious	
for	travelling	for	them	it	 is	best	suited	to	use	this	type	of	
ECG	 facility	 so	 that	 he/	 she	 cannot	 travel	 to	 hospital	 for	
regular	 check‐up.	 In	 this	 thesis	we	 improve	 the	signal	 to	
noise	 ratio	 or	 noise	 cancellation.	 It	 is	 so	 much	 portable	
that	 it	 can	 be	 used	 at	 home	 easily	 by	 using	 GPRS	
Technology.	People	who	are	suffering	from	heart	problem	
have	to	be	in	continuous	monitoring.	

 Reduce	noise	

 Do	not	travel	to	clinic	for	regular	checkup.	

 Transmit	the	ECG	signal	using	GPRS	technology	
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