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ABSTRACTS IN SEMINAR
(Indian Council of Medical Research (ICMR) sponsored two day seminar on
‘Technological Advances in Smart Healthcare Monitoring System using IoT’)

Globally Accessible Patient Health Monitoring System 
using Internet of Things

K.S.V.L.Prasanna.T, M.Tech and CH. Lavanya, M.Tech

The	advancement	of	Internet	technologies	all	machineries	are	inter	related.	Using	the	technology	
improvement,	we	can	make	many	things	in	high	effective	and	simple	for	human	life.	There	are	several	
places	of	Internet	of	Things	(IOT)	is	used.	Such	as	smart	environment,	smart	home,	agriculture	fields	
and	medical	fields.	 In	medical	field	also,	 there	are	several	process	are	used	by	 internet.	Everyday	
many	lives	are	affected	because	the	patients	are	not	observed	and	properly	treated.	Also	for	real	time	
parameter	values	are	not	efficiently	measured	 in	hospitals.	 In	some	situations	 it	becomes	hard	for	
hospitals	 to	 frequently	check	patient’s	conditions.	 In	 this	paper,	monitor	patient’s	heart	 rate,	body	
temperature	Respiration	rate	and	body	movements	are	done	by	using	Raspberry	Pi.	After	connecting	
Internet	to	the	Raspberry	Pi	it	act	as	a	server.	Then	the	server	is	automatically	sends	data	to	the	web	
server.	Then	these	parameters	are	monitor	using	webpage	anywhere	in	the	world	using	laptops,	smart	
phone	etc.	If	these	parameters	are	goes	to	abnormal,	it	will	automatically	send	alert	message	to	the	
doctor.

***

Smart Hospitals using Internet of Things (IoT)
A. Akalya, E. Elakkiya, Meenakshi Subramanian and M.Mounika

Most	of	the	time,	due	to	negligence	of	hospital	staff,	excessive	number	of	patients	or	inattentiveness	
of	relatives	it	may	happen	that	saline	bottle	is	not	monitored	properly	and	it	may	lead	to	cause	heart	
attack	 due	 to	 “AIREMBOLISM”.	 In	 a	 hospital,	 number	 of	 electrical	 equipments	 (fan,	 lights)	 are	
more,	so	energy	is	more.	Thus,	it	is	an	important	to	use	electricity	as	per	the	requirement.	Thus,	in	
this	paper	we	have	proposed	a	system	which	includes	combination	of	sensor	technology	and	Internet	
of	Things	(IOT).	Using	this	system	one	can	control	the	switch	of	the	electricity	and	monitor	the	level	
of	the	saline	bottle	from	distant	position.

***

A Motivational Tool for Cancer Patients to Increase 
their Activity Levels using Internet of Things

Dhivya Bharathi. M and M. Sukanya Ravindran

Cancer	patients	will	go	through	treatments	such	as	chemotherapy	and	stem	cell	transplantation.	
Due	 to	 these	 treatments	 they	become	 tired,	depressed	and	 lose	weight	 .Also	 they	show	decreased	
activity	levels.	Physical	activities	such	as	aerobic	exercise	and	other	exercise	programs	increase	the	
quality	of	life	for	cancer	patients	and	also	decrease	the	hospitalization	period.	Researches	have	proved	
that	 cancer	patients	who	underwent	 exercise	programs	have	better	quality	of	 life.	Physiotherapist	
finds	it	difficult	to	monitor	whether	the	patients	are	following	the	exercise	properly.	As	a	solution	to	
this	problem	a	motivational	tool	was	developed	which	uses	sensor	to	measure	the	motion	level	of	
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patients.	This	tool	uses	IOT	by	utilizing	sensor.	The	data	obtained	from	the	sensor	is	processed	and	
the	result	of	 it	 is	visualized	 through	an	android	application.	Through	this	application	not	only	 the	
patient	 themselves	but	also	physiotherapist	can	monitor	 the	improvement	of	 the	patient’s	physical	
activity.

***

Capsule Endoscopy
Preethi Alaguraj

Wireless	 video	 capsule	 endoscopy	 (VCE)	 system	 is	 an	 minimally	 known	 devices	 .It	 is	 an	
interesting	and	an	useful	device.	This	was	developed	to	analyse	the	problems	in	small	intestine.	It’s	
contribution	in	the	medical	fields	are	many	they	not	only	helped	in	investigation	and	management	
but	also	predominately	to	obscure	gastrointestinal	bleeding	and	suspected	crohn’s	disease;	numerous	
other	 indications	were	 also	 found	 ,including	 assessment	 of	 celiac	 disease,	 investigation	 of	 small	
bowel	tumors,	and	surveillance	of	hereditary	polyposis	syndromes.	From	the	year	of	its	discovery	
1600	magazines	were	proposed	regarding	this.

***

Healthcare Applications of the Internet of Things
Vivekha. N, E. Santhosihini and M. Pavithra

In	 introduction,	we	 define	 the	 concept	 of	 healthcare	 application	 of	 the	 internet	 of	 things.	 Its	
initial	stage	of	development	has	been	Significant.	This	paper	attempts	to	review	and	understand	the	
application	of	IOT	in	Personalized	healthcare	to	achieve	excellent	Healthcare	at	affordable	costs.	We	
have	explained	in	brief	how	IOT	functions	and	how	it	is	used	in	conjunction	with	wireless	and	sensing	
techniques	to	implement	the	desired	healthcare	applications.

***

IoT Medical Devices in Health Care Today
P.Deshika, T.Poorna shree, M.Yogapriya and Madhumitha V.

	The	Internet	of	Things	(IoT)	makes	smart	objects	the	ultimate	building	blocks	in	the	development	
of	cyber-physical	smart	pervasive	frame	works.	It	has	a	variety	of	application	domains,	including	health	
care.	The	revolution	is	redesigning	modern	health	care	with	promising	technological,	economic,	and	
social	prospects.	This	paper	surveys	advances	in	health	care	technologies	and	health	care	devices	and	
apps	in	IoT	based	health	care	solutions.	In	addition,	this	paper	analyzes	distinct	security	and	privacy	
features,	including	security	requirements,	threat	models	and	attack	taxonomies	from	the	health	care	
perspective.	 It	 address	various	 Internet	of	Things	and	e-health	policies	and	 regulations	across	 the	
world,	it	provides	some	avenues	for	future	research	on	Internet	of	Things	based	health	care	based	on	
a	set	of	open	issues	and	challenges.

***
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IoT Based Health Monitoring System for Pregnant 
Ladies

Dhanushree. V, S. Gousalya, M. Kiruthika and S.S. Poojasri

Many	 innovations	are	 taking	place	 in	current	medical	field,	where	 IOT	place	a	dynamic	 role	
inside	and	outside	hospital.		Many	women	are	dying	every	day	from	pregnancy	complications	even	
though	the	mortality	rate	in	the	world	has	decreased.	IOT	are	being	used	in	an	integrated	manner	in	
order	to	minimize	even	more	the	death	of	both	mother	and	babies.	Pregnant	women	from	rural	areas	
do	not	do	their	regular	check-ups	at	the	pregnancy.	Regular	check-ups	can	avoid	birth	of	handicapped	
child	to	a	large	extent.	The	main	parameters	of	pregnant	women	like	temperature,	heartbeat	rate	and	
pressure	are	measured	by	monitoring	system	using	IOT.	 IOT	provides	effective	and	efficient	care	
of	 pregnant	women	 in	 any	 situation	because	 compact	 devices	 like	RF-	 tags,	 sensors	 are	 attached	
with	pregnant	women	.The	activities	of	pregnant	women	can	be	monitored	by	well-versed	medical	
staff	from	anywhere	and	anytime.	The	usage	of	advanced	technologies	like	IOT	avoids	the	pregnant	
complications	and	harmful	incidents	and	increase	privacy	.This	paper	is	to	discuss	the	monitoring	
system	using	IOT	in	pregnant	women	health	care	environments.

***

Significance of Gaining a Healthy Heart using IoT
Divya Poornima. M, A. Uma Maheshwari, J. Harismita and R. Yazhini

Healthy	heart	leads	to	healthy	lifestyle.	Internet	of	things	(IOT)	is	being	used	in	different	fields	
and	recent	developments.	IOT	acts	as	a	key	point	in	smart	healthcare	management	systems.	One	of	
such	applications	is	heart	rate	monitoring	(HRM).	In	this	paper	we	will	discuss	how	IOT	applications	
in	heart	rate	monitoring	helps	in	gaining	a	healthy	and	active	heart.	The	heart	rate	monitoring	helps	
to	detect	the	health	condition	of	the	heart	and	also	in	reducing	the	chances	of	heart	attacks	and	heart	
related	diseases.	This	is	very	much	a	great	advantage	especially	for	sports	people.	Thus	we	will	see	
the	practical	applications	and	advantages	of	heart	rate	monitoring	using	Internet	of	things	(IOT).

***

IoT based Water Management System for Smart City
Raveena Devi.V, S.L.Sowmiya and T. Shruthi

During	the	past	decade,	water	needs	have	increased	unpredictably	in	India.	Increasing	demand	of	
water	supply	has	become	a	major	challenge	for	the	world.	Wasteful	usage	of	water,	climatic	changes	
and	Urbanization	has	further	depleted	the	resource.	Conservation	and	management	of	the	resource	
must	 be	 given	 utmost	 importance.	 In	 this	 paper,	we	 present	 an	 IoT	 design	 for	water	monitoring	
and	control	approach	which	supports	internet	based	data	collection	on	real	time	bases.	The	system	
addresses	new	challenges	in	the	water	sector	-flow	rate	measuring	and	the	need	for	a	study	of	the	
supply	of	water	 in	order	 to	curb	water	wastage	and	encourage	 its	 conservation.	We	also	measure	
the	quality	of	water	distributed	to	every	household	by	deploying	pH	and	conductivity	sensors.	The	
traditional	water	metering	systems	require	periodic	human	intervention	for	maintenance	making	it	
inconvenient	and	often	least	effective.	For	shortcoming	of	the	existing	models	for	a	ubiquitous	usage	
of	wireless	systems	for	smart	quality	monitoring	and	communicate	data	wirelessly.

***
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Smart Health Care System using Internet of Things
Geethaanjali.R and V.R.Moganaa

The	rapid	development	of	Internet	of	things	(IoT)	technology	makes	it	possible	for	connecting	
various	smart	objects	together	through	the	Internet	and	providing	more	data	interoperability	methods	
for	 application	purpose.	Recent	 research	 shows	more	potential	 applications	of	 IoT	 in	 information	
intensive	industrial	sectors	such	as	healthcare	services.	This	paper	surveys	advances	in	IOT	based	
health	care	technologies	and	reviews	the	state	of	the	art	network	architecture,	application	and	industrial	
trends	in	IOT	based	health	care	solutions.	In	addition,	this	paper	analyzes	distinct	IOT	security	and	
privacy	futures,	including	security	requirements,	treat	models,	and	attack	taxonomies	from	the	health	
care	perspectives.

***

Smart Health Monitoring System using Wearable IoT 
Devices for Pregnant Ladies

Priyadharshini1, Priyanka2 and G. Mahalakshmi Malini

The	world	mortality	 rate	 has	 decreased	 but	women	 are	 still	 dying.	To	 reduce	 the	 death	 rate	
and	for	continuous	monitoring	of	 the	patients	we	use	IoT	based	health	monitoring	systems	which	
would	allow	pregnant	ladies	in	many	remote	areas	to	interact	with	a	doctor/physician	with	almost	full	
facility.	In	this	paper	we	measure	the	body	temperature,	pressure	and	heart	beat	of	a	pregnant	lady.	If	
any	fluctuation	occurs	in	the	normal	value	it	will	send	alarm	and	communicates	to	the	webpage	using	
WIFI	which	is	inbuilt	in	CC3200.	This	device	also	helps	to	hear	the	advices	and	diet	prescriptions	as	
advised	by	the	doctor.	In	this	proposed	system	IoT	has	been	implemented	and	its	related	technology	
plays	a	dynamic	role	in	pregnant	women.	This	will	absolutely	eradicates	the	pregnancy	complications	
and	harmful	incidents.

***

Survey on Patient Monitoring System using IoT
Anusha. S1 and M.H. Dhanfiya2 and B. Sargunam3

This	paper	focus	on	review	of	IoT	based	patient	monitoring	system.	Internet	of	Things	(IoT)	
is	 playing	 an	 important	 role	 in	 health	 care	 systems,	which	 is	 not	 only	 for	monitoring	but	 also	 to	
communicate,	store	and	display.	The	main	objective	of	the	proposed	system	is	to	transmit	patient’s	
health	 parameters	 through	wireless	 communication.	Due	 to	 large	 number	 of	 patients	 and	 limited	
number	of	doctors,	 it	gets	difficult	 for	 the	doctors	 to	visit	 each	and	every	patient,	 and	keep	 track	
of	 their	 improving	or	deteriorating	health	condition.	The	system	makes	use	of	ZigBee	technology	
to	monitor	 the	vital	parameters	 like	ECG,	Temperature,	Blood	pressure,	Heart	 rate	etc.	and	active	
RFID	cards	to	track	the	position	of	the	patients	and	along	with	it	the	data	from	heart	beat	sensor	is	
transmitted	for	each	patient	separately.	Smart	RFID	tag	provides	physiological	condition	(medical	
record)	of	the	patient	and	that	medical	record	is	diagnosed	by	the	doctor	through	WLAN.																																																												

***
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A Wireless Health Monitoring System using Mobile 
Phone Accessories

Swetha. O1, Tresa Simon2, V. Yuvasri3, B. Arul Priya4 and B. Sargunam

This	 paper	 presents	 the	 design	 and	 prototype	 of	 a	 wireless	 health	 monitoring	 system	 using	
mobile	 phone	 accessories.	We	 focus	 on	measuring	 real	 time	Electrocardiogram	 (ECG)	 and	Heart	
rate	monitoring	using	a	smartphone	case.	With	the	increasing	number	of	cardiac	patients	worldwide,	
this	design	can	be	used	for	early	detection	of	heart	diseases.	Unlike	most	of	 the	existing	methods	
that	use	an	optical	sensor	to	monitor	heart	rate,	our	approach	is	to	measure	real	time	ECG	with	dry	
electrodes	placed	on	smartphone	case.	The	collected	ECG	signal	can	be	stored	and	analyzed	in	real	
time	through	a	smartphone	application	for	prognosis	and	diagnosis.	The	proposed	hardware	system	
consists	of	 a	 single	chip	microcontroller	 (RFduino)	embedded	with	Bluetooth	 low	energy	 (BLE),	
hence	miniaturizing	the	size	and	prolonging	battery	life.	The	system	called	“Smart	Case”	has	been	
tested	in	a	lab	environment.	We	also	designed	a	3D	printed	smartphone	case	to	validate	the	feasibly	
of	the	system.

***
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ABSTRACTS OF FINAL YEAR SYTUDENTS 
PROJECTS

Wearable ECG Monitoring System
Dharani.V, Rajadharshini.B, Ramya.S, Reshma.A, and Dr. (Mrs.).R.Brindha, M.E., Ph.D.

The	Biomedical	field	is	a	rapidly	developing	field.	The	electronics	used	in	the	medical	field	are	
very	much	helpful	 in	 testing	and	diagnosing	the	diseases.	Wearable	 technology	plays	a	prominent	
role	in	today’s	healthcare	transformation.	Recent	advances	in	telecommunications,	microelectronics,	
sensor	manufacturing	and	data	analysis	techniques	have	opened	up	new	possibilities	for	using	wearable	
technologies	in	digital	healthcare	ecosystems.	Sensors	and	wearable	allow	continuous	physiological	
monitoring	with	reduced	manual	intervention	and	at	low	cost.	By	combining	physiological	sensors	
with	activity	monitors	and	consumer-end	electronic	devices,	this	application	of	digital	health	can	be	
used	for	early	detection	of	symptoms	and	adverse	changes	in	a	patient’s	health	status	expediting	timely	
medical	interventions.	Conventional	methods	require	a	hospital	environment	and	special	equipment.	
This	project	aims	to	build	wearable	ECG	monitoring	systems	that	overcome	these	limitations.	The	
wearable	ECG	monitoring	system	was	tested	on	various	subjects	and	the	ECG	signal	was	successfully	
obtained	 in	 all	 the	 cases.	The	 subjects	were	 tested	 under	 stationary	 as	well	 as	mobile	 conditions	
and	the	wave	was	obtained	with	good	accuracy	on	both	cases.	The	IoT	was	found	to	be	stable.	No	
abnormality	in	signal	was	detected	during	the	testing	and	it	was	found	to	be	fairly	accurate.

***

Automatic Fabric Defect Detection using Digital Image 
Processing

Elakkia.M, Kaveya.J, Preethi.N.J, Sruthisree.N and Dr. (Mrs.).R.Brindha, M.E., Ph.D.

The	textile	industries	of	this	age	find	it	difficult	to	detect	the	defects	of	fabrics,	especially	for	
export	quality	fabrics.	The	prevailing	system	offers	a	method	which	employs	human	inspectors	to	
spot	the	defects	in	the	fabrics.	The	fabric	is	made	to	move	over	a	conveyer	belt	and	is	checked	for	the	
defects	by	the	human	inspectors.	This	is	a	monotonous	and	tiring	process	and	is	liable	to	a	number	
of	errors.	Hence,	a	smarter	automation	technique	that	can	be	applied	at	an	early	phase	of	the	fabric	
processing,	usually	before	dying	is	proposed	in	this	project	and	can	be	applied	to	the	existing	system	
to	assist	the	textile	industries	in	quality	control.	Application	of	this	technique	is	expected	to	reduce	
the	risk	of	faults	in	the	export	quality	fabrics	and	avoid	huge	losses	to	the	industries.	The	proposed	
experimental	setup	uses	a	PIC	16F887	microcontroller	that	controls	the	motors,	lamp	and	alarm.	A	
web	camera,	assisted	by	an	illumination	source	detects	the	presence	of	colour	non	uniformities	in	the	
fabric.	Visual	Basic	is	the	image	processing	software	used	as	it	provides	a	user	friendly	environment.	
In	case	of	a	colour	difference,	the	alarm	is	enabled	and	the	motor	of	the	conveyer	belt	is	stopped,	thus	
automating	the	entire	process.	

***
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IoT based Air Compressor Monitoring System
Eureka.B, Kiruba Caroline.R, Priyanka.M, and Dr. (Mrs). B. Sargunam M.E., Ph.D.

Compressed	air	is	used	by	70	percent	of	all	manufacturers,	for	using	with	machine	tools,	material	
handling,	as	well	as	spray	painting	and	separation	equipment.	As	manufacturing	capacity	expands,	
manufacturing	facilities	are	required	to	increase	the	capacity	of	compressed	air	in	order	to	provide	
adequate	support	to	meet	demand	output.	Air	compressors	can	consume	a	great	deal	of	electricity,	
even	when	they	are	idle.	In	order	to	ensure	air	compressors	are	not	consuming	unnecessary	power,	
it	 is	 imperative	 to	monitor	 the	 efficiency	of	 the	 air	 compressor	which	may	 include	 the	 following	
parameters:	 pressure,	 temperature	 and	 power	 consumption.	 Our	 project	 is	 used	 for	 remote	 air	
compressor	monitoring,	management	 and	 analysis.	Additionally,	 by	monitoring	 these	 parameters,	
maintenance	can	conduct	preventative	maintenance.	 	IoT	based	air	compressor	monitoring	system	
is	 the	greatest	advantage	 in	order	 to	determine	 the	efficiency	of	 the	air	compressor	as	well	as	 the	
power	consumption,	by	considering	the	following	criteria:	secure	a	highly	reliable,	network	capable	
data	logger	that	continuously	log	and	record	air	compressor	parameters	and	take	a	wide	variety	of	
inputs,	easy	setup	and	powerful	data	logger	software	that	displays	and	live	parameter	values	being	
measured	 from	 the	 data	 logger,	 power	meter	 that	 has	 the	 capability	 to	measure	 integrated	 active	
power	(kWh	and	MWh),	voltage	and	current,	temperature	sensor	that	will	measure	temperature	value	
of	the	air	compressor	line	and	pressure	sensor	that	will	measure	the	pressure	per	square	inch	of	each	
air	compressor.	On/off	time	of	the	compressor	is	mainly	based	on	the	pressure	value.		

***

Domestic LPG Level Monitoring and Safety System
Swetha.O, Tresa simon, Yuvasri.V, Arul priya.B, and Dr. (Mrs.) B. Sargunam, M.E., Ph.D.

Liquefied	 Petroleum	Gas	 (LPG)	 is	 an	 undeniable	 one	 in	 day-	 to-	 day	 life.	 Leakage	 of	 LPG	
causes	hazardous	impact	on	human	beings	and	other	living	creatures.	There	is	a	need	for	a	system	to	
detect	and	prevent	leakage	of	LPG.	The	main	objective	of	the	work	is	designing	Peripheral	Interface	
Controller	(PIC)	based	gas	monitoring	and	safety	system.	The	gas	leakage	is	sensed	using	gas	sensor.	
If	the	gas	leakage	is	sensed,	the	exhaust	fan	will	be	automatically	switched	ON	by	the	relay	driver	to	
drive	out	the	gas	to	avoid	suffocation.	The	system	alerts	the	owner	by	raising	an	alarm	and	sends	a	
Short	Message	Service	(SMS)	to	the	mobile	phone	through	Global	System	for	Mobile	communication	
(GSM).	This	system	also	checks	the	weight	of	the	cylinder	using	the	load	cell	and	if	the	weight	goes	
below	the	threshold	level	an	SMS	will	be	automatically	sent	to	the	user	and	the	status	is	displayed	in	
the	Liquid	Crystal	Display	(LCD).	The	smoke	can	be	detected	using	the	smoke	sensor	and	the	exhaust	
fan	is	switched	ON	automatically.	This	system	gives	accurate	detection	and	faster	response	in	low	
cost.

***
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Gully Pot Monitoring System using IoT
Deepthi.V, Karthika.K, Kowsika.R, Siva Keerthana and Dr. R.Sudarmani, M.E., Ph.D.

Gully	pot	 is	 the	centralized	collection	or	storage	point	 for	 the	sewage	which	comes	from	the	
household	in	the	nearby	locality	from	which	it	drains	into	the	mainstream	of	sewage	pipes	and	drained	
into	 the	plants	 for	 the	 further	 treatment.	 Insufficient	gully	pot	network	 is	 the	main	 reason	 for	 the	
overflow	of	mainstream	sewage	pipes.	The	monitoring	system	must	be	capable	of	providing	sufficient	
information	regarding	the	leakage	and	flow	level	of	the	sewage	and	to	identify	the	presence	of	gases	
which	are	toxic	in	nature,	which	should	help	in	identifying	the	blockage	in	the	gully	pot	for	future	
treatment.	The	available	system	only	provides	a	warning	on	potential	blockage	to	prevent	sewage	
failure.	Hence	an	efficient	gully	pot	monitoring	system	is	a	needy	one.		In	the	proposed	system,	by	
monitoring	the	leakage,	presence	of	toxic	gases	and	blockages,	the	sewage	failure	can	be	eliminated.	
The	number	of	blockages	and	residential	sewer	flooding	would	be	reduced.	The	prototype	consists	of	
PIC	microcontroller,	ultrasonic	sensor,	methane	sensor,	carbon	monoxide	sensor,	rain	sensor,	WiFi	
module,	etc...

***

Elephant Intrusion Detection
using Wireless Sensor Networks

Reshma.K.S, Roshini venugopal, Sujetha.M.D, Sujisha.M.S and Dr. R.Sudarmani, M.E., Ph.D.

Intrusion	is	a	major	issue	in	the	agricultural	areas,	where	the	human	habitat	is	troubled	by	the	
entry	of	wild	elephants.	This	is	a	real	time	environmental	problem.	In	this	project	a	wireless	sensor	
network	based	system	has	been	developed	to	protect	 the	farms	from	the	entry	of	 the	elephants.	 It	
is	 implemented	 in	 a	 form	 to	 improve	 the	 protection,	 performance	 and	methodologies	 and	 also	 it	
continuously	tracks	the	elephant	path.	This	system	is	flexible,	cost	effective	and	monitors	straying	of	
wild	elephants	out	of	their	habitation	zone.	This	system	is	found	to	be	compact,	user	friendly	and	less	
complex	which	can	be	readily	used	in	order	to	perform	the	detection	operation.	This	will	also	help	in	
achieving	better	crop	yields	thus	leading	to	economic	well-being.	This	approach	believes	that	using	
wireless	sensor	network	devices	the	environmental	balance	can	be	achieved	by	saving	the	elephants	
from	getting	harmed.	

***

Secured Electronic Voting System
using Finger Print Recognition

Jeevika.S, Kavya.G, Saranya.N, Sowndarya.C and Mrs.D.Veeravanitha,ME., (Ph.D).

Voting	system	reduces	the	time	delay	of	result	and	man	power	Involved	in	voter	authentication,	
vote	counting	and	ballot	security.	The	authentication	based	biometric	system	is	highly	secured	and	
economical	to	use	in	the	election.	The	thumb	pattern	of	eligible	voters	is	stored	in	certain	database.	
During	election	process,	the	thumb	pattern	of	voters	is	taken	from	the	finger	print	sensor	and	then	the	
pattern	is	related	with	the	stored	database.	The	pre-eminent	motive	of	this	system	is	to	overcome	the	
old	process	of	voting	that	includes	ballot	paper	and	punched	card	with	the	new	Electronic	Technology.	
Finger	print	recognition	system	is	an	ewgravitated	to	enroot	security.	It	has	always	been	a	difficult	
task	for	the	election	commission	to	conduct	free	and	fair	poll	in	our	country.	Crores	of	rupees	have	
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been	inversed	to	make	sure	that	the	elections	are	free.	But,	now-a-days	it	has	become	common	for	
some	force	to	indulge	in	rigging	which	may	eventually	lead	to	a	result	contrary	to	the	actual	verdict	
given	by	 the	people.	The	aim	 is	 to	present	 a	new	voting	 system	employing	biometric	 in	order	 to	
avoid	rigging	and	to	enhance	the	accuracy	and	speed	of	the	process.	It	examines	policy	regarding	the	
electronic	approaches	and	developments	towards	electronic	data	storage	and	transmission.	The	pre-
emptive	describes	an	online	electoral	system	for	Indian	election	is	proposed	for	the	first	time.	The	
implementation	of	the	system	can	considerably	reduce	the	man-power,	time	and	also	provide	the	fast	
voting	result.

***

Smart Notice Board using GSM
Harany.R.V , Nanthini.T, Sandhiya.M, Sandhya.C and Mrs.D.Veeravanitha,ME.,(Ph.D).

Notice	 board	 is	 primary	 thing	 in	 any	 institutions,	 organizations	 and	 in	 many	 public	 places.	
Currently	information	on	the	notice	board	should	be	updated	manually	but	it	may	cause	wastage	of	
many	sources	like	paper,	printer,	and	man	power.	This	becomes	tedious	and	requires	daily	maintenance.	
To	display	messages	quickly	an	electronic	notice	board	is	used	with	wireless	transmission.	Our	project	
aims	at	displaying	information	to	the	receiver.	Subscriber	Identity	Module	is	essential	for	storing	of	
messages.	Short	Message	Service	based	notice	board	in	cooperating	the	widely	used	Global	System	
for	Mobile	communication	to	make	easy	way	of	communication	for	displaying	message	via	user’s	
mobile	phone.	The	main	purpose	is	to	convey	the	message	in	an	advanced	and	simplest	way.

***

An Intelligent Driver Assisting System 
in Electric Vehicle using Arduino

Aruna.V , Sivasankari.K , Sowmiya.S , Surya meenakshi.R and Mrs.R.Chitra M.E.,(Ph.D.,)

Increase	in	population	leads	to	increase	in	pollution	due	to	the	fact	that	usage	of	fuel	powered	
vehicles	is	larger	in	number	and	leads	to	polluted	environment.	It	will	adversely	affect	the	environment,	
health	and	economic	conditions	of	the	country.	These	problems	can	be	overcome	by	using	electric	
vehicle	 rather	 than	 using	 fuel	 powered	 vehicle.	An	 electric	 vehicle	 is	 a	 one	 which	 runs	 in	 the	
presence	of	electric	charge.	But	electric	vehicle	has	drawbacks	related	to	battery	life	span,	charging	
infrastructure,	driving	range	etc..,		As	a	solution	to	all	these	problems,	an	intelligent	driver	assisting	
system	in	electric	vehicle	is	proposed.	It	is	a	cost	effective	module	with	a	high	degree	of	reliability	and	
efficiency.	Arduino	mega	2560	microcontroller	is	used,	as	it	have	more	number	of	I/O	ports	and	the	
programming	in	it	is	easier.	It	consists	of	a	RF	module	for	assisting	the	nearby	charging	infrastructure,	
temperature	and	humidity	sensors	for	weather	prediction,	self	power	management	is	accomplished	
by	using	dual	batteries,	as	if	battery	drains	out	then	the	control	of	the	vehicle	is	switched	to	battery	2.	
It	also	provides	battery	state	prediction	and	alternate	route	guidance.	An	Intelligent	Driver	Assisting	
System	in	Electric	Vehicle	helps	to	overcome	the	limitations	of	electric	vehicle.

***
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Design of High Speed and Energy Efficient Carry Skip 
Adder using Han Carlson Adder

Dhanusya.K, Gayathri.M.S, Sowmiya Priya.M, Sreenithi.B  and Mrs.R.Chitra M.E.,(Ph.D.,)

Very	 Large	 Scale	 Integration	 is	 a	 process	 of	 creating	 an	 Integrated	 Circuits	 which	 provides	
faster	 and	 smaller	 portable	 electronic	 devices.	An	Arithmetic	 and	 Logic	Unit	 is	 a	main	 block	 in	
digital	system	which	performs	addition,	subtraction,	multiplication	and	other	bit	wise	operation.	An	
binary	adder	is	an	essential	digital	circuit	in	performing	addition	.A	Carry	Skip	Adder	is	an	adder	
implementation	that	improves	on	the	delay	of	a	ripple	carry	adder	with	little	effort	compared	to	other	
adders.	 In	Conventional	Carry	Skip	Adder,	 it	consists	of	ripple	carry	adder	block	with	full	adders	
and	skip	logic.	In	each	stage	,the	input	of	the	multiplexer	are	given	as	carry	input	for	that	stage	and	
carry	output	for	its	ripple	carry	adder.	The	selected	signal	of	the	multiplexer	and	propagation	signals	
of	current	stage	is	a	product	term.	The	propagation	delay	of	Concatenation-Incrementation	schemes	
with	the	Conventional	Carry	Skip	adder	lower	than	that	of	the	Conventional	Carry	Skip	Adder.	The	
power	consumption	of	the	AOI	or	OAI	gate	count	is	smaller	than	that	of	the	gate	count	of	multiplexer	
but	the	power	consumption	of	the	CI-CSKA	is	little	more	than	that	of	Conv-CSKA.	In	the	hybrid	
variable	latency	Carry	Skip	Adder,	Parallel	prefix	adder	is	fixed	in	the	middle	of	the	Concatenation-
Incrementation	schemes	with	the	Conventional	Carry	Skip	adder	structure	because	it	has	three	stages	
and	it	is	faster	when	compared	to	other	adders.

***

Smart Insect Repellent for Agriculture 
using Ultrasonic Frequency Generation Technique

Abhinaya.S, Kaviya.A, Mounika.A, Shobika.M and Mrs.P.Vigneswari, ME(Ph.D).

Farming	is	the	major	occupation	in	India.	Most	of	the	Farmers	use	pesticides	to	kill	more	insects	
present	on	the	crops.	Almost	all	farmers	use	pesticides	to	control	pest	and	disease	in	the	field.	Among	
all	 cops,	 comparatively	more	pesticides	 are	 applied	 for	 vegetable	 crops.	These	Pesticides	 contain	
toxic	chemicals	such	as	ethylene	oxide,	formaldehyde	etc,	this	causes	serious	illness	and	disease	in	
human,	from	respiratory	problems	to	cancer.	This	project	aims	at	providing	smart	 insect	 repellent	
for	agriculture	using	ultrasonic	frequency	generation	techniques.	This	device	has	the	characteristics	
to	generate	different	frequency	range	which	are	able	to	repel	types	of	insects	like	Rats,	Spot	Bugs,	
caterpillars	etc	.	It	can	be	controlled	from	any	distance	using	GSM	technology.	It	can	also	be	controlled	
manually	using	Android	Application.	PIC	Microcontroller	16F887	is	used	to	control	the	entire	circuit.

***
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Implementation of Virtual Mouse
using Colour Detection

Janani.C.R, Madhumitha.N, Monisa.R, Shanmathi.K.K and Mrs.P.Vigneswari, ME(Ph.D).

The	information	which	we	get	from	our	five	senses	is	not	sufficient,	so	we	go	towards	the	sixth	
sense	technology.	The	sixth	sense	technology	is	under	research	development.	Even	though,	computing	
devices	allows	us	to	connect	to	the	information	what	we	need,	but	still	there	is	no	interaction	between	
the	digital	devices	and	the	physical	world.	This	sixth	sense	bridges	this	gap	between	the	digital	world	
and	the	physical	world.	This	technology	helps	us	to	interact	us	with	the	digital	world.	Our	project	
works	on	the	similar	principle	of	hand	movement	or	gesture	control	to	perform	simple	functions	like	
right	or	left	click,	scroll	control	and	typing	through	virtual	keyboards	too.	The	software	we	use	is	
open	cv.	The	Hardware	we	use	are	raspberry	pi	board,	camera	and	a	projector.	The	camera	is	used	to	
capture	and	recognize	an	object	in	front	of	it	and	tracks	the	user’s	hand	movements	.The	camera	sends	
all	those	data	to	the	raspberry	pi	board.	It	also	tracks	the	movement	of	the	fingers	of	the	user’s	hand.	
The	user	should	wear	a	colour	band	or	any	colour	detective	material	to	detect	his/her	hand	.So	that,	
according	to	his/her	hand	movements	the	monitor	could	be	performed.	Image	processing	technique	
is	an	important	basis	for	the	implementation	of	this	technology.	The	main	aspect	of	the	device	is	to	
capturing	the	hand	movements	by	the	camera	and	processes	the	acquired	information.	The	processing	
of	this	information	in	the	form	of	images	is	done	with	the	help	of	open	cv	and	raspberry	pi	board.		

***

Human Body as Transmission Medium
to Lock and Unlock the Door

Dhanushaa.V, Dhivya piriyaa.M.L, Priyadharshini.R, Sangeetha.K and Mrs.K.V.Archana,B.E.,M.E.,

This	project	describes	the	design	and	implementations	of	door	lock	security.	By	simply	touching	
a	doorknob,	a	user	could	 transmit	 secret	credentials	 through	 their	body	 to	open	 the	door,	without	
leaking	 secret	 information	 over	 the	 air.	 Compared	 with	 short	 distance	 wireless	 communication	
technologies,	such	as	Bluetooth	and	Zigbee,	this	technology	has	several	novel	characteristics,	signal	
mainly	transmits	within	the	human	body	and	little	radiation	leaks	out,	it	avoids	the	disturbance	of	
environmental	electromagnetic	noise	and	can	achieve	comparatively	higher	data	rates;	as	a	special	
type	of	cable	communication	using	the	human	body	as	transmission	medium,	it	needs	comparatively	
only	lower	energy	consumption.	Due	to	this,	it	is	proved	that	the	signal	transmission	technology	based	
on	the	human	body	medium	will	offer	significant	advantages	in	BSNs	used	for	healthcare.	Sending	
the	data	in	air	is	easily	hacked	by	hackers	so	there	is	no	security	for	data.	To	overcome	this,	we	use	
the	technology	wireless	body	area	network	that	helps	to	transmit	the	data	securely	and	efficiently.	The	
method	uses	signal	transmission	through	galvanic	coupling.	In	galvanic	coupling,	signal	is	controlled	
by	applied	current	considering	the	human	body	as	a	waveguide.

***
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Medical Image Steganography Project Report
Abirami.B, Gokulapriya.M, Induja.L, Kavinmathi.T.S and Mrs.K.V.Archana,B.E.,M.E.,

The	rapid	development	of	data	transfer	through	internet	has	made	it	easier	to	send	the	data	accurate	
and	faster	to	the	destination.	Unauthorized	users	modify	and	misuse	the	valuable	information	through	
hacking.	So,	in	order	to	transfer	the	data	securely	to	the	destination	without	any	modifications,	there	
are	many	approaches	like	Cryptography,	Steganography,	etc.	Steganography	is	the	major	technique	
for	secret	communication.	In	research	work,	image	steganography	and	its	different	security	methods	
to	secure	a	medical	image,	particularly	Magnetic	Resonance	Imaging	(MRI).In	Steganography,	the	
contents	 (patient	 information)	of	 the	 secret	message	are	 embedded	 into	 the	cover	medium.	Three	
different	 steganography	 algorithms	 used	 for	 embedding	 are	 lifting	 Wavelet	 Transform	 (LWT)	
algorithm,	 Chaos	 Encryption	 and	Adaptive	 least	 Significant	 Bit(ALSB).	A	 given	 input	 image	 is	
converted	to	anyone	plane	process	and	encrypted	by	using	Chaos	encryption.	After	plane	separation,	
the	encrypted	data	hider	will	conceal	 the	secret	data	 into	 the	 image	pixels.	The	secret	data	hiding	
technique	uses	the	adaptive	LSB	replacement	algorithm	for	concealing	the	secret	message	bits	into	
the	encrypted	image.	In	the	data	extraction	module,	the	secret	data	will	be	extracted	by	using	relevant	
key	for	choosing	the	image	pixels	to	extract	the	data.	By	using	the	decryption	key,	the	data	(patient	
information)	will	be	extracted	from	the	output	image.	This	helps	us	to	store	the	information	of	patient	
secretly.	And	it	can	reduce	the	use	of	Paper	in	hospital.

***

A Real Time Plant Monitoring System using IoT
Harshitha.S, Monisha.A, Sangeetha shree.V , Shaheen mubina and Mrs. G. Mahalakshmi malini, M.E.,

Agriculture	has	supported	in	human	growth	all	 these	years.	But	in	the	present	scenario,	 there	
is	a	drop	in	the	yield	of	the	crops	all	over	the	country.	There	are	many	reasons	for	the	decrease	in	
yield.	And	one	important	problem	is	lack	of	plant	monitoring.	So,	by	bringing	new	innovative	ideas	
along	with	technology	this	problem	can	be	solved.	The	process	of	controlling	or	operating	various	
equipment	with	less	human	intervention	is	termed	as	Automation.	Thus,	with	the	help	of	present-day	
technologies	like	IoT	and	embedded	system	in	our	project	its	easier	and	affordable	for	the	farmers	
to	yield.	Our	project	is	based	on	plant	monitoring	technique	with	the	help	of	temperature	sensor,	soil	
moisture	 sensor	 and	added	chlorophyll	with	plant	disease	 identifier	 sensor	 is	 introduced	which	 is	
futuristic.	With	these	newfangled	approaches	productivity	of	crops	can	be	multiplied	and	production	
level	can	be	maximum.	The	advantage	of	our	project	on	the	existing	method	is	we	have	employed	on	
estimation	of	nutrient	content	with	disease	identifier	which	will	succor	during	cultivation.	Therefore,	
this	method	is	handy	for	farmers	to	make	the	cultivation	process	ease.

***
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GENERAL ARTICLES IN ELECTRONICS

2-D Electronics
Interest	in	the	field	started	with	the	discovery	of	graphene,	a	structural	variant	of	carbon.	Carbon	

atoms	in	graphene	form	a	hexagonal	two-dimensional	lattice,	and	this	atom-thick	layer	has	attracted	
attention	 due	 to	 its	 high	 electrical	 and	 thermal	 conductivity,	mechanical	flexibility	 and	very	 high	
tensile	strength.	Graphene	is	the	strongest	material	ever	tested.

In	2010,	the	Royal	Swedish	Academy	of	Sciences	decided	to	award	the	Nobel	Prize	in	Physics	to	
Andre	Geim	and	Konstantin	Novoselov	for	their	“groundbreaking	experiments”	in	graphene	research.
Graphnene	may	have	started	this	2D	revolution	in	electronics,	but	silicene,	phosphorene	and	stanene,	
atom-thick	allotropes	of	silicon,	phosphorus	and	tin,	respectively,	have	a	similar	honeycomb	structure	
with	different	properties,	 resulting	 in	different	 applications.	All	 four	have	 the	potential	 to	 change	
electronics	 as	 we	 know	 it,	 allowing	 for	 miniaturization,	 higher	 performance	 and	 cost	 reduction.	
Several	 companies	 around	 the	 globe,	 including	 Samsung	 and	Apple,	 are	 developing	 applications	
based	on	graphene.

2D Electronic Spectroscopy

The	techniques	of	multidimensional	Fourier	transform	spectroscopy	have	revolutionized	nuclear	
magnetic	resonance	(NMR),	making	it	an	invaluable	tool	for	determining	high	resolution	structures	
of	 complicated	 biomolecules.	 NMR	 can	 also	 study	 dynamics,	 but	 on	 limited	 time	 scales.	 Two	
dimensional	electronic	spectroscopy	(2DES)	is	the	optical	analog	of	the	simplest	multidimensional	
NMR	experiment.	In	analogy	to	2D	NMR,	the	2DES	spectrum	reveals	the	coupling	between	electronic	
transitions,	which	appear	as	cross-peaks.	The	underlying	lineshapes,	describing	the	system	dynamics	
are	also	 revealed	 in	 the	2D	spectrum,	 free	 from	 inhomogeneous	broadening.	Our	group	has	been	
working	to	make	2DES	a	simple	and	accessible	technique,	and	to	expand	the	information	content	of	
2DES	for	applications	to	understanding	natural	and	artificial	light-harvesting.

5g Wireless Technology

The	exchange	of	information	or	communication	with	the	friends,	relatives,	and	dear	ones	has	
become	very	easy	and	simple	that	just	with	a	mobile	phone	we	can	be	in	touch	with	all	of	them.5G	
technology	is	the	abbreviation	of	the	fifth	generation	mobile	technology.	Wireless	communication	has	
commenced	in	early	1970’s	and	after	four	decades	of	it,	the	technology	has	evolved	from	1G	to	5G.	
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From	1G	to	5G	the	world	of	telecommunication	is	totally	changed	and	now	the	aim	of	such	industries	
is	to	furnish	the	best	of	the	best	services	to	the	customers.	The	technical	people	worked	very	hard	
to	furnish	a	smooth,	undisturbed	network	and	at	 last	 they	released	5G	technology	which	aims	for	
such	wireless	 telecommunication	 network.	This	 5G	network	 offers	 the	 data	 bandwidth	 of	 greater	
than	1Gbps,	furnishes	CDMA	multiplex	and	has	the	internet	as	the	core	network.	Well,	the	5G	is	not	
completely	released	but	there	are	few	countries	which	are	using	the	5G	technology.

The	 fifth	 generation	 technology	 offers	 high	 bandwidth,	many	 developed	 features	 and	 due	 to	
these	parameters,	it	will	have	a	huge	demand	in	the	future.	Now-a-days	various	wireless	and	mobile	
technology	 networks	 are	 in	 use	 like	 fourth	 generation	mobile	 networks,	 third	 generation	mobile	
networks	 (UTMS	which	 stands	 for	Universal	Mobile	Telecommunication	 system,	 CDMA	 2000),	
Long	Term	Evolution	(LTE),	Wi-Fi	which	is	an	IEEE	802.11	wireless	network,	WiMAX	which	is	
an	IEEE	802.16	wireless	network	and	mobile	networks,	sensor	networks	and	personal	area	networks	
which	includes	Bluetooth	and	ZigBee.	

Content 1g 2g 3g 4g 5g
Start 1970 1990 2004 Now Soon
Data	bw 2kbps 64kbps 2mbps 1gbps >1gbps
Multiplex Fdma Tdma Cdma Cdma Cdma
Switching Circuit Circuit Packet All	packet All	packet
Core Network Pstn Pstn Packet	 N/w

To	 all	 the	wireless	 and	mobile	 networks,	 the	 data	 and	 the	 signalling	 are	 transferred	 through	
the	IP	i.e.	internet	protocol	or	the	network	layer.	Now,	coming	to	the	fifth	generation	technology	it	
furnishes	all	the	necessary	and	required	facilities	like	mp3	recording,	camera,	video	and	audio	player,	
large	phone	memory	and	with	many	more	applications	which	the	user	have	never	imagined	before.	
This	new	period	of	telecommunication	is	going	to	begin	and	surely	changes	everything	related	to	the	
cellular	industries.	In	the	coming	years,	the	5G	technology	will	be	in	use	because	of	its	advancement,	
affordable	cost,	and	possess	a	bright	future	that	will	keep	it	safe	for	years.	The	mobile	multimedia	
internet	 networks	 can	 be	 totally	 the	 wireless	 without	 any	 limitations	 and	 make	 the	 networks	 as	
worldwide	wireless	web	(WWWW).	

This	fifth	generation	is	based	on	4G	technology	as	it	is	an	advanced	form	of	4G	and	the	internet	
networks	 are	 truly	 wireless	 which	 are	 supported	 by	 LAS-CDMA	 which	 stands	 for	 Large	Area	
Synchronized-Code-	 Division	 Multiple	 Access,	 OFDM	 which	 stands	 for	 Orthogonal	 Frequency	
Division	Multiplexing,	MC-CDMA	which	stands	for	Multi-Carrier	Code	Division	Multiple	Access,	
UMB	 which	 stands	 for	 Ultra-wideband,	 Network-LMDS	 which	 stands	 for	 Local	 Multipoint	
Distribution	Service	and	Ipv6.

At	the	same	time,	5G	technology	offers	very	large	data	capabilities,	unlimited	data	broadcast	
with	the	mobile	operating	system.	It	makes	the	vital	difference,	give	more	services	and	advantages	to	
the	world	when	compared	to	4G.	The	people	are	not	availing	it	as	these	are	just	theories	but	before	
the	innovation	of	4G	it	was	also	a	theory	and	now	it	is	in	existence	which	proves	that	theories	are	the	
base	of	every	innovation.	So,	it	is	an	intelligently	applied	science	and	connects	with	the	entire	world	
without	any	limits,	the	expected	release	of	this	technology	is	around	is	2020.

Advantages:

The	advantages	of	the	5G	technology	are	as	follows:
It	posses	very	high	speed,	high	capacity	and	low	cost	per	bit.
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It	supports	multimedia,	voice,	and	internet.
It	also	offers	global	access	and	service	portability.
It	has	very	high	uploading	and	downloading	speed.
It	offers	high	resolution	and	bi-directional	large	bandwidth	for	mad	mobile	users.

Disadvantages:

The	following	are	the	disadvantages	of	the	5G	technology:
It	is	an	under	processing	technology.
It	is	difficult	to	get	a	high	seed	in	some	parts	of	the	world.
Security	and	privacy	are	yet	to	be	solved.
Many	old	machines	will	not	support	5G.

Applications:

The	5G	technology	has	the	following	applications	in	different	fields:
Helps	in	knowing	weather,	location	and	can	control	the	OC’s	by	the	handsets.
The	education	system	has	its	applications	to	make	the	learning	of	education	much	easier.
At	the	same	time,	it	has	the	applications	in	the	medical	field	also.
Natural	disasters	can	be	detected;	can	visualize	the	universe,	planets,	and	galaxies.

Thus,	the	applications	and	advantages	might	increase	and	will	have	a	wide	range	of	applications	
in	the	future.

In	this	5G	Technology	PPT,	we	will	be	covering	mostly	all	the	aspects	of	5G	technology	listed	
below.	Also	at	 the	end	you	will	get	a	5G	Technology	PDF	file	report	 that	you	can	submit	 to	your	
teacher.	And	apart	from	just	a	ppt	or	pdf	report	it	contains	all	the	valuable	knowledge	that	one	should	
know	as	a	Computer	or	electronics	Engineer.

Automatic Image Enhancement

Various	factors	have	an	effect	on	the	visual	quality	of	images	captured	by	newspapers	readers.	
Technical	limitations	of	users‟	cameras	coupled	with	changing	conditions	in	which	users	take	photos	
results	in	visual	quality	which	covers	a	wide	range.	Camera-related	limitations	arise	as	a	combination	
of	poor	optics,	noisy	sensors,	and	modest	processing	capabilities	of	camera	phones,	which	are	the	
types	of	cameras	commonly	used	by	reader	reporters.

		 Nevertheless,	 it	 is	challenging	 to	design	a	camera	sensor	and	optics	for	mobile	phone	 that	
can	be	used	to	take	photos	in	conditions	that	range	from	bright	daylight	to	shady	indoor	scenes	with	
incandescent	light	or	dark	night	scenes.	Hence,	it	is	most	likely	that	the	images	have	many	distortions	
such	as	poor	contrast,	noise,	motion	blur,	and	colour	casts.

The	distortions	can	be	corrected	manually	or	at	least	enhanced	to	correspond	with	a	subjective	
perception	of	what	an	image	could	be	at	its	best	from	an	editor’s	perspective.	Manual	fine-tuning	is	
however	time	consuming,	and	as	the	amount	of	image	and	video	content	is	growing	exponentially,	
there	 is	an	obvious	need	for	automatic	 image	enhancement.	The	research	question	addressed	here	
is,	to	what	extent	is	it	possible	to	automatically	enhance	image	quality	in	the	case	of	camera	phone	
images.



ECE Quest 2017 -2018

*16*

Methods for automatic image enhancement

In	this	study	we	focused	on	correcting	colour	balance	and	enhancing	global	and	local	contrast.	
This	was	 the	 result	 of	 conclusions	 that	was	made	 according	 to	 literature	 review	 that	 directed	 to	
automatic	methods	 for	 especially	 colour	 balance	 and	 contrast	 enhancement	methods	 that	will	 be	
presented	in	this	chapter.	Though	we	tested	also	robust	de	noising	methods	such	as	Non	local	Means	
and	Nearest	Neighbours”	filter,	 they	are	highly	depended	on	their	parameters.	While	it	 is	possible	
to	find	manually	working	parameters	for	every	image,	automation	would	require	solving	complex	
parameterization	problems	or	using	learning	systems.

Image	enhancement	methods	that	were	selected	in	this	study	include	two	Retinex	based	methods,	
one	 commercial	method,	 and	 commonly	 used	Auto	 levels	method.	 In	 addition,	 we	 implemented	
“Automatic	 Colour	 Equalization”	 algorithm,	 which	 was	 developed	 by	 Rizzi	 et	 al.	 (2003).	 But	
computation	 time	 of	 ACE	 algorithm	 was	 over	 20	 minutes	 (Intel	 Xeon	 Quad	 Core)	 per	 image	
(700x525),	which	is	not	conventional	in	this	context.	Nonetheless,	we	also	implemented	its	boosted	
version	(Gatta	et	al.	2006),	but	its	output	images	included	visible	blocks	in	some	cases	due	to	its	sub-
sampling	approach.

Evaluation of methods

To	answer	the	question	is	it	possible	to	automatically	enhance	images	we	conducted	subjective	
tests.	During	 the	 tests,	 employees	 of	Newspaper	 compared	 a	 set	 of	 reader	 reporters‟	 images	 that	
where	corrected	with	implemented	methods.
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Test images

The	set	of	images	consisted	of	forty	where	the	readers	images	are	published.	Size	of	the	images	
was	 700x525.	The	 selection	was	 done	 partly	 such	 that	 images	where	 from	 different	 periods	 and	
seasons	during	2009	and	2010,	but	also	such	that	there	where	both	low	and	high	quality	images.	As	
we	needed	to	test	also	that	implemented	methods	would	not	attenuate	images	of	higher	quality.	

 

Dıgıtal Steganography Dıgıtal Cryptography:
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Steganography & Cryptography:

Steganography	and	Cryptography	are	closely	related	

The	difference	is	in	their	goals...

Cryptography:	although	encypted	and	unreadable,	the	existence	of	data	is	not	hidden

Steganography:	no	knowledge	of	the	existence	of	the	data	

Steganography	and	Cryptography	can	be	used	together	to	produce	better	protection

Digital Watermarking:

 

Used primarily for identification

Embedding	 a	 unique	 piece	 of	 information	 within	 a	 medium	 (typically	 an	 image)	 without	
noticeably	altering	the	medium

Almost	impossible	to	remove	without	seriously	degrading	an	image

Digital Steganogaphy & Watermarking:	Digital	watermarking	hides	data	in	a	file,	and	the	act	
of	hiding	data	makes	it	a	form	or	steganography

The	key	difference	is	their	goals...

Steganography:	hiding	information

Watermarking:	extending	the	file	with	extra	information

Steganographic	information	must	never	be	apparent	to	a	viewer	unaware	of	its	presence.

Network	Security	and	Steganography:

Confidentiality:	any	unauthorized	person	does	not	know	that	sensitive	data	exists

Survivability:	verifying	that	the	data	does	not	get	destroyed	in	the	transmission

No detection:	cannot	be	easily	found	out	that	the	data	is	hidden	in	a	given	file
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Visibility:	people	cannot	see	any	visible	changes	to	the	file	in	which	the	data	is	hidden

Types	of	Digital	Steganography:

Hiding	a	Message	inside	Text

Hiding	a	Message	inside	Images

Most	popular	technique

Hiding	a	Message	inside	Audio	and	Video	Files

Hiding	a	Message	inside	Text:

Partially effective

Random	capitalosis	is	a	rare	disease	often	contracted	by	careless	internet	users.	This	sad

illness	causes	the	affected	person	to	randomly	capitalize	letters	in	a	body	of	text.	Please

do	not	confuse	this	disease	with	a	blatant	attempt	at	steganography.

Reveals:	Meet	at	the	Front	of	the	Trap

Hiding	a	Message	inside	Text:

First-letter	algorithm

Every	n-th	character

Altering	the	amount	of	whitespace

Using	a	publicly	available	cover	source

Hiding	an	Image	within	an	Image:

Removing	all	but	 the	two	least	significant	bits	of	each	colour	component	produces	an	almost	
completely	black	image.	Making	that	image	85	times	brighter	produces	the	image	below

Memristors

In	1971	Leon	Chua	reasoned	from	symmetry	arguments	that	there	should	be	a	fourth	fundamental	
electronic	circuit-board	element	(in	addition	to	the	resistor,	capacitor	and	inductor)	which	he	called	
memristor,	a	portmanteau	of	the	words	memory	and	resistor.	Although	Chua	showed	that	memristors	
have	many	interesting	and	valuable	properties,	it	wasn’t	until	2007	that	a	group	of	researchers	from	
Hewlett	Packard	Labs	found	that	the	memristance	effect	can	be	present	in	nanoscale	systems	under	
certain	conditions.	Many	researchers	believe	that	memristors	could	end	electronics	as	we	know	it	and	
begin	a	new	era	of	“ionics”.
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While	commonly	available	transistor	functions	use	a	flow	of	electrons,	the	memristor	couples	
the	electrons	with	 ions,	or	electrically	charged	atoms.	 In	 transistors,	once	 the	flow	of	electrons	 is	
interrupted	(for	example	by	switching	off	the	power)	all	information	is	lost.	Memristors	“memorize”	
and	 store	 information	 about	 the	 amount	 of	 charge	 that	 has	 flowed	 through	 them,	 even	when	 the	
power	is	off.	The	discovery	of	memristors	paves	the	way	to	better	information	storage,	making	novel	
memory	devices	faster,	safer	and	more	efficient.	There	will	be	no	information	loss,	even	if	the	power	
is	 off.	Memristor-based	 circuits	will	 allow	us	 to	 switch	 computers	 on	 and	 off	 instantly,	 and	 start	
work	straight	away.	For	the	past	several	years,	Hewlett	Packard	has	been	working	on	a	new	type	of	
computer	based	on	memristor	technology.	HP	plans	to	launch	the	product	by	2020.

Memristor Technology

The	 memristic	 theory	 was	 developed	 in	 1971	 by	 Professor	 Leon	 Chua.	 The	 behaviour	 of	
memristor	was	discovered	by	a	HP	Lab	Scientists	while	he	was	trying	to	find	out	cross	bar	switches.	
Memristor	is	a	switch	used	to	connect	multiple	inputs	to	multiple	outputs	in	a	matrix	–	that’s	why	it	is	
also	known	as	matrix	switch.	Professor	Leon	Chua	had	looked	at	the	samples	of	resistor,	capacitor	and	
inductor	–	from	which,	he	saw	a	missing	component	and	called	it	as	a	memory	resistor	or	memristor.	
The	practical	model	of	memristor	was	developed	by	Stanley	in	the	year	2006.	Memristor	technology	
was	invented	several	decades	ago,	but	it	got	fabricated	recently.

Memristors

Until	now,	to	design	electronic	circuits,	passive	elements	are	used	such	as	capacitors,	resistors	and	
inductors,	but	a	fourth	fundamental	element	also	exists,	which	is	called	as	“memristor”.	Memristor	
is	a	semiconductor	that	joins	a	capacitor,	resistor	and	inductor	to	make	a	fourth	new	kind	of	element	
whose	resistance	is	called	as	memristance	that	varies	as	a	function	of	current	and	flux.	Memristance	is	
a	simply	charge	dependent	resistance	and	the	unit	of	memristor	is	Ohm.	The	following	are	the	benefits	
of	memristor	technology:

It	utilizes	less	energy	and	generates	less	heat.

When	power	is	interrupted	in	data	centers,	it	gives	greater	reliability	and	resiliency.

Memristors	do	not	consume	power	when	idle	and	are	comfortable	with	CMOS	interfaces.
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Density	permits	additional	information	to	be	stored

Physical Memristor

A	 physical	memristor	 consists	 of	 two	 platinum	 electrodes,	 and	 the	 resistance	 of	 this	 device	
depends	on	the	polarity,	magnitude	and	length.	When	the	voltage	is	turned	off,	the	resistance	remains	
as	it	did	just	before	it	was	turned	off.	This	makes	the	memristor	a	non	volatile	memory	device.

In	 the	above	figure,	 two	 terminal	memristor	utilize	 titanium	dioxide	as	 the	resistive	material.	
In	other	memristors,	silicon	dioxide	material	can	be	used.	However,	titanium	dioxide	works	better.	
When	a	voltage	is	applied	across	the	two	terminals,	as	shown	above	–	the	oxygen	atoms	in	the	material	
disperse	towards	left	or	right.	And	then,	the	material	will	become	thinner	or	thicker	depending	on	the	
polarity	of	the	voltage,	thus	causing	a	change	in	the	resistance.

Molecular Electronics

The	 ultimate	 goal	 of	 electrical	 circuits	 is	 miniaturization.	 Also	 known	 as	 single	 molecule	
electronics,	 this	 is	a	branch	of	nanotechnology	 that	uses	 single	molecules	or	collections	of	 single	
molecules	as	electronic	building	blocks.

Molecular	electronics	and	the	organic	electronics	described	above	have	a	lot	in	common,	and	
these	 two	fields	overlap	 each	other	 in	 some	aspects.	To	 clarify,	 organic	 electronics	 refers	 to	bulk	
applications,	while	molecular-scale	electronics	refers	to	nano-scale,	single-molecule	applications.

Conventional	 electronics	 are	 traditionally	 made	 from	 bulk	 materials.	 However,	 the	 trend	 of	
miniaturization	 in	 electronics	 has	 forced	 the	 feature	 sizes	 of	 the	 electronic	 components	 to	 shrink	
accordingly.	 In	 single-molecule	 electronics,	 the	 bulk	 material	 is	 replaced	 by	 single	 molecules.	
The	smaller	size	of	 the	electronic	components	decreases	power	consumption	while	 increasing	 the	
sensitivity	(and	sometimes	performance)	of	the	device.	Another	advantage	of	some	molecular	systems	
is	their	tendency	to	self-assemble	into	functional	blocks.	Self-assembly	is	a	phenomenon	in	which	
the	components	of	a	 system	come	 together	 spontaneously,	due	 to	an	 interaction	or	environmental	
factors,	to	form	a	larger	functional	unit.	Several	molecular	electronic	solutions	have	been	developed,	
including	molecular	wires,	single-molecule	transistors	and	rectifiers.	However,	molecular	electronics	
is	still	in	the	early	research	phase,	and	none	of	these	devices	has	left	the	laboratory.	Understanding	the	
intrinsic	electronic	properties	of	building	blocks	in	conjugated	materials	can	provide	powerful	design	
guidelines	to	control	charge	transport,	such	as	tuning	the	nature	of	the	charge	carriers.	Now,	single-
molecule	transport	studies	of	a	family	of	oxidized	oligothiophenes	have	shown	that	their	molecular	
length	determines	the	dominant	carrier	type.
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Object Removal by Exemplar-based Inpainting
Introduction:

Object Removal

Idea:	Remove	object(s)	from	digital	photographs,	and	then	fill	the	hole	with	information	extracted	
from	the	surrounding	area.

Filled	region	should	look	“reasonable”	to	the	human	eyes.

Before After

Approaches:

Texture Synthesis:

Sample	colour	values	of	the	surrounding	area

Generate	textures	with	sampling	result	to	fill	the	hole

Advantage:

Cheap	and	effective

No	blur	or	other	degradation

Disadvantage:

May	lose	linear	structure	and	composite	textures
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Inpainting :

Fill	holes	by	propagating	linear	structures	into	the	target	region	via	diffusion

Advantage:

Preserves	the	linear	structures

Disadvantage:

Diffusion	will	cause	blurs,	which	are	usually	noticeable

Criminisi’s	approach:

Combine	the	strengths	of	two	approaches

Use	a	texture	synthesis	algorithm

Give	higher	priority	to	linear	structures

Result :

Linear	Structures	are	preserved

No	blurs	introduce

 

Structure Propagation by exemplar-based texture synthesis
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Organic Electronics

The	development	of	conducting	polymers	and	their	applications	resulted	in	another	Nobel	prize	
in	2000,	this	time	in	chemistry.	Alan	J.	Heeger,	Alan	G.	MacDiarmid	and	Hideki	Shirakawa	proved	
that	plastic	can	conduct	electricity.

Unlike	conventional	inorganic	conductors	and	semiconductors,	organic	electronic	materials	are	
constructed	from	organic	(carbon-based)	molecules	or	polymers	using	chemical	synthesis.	Organic	
electronics	is	not	limited	to	conducting	polymers,	but	includes	other	organic	materials	that	might	be	
of	use	in	electronics.	These	include	a	variety	of	dyes,	organic	charge-transfer	complexes,	and	many	
other	 organic	molecules.	 In	 terms	 of	 performance	 and	 industrial	 development,	 organic	molecules	
and	polymers	cannot	yet	compete	with	 their	 inorganic	counterparts.	However,	organic	electronics	
have	some	advantages	over	conventional	electronic	materials.	Low	material	and	production	costs,	
mechanical	 flexibility,	 adaptability	 of	 synthesis	 processes	 and	 biocompatibility	 make	 organic	
electronics	a	desirable	choice	for	certain	applications.

Commercially	available	high-tech	products	relying	on	organic	semiconductors,	such	as	curved	
television	screens,	displays	for	smartphones,	coloured	light	sources	and	portable	solar	cells,	demonstrate	
the	 industrial	maturity	 of	 organic	 electronics.	 In	 fact,	 several	 high-tech	 companies,	 including	LG	
Electronics	and	Samsung,	have	invested	in	cheap	and	high-performance	organic-electronic	devices.	It	
is	expected	that	the	organic	electronics	market	will	grow	rapidly	in	the	coming	years.	BASF	provides	
material	systems	solutions	for	mass	application	 in	organic	electronics	Organic	electronics	 (OE)	 is	
one	 example	of	how	chemistry	 enables	 innovations.	 Innovative	organic	materials	will	 be	 the	key	
ingredients	for	robust,	 lightweight,	unbreakable	and	affordable	future	applications	(e.g.	disposable	
electronic	devise,	OLEDs	for	displays	and	lighting).	We	are	focusing	on	organic	semiconductors	for	
light	emitting	diodes	(OLEDs)	and	organic	thin	film	transistors	(OTFTs).

In	the	field	of	organic	light	emitting	diodes	for	example	we	are	developing	light-emitting	materials	
for	next	generation	displays	and	lamps.	Our	research	is	leading	the	way	in	the	development	of	highly	
efficient	blue	emitters.	They	are	currently	being	tested	for	use	in	electronics	and	lighting	applications.
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 Spintronics:

Spintronics,	a	portmanteau	word	meaning	“spin	transport	electronics”,	is	the	use	of	a	fundamental	
property	 of	 particles	 known	 as	 “electron	 spin”	 for	 information	 processing.	 Electron	 spin	 can	 be	
detected	as	a	magnetic	field	with	one	of	two	orientations:	up	and	down.	This	provides	an	additional	
two	binary	states	 to	 the	conventional	 low	and	high	 logic	values,	which	are	 represented	by	simple	
currents.	Carrying	information	in	both	the	charge	and	spin	of	an	electron	potentially	offers	devices	
with	a	greater	diversity	of	functionality.

So	far,	spintronic	technology	has	been	tested	in	information-storage	devices,	such	as	hard	drives	
and	 spin-based	 transistors.	 Spintronics	 technology	 also	 shows	 promise	 for	 digital	 electronics	 in	
general.	The	ability	to	manipulate	four,	rather	than	only	two,	defined	logic	states	may	result	in	greater	
information-processing	power,	higher	data	transfer	speed,	and	higher	information-storage	capacity.

It	 is	 expected	 that	 spin	 transport	 electronic	devices	will	 be	 smaller,	more	versatile	 and	more	
robust	compared	with	their	silicon	counterparts.	So	far	this	technology	is	in	the	early	development	
stage	and,	irrespective	of	intense	research,	we	have	to	wait	a	couple	of	years	to	see	the	first	commercial	
spin-based	electronic	chip.

Spintronics	is	an	emerging	field	of	nanoscale	electronics	involving	the	detection	and	manipulation	
of	electron	spin.	Electron	spin	can	be	detected	as	a	magnetic	field	having	one	of	two	orientations,	
known	as	down	and	up.	This	provides	an	additional	two	binary	states	to	the	conventional	low	and	high	
logic	values,	which	are	represented	by	simple	currents.	With	the	addition	of	the	spin	state	to	the	mix,	
a	bit	can	have	four	possible	states,	which	might	be	called	down-low,	down-high,	up-low,	and	up-high.	
These	 four	 states	 represent	quantum	bits	 (qubits).	Spintronic	 technology	has	been	 tested	 in	mass-
storage	components	such	as	hard	drives.	The	technology	also	holds	promise	for	digital	electronics	in	
general.	The	existence	of	four,	rather	than	two,	defined	states	for	a	logic	bit	translates	into	higher	data	
transfer	speed,	greater	processing	power,	increased	memory	density,	and	increased	storage	capacity,	
provided	the	properties	of	electron	spin	can	be	sufficiently	controlled	for	practical	applications.


