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HOD’S	ADDRESS:	
	
“It	gives	me	immense	pleasure	to	introduce	the	third	edition	of	‘DJ-STRIKE’	a	project	
based	 learning	mentorship	program	run	by	 IETE-SF	of	Department	of	Electronics	&	
Telecommunication	Engineering	of	DJ	Sanghvi	College	of	Engineering.	The	DJ	Sanghvi	
College	of	Engineering	is	a	prestigious	institute	with	an	influx	of	brilliant	minds.	With	
the	advent	of	new	technologies,	we	aim	to	feed	the	inquisitiveness	of	the	students	as	
well	as	unfold	latest	aspects	of	scientific	developments	with	this	mentorship	program.	
It	 is	 the	 endeavor	 of	 this	magazine	 to	 acquaint	 the	 readers	 with	 various	 technical	
papers	and	their	corresponding	projects	and	to	provide	them	with	enriching	technical	
knowledge.”	
	

Dr.	Amit	A.	Deshmukh	
Professor	&	Head,	

Department	of	Electronics	&	Telecommunication	Engineering,	DJSCE	
	
FROM	THE	STUDENT'S	DESK:	
	
“DJ	 STRIKE	 2019-20	 is	 the	 continuation	 of	 the	 collaborative	 mentorship	 program	
which	was	initiated	in	the	academic	year	2017-18	by	DJSCE	IETE-SF,	with	an	agenda	
of	encouraging	students	of	different	departments	and	years	to	develop	projects.	The	
idea	is	to	provide	an	excellent	opportunity	to	expand	capabilities	as	well	as	a	way	of	
internalizing	the	practicality	of	different	subjects.	It	is	a	bridge	between	the	raw	ideas	
of	juniors	and	the	technical	knowledge	of	seniors.	The	program	facilitates	the	students	
to	 expand	 the	 scope	 of	 their	 knowledge	 beyond	 the	 curriculum.	 Students	 get	 an	
opportunity	to	work	on	their	ideas	and	make	it	come	to	life	with	the	help	of	our	facility	
guides	 and	BE	Mentors.	 Overall	 it	 builds	 team	 spirit,	management	 skills,	 analytical	
skills	and	troubleshooting.”	
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About	DJ	STRIKE	
	

DJ	STRIKE	is	a	novel	initiative	of	Electronics	and	Telecommunication	Engineering	Department	organized	
by	students’	committee	of	IETE-SF.	It	is	a	collaborative	learning	where	students	from	various	departments	
are	working	together,	sharing	their	knowledge	to	develop	a	product.	Product	development	is	an	essential	
an	integral	part	of	the	competition.	DJ	Antariksh	is	a	key	outcome	of	DJ	Strike	Mentorship	Programme.	It	is	
the	official	rover	challenge	team	of	DJSCE	and	it	was	pioneered	by	the	students	of	the	Department	of	EXTC	
and	aims	to	build	next	generation	Martian	Rover.	Students	are	encouraged	to	continue	the	development	of	
the	project	to	an	industry	level	product	by	allowing	them	to	continue	it	as	the	final	year	project	as	well	as	a	
project	for	the	subsequent	year	of	the	competition,	to	ensure	sufficient	time	for	students	to	work	upon	it	
and	develop	 it	 into	an	 industry	 level	product.	DJ	 strike	 starts	with	 floating	projects	 in	various	domains	
followed	by	forming	the	groups	of	Second	year	and	Third	year	students	mentored	by	a	final	year	student	
and	guided	by	a	faculty	member.	Certain	groups	have	also	seeked	the	guidance	of	the	esteemed	alumni,	this	
has	provided	 them	a	perspective	of	 current	 industry	 level	demand	of	products.	Each	group	gives	 three	
project	topic	preferences,	exploring	topics	across	a	range	of	subject	boundaries	which	motivates	students	
to	pursue	further	knowledge	in	different	subject	areas	that	are	part	of	the	curriculum	thus	motivating	a	
curriculum	 based	 learning	 with	 practical	 exposure.	 One	 topic	 is	 allotted	 after	 discussion	 with	 faculty	
coordinators.	After	finalizing	the	topic,	each	group	goes	through	various	stages	of	review	process	at	regular	
intervals	displaying	their	progress	and	are	evaluated	based	on	various	criteria’s	by	faculty	coordinators.	
Each	 review	 consists	 of	 50	marks.	 This	 review	 is	 carried	 out	 over	 a	 span	 of	 eight	 to	 nine	months.	 The	
structure	of	the	reviews	and	guidance	given	by	reviewers	helps	in	the	timely	submission	and	systematic	
approach	in	completing	the	project	in	all	aspects.	The	first	review	which	is	documentation	review,	primarily	
focuses	on	the	ability	of	the	student	to	apply	basic	knowledge,	to	analyze	the	problem	and	propose	a	model	
tool	 to	 execute	 project.	 In	 the	 second	 and	 third	 reviews	which	 are	 progressive	 reviews,	 each	 group	 is	
required	to	complete	about	30%	and	70%	of	the	project	respectively	and	write	the	first	draft	of	the	technical	
paper	based	on	the	work	done.	Students	are	guided	on	how	to	write	a	technical	paper	and	a	video	has	also	
been	shared	for	the	same.	In	the	fourth	review	which	is	final	review,	each	group	is	required	to	demonstrate	
full	product	and	submit	final	draft	of	technical	paper.	Each	technical	paper	undergoes	plagiarism	check	by	
Turnitin	 software	 and	 based	 on	 the	 report,	 the	 paper	 with	 minimum	 plagiarism	 is	 accepted	 for	 the	
publication.	Based	on	the	marks	after	the	final	review	top	3	groups	are	promoted	to	DJ	Spark	which	is	a	
state	 level	 competition	 and	 their	 technical	 papers	 are	 published	 in	 DJ	 spark	 magazine	 carrying	 ISBN	
number.	Rest	of	 the	projects	 are	presented	during	DJ	 strike	 competition	and	 their	 technical	papers	 are	
published	in	DJ	strike	magazine	with	ISBN	number.		

DJ	Strike	is	a	yearlong	academic	activity	where	students	share	and	apply	their	knowledge	of	Engineering	
fundamentals	and	Engineering	specialization	in	order	to	achieve	success	in	product	development.	Strike	
provides	an	opportunity	to	further	enhance	the	project	in	the	subsequent	academic	year	which	enables	the	
prototype	turn	into	a	product.	Each	student	learns	how	to	function	effectively	as	a	team	member	as	well	as	
a	team	leader.	This	project	based	learning	holds	great	weightage	in	any	resume	and	can	help	boost	career	
of	the	student.	It	reflects	of	their	practical	knowledge	and	enhance	the	prospect	of	the	student	not	only	to	
get	a	job	or	admission	for	higher	studies	but	also	benefits	them	while	securing	better	internships	of	their	
choice	having	worked	on	projects	of	that	calibre.	It	allows	more	in	depth	exploration	of	topics,	issues	and	
problems	within	 and	across	 subject	 areas	 and	discipline.	 It	 helps	 students	 to	nurture	 themselves	 as	 an	
engineer,	giving	them	chance	of	finding	the	solution	to	a	similar	problem	that	they	might	carry	out	in	their	
future	 profession.	 The	 projects	 made	 a	 great	 impact	 in	 the	 form	 of	 Industrial	 as	 well	 as	 from	 Social	
perspective.	
	
	

Prof.	Anuja	Odhekar,	Prof.	Yukti	Bandi, Prof.	Tushar	Sawant,	Prof.	Venkataramanan	V.		
Strike	Coordinators,	Department	of	Electronics	&Telecommunication	Engineering,	DJSCE	

iv.	



 

DJ	STRIKE	2019-20	Committee	
	

Chief	Patron	
Shri.	Amrish	R.	Patel	
(President,	SVKM)	

	
Patrons	

Shri.	Bhupesh	R.	Patel	
(Joint	President,	SVKM)	

	
Shri.	Bharat	M.	Sanghvi	 Shri.	Chintan	A.	Patel	
(Vice	President	&	Trustee,	SVKM	and	I/C,	DJSCE)	 																			(Hon.	Vice	President,	SVKM)	
	

Shri	Shalin	S.	Divatia	 			Shri.	Sunandan	R.	Divatia	 Shri.	Jayant	P.	Gandhi	
(Hon.	Jt.	Secretary,	SVKM)			 	(Hon.	Secretary,	SVKM)	 (Hon.	Jt	Secretary,	SVKM)	
	

Shri.	Jagdish	B.	Parikh	 		Shri.	Harshad	H.	Shah							 Shri.	Harit	H.	Chitalia	
(Hon.	Jt.	Treasurer,	SVKM)	 		(Hon.	Treasurer,	SVKM)		 (Hon.	Jt	Treasurer,	SVKM)	

	
	

Advisory	Committee	
	

Shri.	Asoke	Basak	(CEO,	SVKM)	
Dr.	Hari	Vasudevan	(Principal,	DJSCE)	

Dr.	A.C.	Daptardar	(Vice	Principal,	Admin,	DJSCE)	
Dr.	Manali	J.	Godse	(Vice	Principal,	Acad,	DJSCE)	

Dr.	A.	Mahapatra	(Prof.&	Head,	Chemical	Dept,	DJSCE)	
Dr.	K.N.	Vijaykumar	(Prof.&	Head,	Mechanical	Dept,	DJSCE)	
Dr.	M.M.	Narvekar	(Prof.&	Head,	Computer	Dept,	DJSCE)	
Dr.	P.S.	Joshi	(Prof.&	Head,	Electronics	Dept,	DJSCE)	

Dr.	Vinaya	Sawant	(Head,	IT	Dept,	DJSCE)	
	
	
	
	
	
	
	
	
	

v.	



 

	
DJ	STRIKE	2019-20	Staff	Committee	

	
Editors	

Dr.	Amit	A.	Deshmukh	(Professor&	Head,	EXTC	Dept.)	
Prof.	Anuja	A.	Odhekar	(EXTC	Dept.)	

	
	

Associate	Editors	
Prof.	Yukti	Bandi	(EXTC	Dept.)	

Prof.	Tushar	Sawant	(EXTC	Dept.)	
Prof.	Venkataramanan	V.	(EXTC	Dept.)	

	
	

Strike	Faculty	Guides	
Prof.	Sanjay	Deshmukh	(EXTC	Dept.)	
Prof.	Poonam	Kadam	(EXTC	Dept.)	
Prof.	Rahul	Taware	(EXTC	Dept.)	

Prof.	Shivani	Bhattacharjee	(EXTC	Dept.)	
Prof.	Ameya	Kadam	(EXTC	Dept.)	

Dr.	Sunil	Karamchandani	(EXTC	Dept.)	
Prof.	Ranjushree	Pal	(EXTC	Dept.)	
Prof.	Venkata	Chavali	(EXTC	Dept.)		
Prof.	Mrunalini	Pimpale	(EXTC	Dept.)	
Prof.	Archana	Chaudhari	(EXTC	Dept.)	
Prof.	Aarti	Ambekar	(EXTC	Dept.)	
Prof.	Revathi	A.S.	(EXTC	Dept.)	

Prof.	Shashikant	Auti	(Mechanical	Dept.)	
	
	
	
	

	
	

	
	
	

vi.	



 

	
DJ	STRIKE	2019-20	Student	Committee	

	
Parthivi	Merchant	
Bhavya	Sekhani	

Avi	Doshi	
Akshil	Panchal	
Harsh	Gohil	
Shyamal	Oza	

Prachi	Sadarangani	
Mansi	Parekh	
Devna	Dave	

Pooja	Sadarangani	
	
	

Aamir	Khambati	
Vrutansh	Shah	
Anuj	Sardesai	

Ashwin	Swaminathan	
Keagan	Pinto	
Ansh	Disawal	
Rushabh	Shroff	

Dishay	Shah	
Pooja	Sadarangani	
Janvi	Chitroda	
Harsh	Sanghavi	

Kalpesh	Chaudhary	
Krina	Shah	

Dhruv	Bhavsar
	
	

Rushabh	Nagda	
Kirtan	Jhaveri	

Jai	Beri	
Riyanshi	Shah	
Sanjay	Chauhan	
Nisarg	Shah	

Divjyot	Singh	Saluja	
Aarushi	Raichur	
Yukta	Kanani	

Ritvik	Khandelwal	
	

Lakshita	Shetty	
Heta	Shah	

											Karan	Shah	
Megh	Katti	

Soumya	Wagle	
Anuja	Barje	
Moksha	Shah	

Saisri	Krishnamoorthy	
Nidhi	Gohil	
Deep	Gosar

	
	
	
	

						vii.



 

	



Contents	

	 Disclaimer	 ii	

	 From	the	Editorial	Desk	 iii	

	 Committees	 iv	

1)	 Arduino	Based	Multifunctional	Speaker	–FoneFree	 1	

2)	 Autonomous	Bot	using	ROS	 5	

3)	 STM32	based	Quadcopter	and	Custom	Designed	Radio	Controller	 9	

4)	 Office	Automation	(RAMUKAKA)	 15	

5)	 Spoof	Detection	 22	

6)	 Smart	Shopping	System	with	Intelligent	Sales	Prediction	Using	Machine	Learning	 26	

7)	Water	Reservoir	Management	System	 31	

8)	 Automated	Waste	Segregator	using	Arduino	 38	

9)	 RFID	Library	Management	System	 42	

10)	Mental	Health	Assistant	using	Machine	Learning	 47	

11)	 Customer	Trend	Analyzer	 53	

12)	 Predictive	Algorithm-based	Traffic	Regulation	Enforcer	 58	

13)	 IoT	Based	Smart	Street	Light	Monitoring	System	 61	

14)	 IoT	based	Door	Locking	System	 64	

15)	 F.L.A.T.	(Four-Legged	All-Terrain)	Bot	For	Surveillance	and	Disaster	Management	 68	

16)	 Telemetry	System	of	a	Quadcopter	 74	

17)	
Healthcare	Assistant	System	Using	Natural	Language	Understanding	and	Machine	
Learning	 78	

18)	Metal	Detector	Robot	Using	Arduino	 82	

19)	 Automated	Smart	Wheelchair	 87	

20)	 Heart	Rate	Monitoring	System	Using	Arduino	 93	

21)	 Smart	Agriculture	 97	

22)	 Smart	Shoes	For	The	Visually	Disabled	 105	

23)	 Voice	Controlled	Mobile	Robotic	Arm	 111	

24)	 Smart	Water	Management	System	 117	

25)	 Autonomous	Tomato	Harvester	Using	Robotic	Arm	 121	

26)	 Tryambakam	 127	

27)	 Predictive	Algorithm-based	Traffic	Regulation	Encoder	 133	

28)	 Password	Based	Door	Lock	System	 137	

29)	 Secure	Garage	System	 142	

30)	 Object	Detection	Using	Image	Processing	on	Raspberry	Pi	 146	



• Arduino Based Multifunctional Speaker-Fonefree 

   
 • Proceedings for DJ STRIKE 2019-20                                                                                                    ISBN: 978-93-5391-770-8 
  
 

Arduino Based Multifunctional Speaker – 
FoneFree 

Muskan Agarwal1, Niyati Shah1, Palak Deora1,  Fawzan Sayed1, Jai Beri1, Viresh Dhruv1, Aarti G Ambekar2 

1U .G. student, Electronics and Telecommunication Department, DJSCE, Vile Parle (W), Mumbai- 400056.  
2Assistant Professor, Electronics and Telecommunication Department, DJSCE, Vile Parle (W), Mumbai-400056 

Email:1 vireshdhruv10@gmail.com,1 agarwalmuskan9920@gmail.com,1 jaiberi25@yahoo.co.in, 1niyatis615@gmail.com,1 
fawzansayed@gmail.com, 1palakdeora7152@gmail.com, 2aarti.ambekar@djsce.ac.in

Abstract: The core of this project, fittingly titled "FoneFree", 
revolves around the concept of Digital Detox. All around the 
world, studies and researches have started to acknowledge the 
harmful health problems and socio-political implications of our 
obsessions with our mobile phones and hence, people have 
started to take digital health seriously. It is estimated that 
young adults today spend almost 3 hours using their mobile 
phones daily which is a catastrophic issue. The project aims to 
provide recreation through the means of FM radio and 
memory-based audio and also provides installations such as 
alarm clock, temperature display, date-time display, none of 
which requires a functioning mobile phone. FoneFree runs on 
an Arduino mega board and 3.5" TFT touch screen equipped 
with a screen shield. It uses the MP3-TF-16P music player 
module, DS3231 alarm clock module, the TEA5767 radio 
module and the LM386 audio amplifier. This project was 
created with keeping in mind the philosophy of this 
detoxification revolution where followers have started 
removing any distractions, stopped glamorizing busyness, 
cutting their digital consumption by 1/3rd of its original 
amount and occasionally even "fasting" from electronics.  

Keywords: Arduino mega, MP3-TF-16P music player module, 
memory-based audio, DS3231 alarm clock module, a TEA5767 
radio module, LM386 audio amplifier. 

I. INTRODUCTION 

      In the last 20 years, the world of electronics has been 
introduced with technologies and ideas that were developed 
to help consumers of digital content maintain a healthy 
relationship with the gadgets that they own and help them 
“detoxify” from them. Digital Detoxification can be defined 
as a process in which a person voluntarily refrains from 
using digital devices such as smartphones, computers, and 
social media platforms. This form of detoxification has 
gained popularity, as individuals have increased their time 
consumed on digital devices and the Internet. A study has 
estimated that an average smartphone owner today spends a 
catastrophically concerning three to four hours using it.  
“These programs can be labeled under different names — 
digital wellness, digital detox, digital minimalism — but 
they’re all addressing the same issue.  

      We’ve lost control over how we let a tech into our lives,” 
says Shirin Ghaffary, an author for Vox and a digital 
wellness advocate. Social media appears to promote 
narcissism, smartphones could be causing insomnia, and 
screens seem to be making our kids less empathetic. This can 
be a sign of a real disorder called Social Media Anxiety 

Disorder. According to research, social media use is 
associated with several psychological problems, including 
anxiety, depression, loneliness, and more. Radical measures 
and steps are being taken to counteract this problem. String 
hotels keep their visitors' phones locked away to ensure a 
better holiday. There's a whole new sub-genre of self-help 
books aiming to coach people on how to turn their digital 
technology dependence down. Young gamers in suburban 
Seattle are attending meetings in the AA-style to deal with 
isolation from the dopamine boosts that come with a 
simulated screen shooting of a target.  

      The problem statement of this paper targets the 
predicament of digital addiction and aims to propose a 
practical solution for the same. The advantages of this 
culture are very real and solid and can be displayed through 
survey results: 82% people have seen an improvement in 
relationships, 20% have seen a drastic drop in stress, 65% 
have reported improvement in physical strength and energy 
and nearly all people have reported better sleep patterns, 
increase in attention span, problem-solving and analytical 
skills, and in general, a less dependency on technology. “The 
best electricity saving device is the switch- just switch off 
when not required!” Yet, many claims that this movement is 
just a fad that will pass after testing the best detox routines. 
But, even these state-of-the-art detox mechanisms fail to 
provide a solid solution to the currently existing problems 
for a very simple reason: the solutions are connected to the 
internet. One might argue that mobiles can be actively not 
used, but many fall prey to the temptation of using their 
phones. Hence, the issue is that people do not have self-
control and hence must be provided with a solution that 
doesn’t include connections at all. Since mobile phones are 
a necessary evil, it is impossible to cut them out completely, 
but it has been proposed that one can dedicate about 3-4 
hours in a day to religiously cut out the consumption of 
digital media, thereby reaping the benefits and also 
maintaining well-being.  

Ironically, mobile phones which were created with an 
endeavor to connect the entire world are doing the exact 
opposite by pulling people away from one another and 
gluing them to their screens. Loneliness more than ever 
before has become a major issue amongst the youth of the 
current generation. Man is a social animal who needs to 
interact with other humans in person, without which his life 
has reduced meaning. The devils of the discussion, mobiles, 
have wreaked havoc on this traditional system of interaction. 

1
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FoneFree, the project, makes a humble attempt to display 
what the philosophy behind the ideal solution should be, that 
is, complete riddance of connections only for hours when it 
is not required. 

II. OBJECTIVE  
The main aim of this paper is to make a product come to life 
that can battle our infatuation with phones. It also aims at 
using the functionalities offered by the core graphic library 
and hardware-specific library to deliver the best graphics at 
interaction with the user. For example, the built-in 
LiquidCrystal library makes it easy to talk to character 
LCDs. The specific objectives would be to interpret and 
evaluate how to program the Arduino Mega board using 
Arduino IDE, to interface it with various modules such as 
the clock module, music player and FM radio, to include 
libraries needed for serial communication as well as for the 
modules used in the project. After being executed 
successfully, this outcome can help reduce the phone 
radiation effects in all age groups of people and thus making 
their life a bit better. 

III. PROPOSED DESIGN  

      We have used the Arduino Integrated Development 
Environment (IDE) which is a cross-platform for the overall 
implementation of the project. It is a framework written in 
functions from C, C++ which is used to upload and compile 
programs to Arduino compatible boards.  We have used the 
Arduino Mega board which is a low-cost hardware device 
that can be powered by the USB attachment or with an 
outside power supply. It has 54 computerized input/yield 
pins (of which 14 can be utilized as PWM yields), 16 simple 
data sources, 4 UARTs (equipment sequential ports), a 16 
MHz oscillator, an ICSP header, and a reset button. It 
contains everything expected to help the microcontroller 
which is the reason we have picked this board over different 
forms. We have additionally utilized the 3.5-inch shading 
TFT show equipped with a shield. It tends to be effectively 
connected to the Arduino board with no wiring. It has a goals 
of 480X320 pixels, it additionally bolsters contact work and 
is effectively expandable with SD card opening. DS3231 
real-time clock module is used to display the current time, 
date and temperature of the environment. It is a low-cost, 
highly authentic, I2C based clock with a temperature-
compensated crystal oscillator (TCXO) and crystal 
integrated into it. The module combines a coin cell battery 
input which helps it retain date and time even when the main 
power to the device is suspended. It can be set to operate 
either in the 24-hour or 12-hour format with an active-low 
AM/PM indicator. 

 
Fig. 1. DS3231 real-time clock module 

     The MP3-TF-16P is a small low-cost music player 
module that provides a simple audio output when directly 
connected to a speaker. The machine is used for playing 
music and executing certain tasks such as playing the next 
and previous song, shuffling, pausing the currently playing 
song, etc. The module comes with an SD card slot that 
allows users to install the necessary audio into the module. 

 
Fig. 2. MP3-TF-16P module 

      The TEA5767 FM Radio Module is an electronically 
controlled single-chip stereo FM radio for low voltage 
applications. It has fully integrated selectivity of 
Intermediate Frequency (IF) and FM demodulator. The I2C 
interface matches it to the wall. It is a suitable choice for our 
project because of its high sensitivity and an automatic gain 
control circuit. 

Fig. 3. TEA5767 FM Module 

The LM386 Audio Amplifier Module is a very low cost 
audio amplifier and can power any speaker. For the cost and 
size of the circuit, the sound from the LM386 Audio 
Amplifier can be adequately loud. 

 

Fig. 4. LM386 Audio Amplifier Module 
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IV. IMPLEMENTATION 

 

 
Fig. 5. Flowchart of the proposed design 

 
We have included libraries for the TFT touch screen, MP3 
player, real-time clock module, radio module as well as for 
the serial communication. The built-in libraries and these 
libraries have a collection of codes that makes it easy for us 
to connect with any sensor, module or display. Here, we are 
using an Arduino mega board and a 3.5” TFT touch screen 
with a suitable shield for connecting the screen with the 
Arduino Board. For playing the music, we use the MP3-TF-
16P Player module, for the alarm clock, the DS3231 Real 
Time Clock module and the FM radio, the TEA5767 Radio 
module. 
 
The entire circuit is designed on the same Arduino mega 
board. As the TFT shield is blocking the free pins on the 
Arduino board, a separate mount is used to solder the 
connections of different pins, for example, the ground 
connection and the powering through VCC pin. After all the 
connections are done, we start writing our code for different 
the various modules. 
 
Initially, we create appropriate objects and define some 
variables needed to proceed in the program. We define 
variables for the buttons that have to be created on the 
screen. We also define some TFT readable color codes that 
are their hex codes at the beginning of the code. To use the 

touch screen function of the TFT LCD module we need to 
calibrate it so that it responds to the touch at the correct place 
on the screen. 
 
Now the interface will have buttons that will take the user to 
different screens that contains music player, alarm clock, 
etc. This is done by defining “if” conditions in the “void loop 
( )” function of the program. If the touch detected is at the 
alarm button, the variable “currentPage” is set to 1 and 
otherwise 2 and so on for respective screens. Accordingly, 
different functions are defined for different screens and the 
“if” condition will call the respective function as the touch 
is identified. 
 
For the Home Screen, the time is displayed with the help of 
the DS3231 library. The “getTimeStr( )” function of the 
library reads the time from this clock module. Using the 
“substring()” function we get the hours, the minutes and 
seconds into separate variables and print them each time a 
change has happened in the seconds, the minutes or the 
hours. 
 
The home screen shows broad detail about the hour, time 
and temperature, as well as two buttons for the Music Player 
and the Alarm Clock. Once we reach the Music Player, by 
clicking the large "Play" button in the middle of the screen 
we can start playing the music. There are two more buttons 
right next to it, to play the previous or next song. Over these 
catches, there is the melody progress bar, and at the base of 
the screen, we have a volume bar and two catches for 
diminishing and expanding the volume. In the upper right 
corner there is a clock and on the left side is the "Menu" 
button which takes us back to the home screen. Then again, 
if we enter the Alarm Clock we can set an alert by utilizing 
the two catches for setting the hours and the minutes. At the 
point when the alert will be actuated, a tune will begin 
playing at a higher volume, and it will continue playing until 
we press the "Dismiss" button. 

 

 

 

Fig. 6. Arduino Mega interfacing with MP3 module 
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V. RESULTS AND CONCLUSION 

 
As seen we have successfully compiled all the codes with 
detailed graphic displays that will give the user a decent 
interface.  The TFT LCD screen displays images in forms of 
buttons that are converted into bitmaps using the 
ImageConverter565 tool which comes with the TFT library. 
Our implementation will provide the convenience of an MP3 
player as well as the added benefit of being able to listen to 
music on any stereo with an FM Radio. It aims at 
diminishing the excess usage of cell phones before bedtime 
and our need to check our phones early in the morning. This 
multipurpose device will prove to be of great use for today’s 
generation. The main goals of this device were to benefit the 
health and provide ease of use which are being fulfilled after 
the successful implementation of the project. Our approach 
does not involve creating something lavish; rather we aim at 
digital detoxification as our main goal. 
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Abstract– Robot could be a machine ready to automatically 
perform the task or a series of task depending upon the 
programming and its environment. Robot is powered by some 
electrical source and programmed by humans to perform 
particular set of task and contains a ability to retort to its 
environment. so as to develop such a robot which does 
localization, mapping, path planning and navigation effectively 
and efficiently in an office like environment? The challenge 
however in office like environments is that almost all of the 
area(cubicles within the office floor) looks identical in nature. 
So we've to form a map which might then help the robot to 
locate itself within the map and navigate autonomously. 
Hence a desire is aroused to develop a robot which could map 
its environment autonomously avoiding all possible obstacles in 
its path.So we've to form a map which might then help the 
robot to locate itself within the map and navigate 
autonomously. Hence a desire is aroused to develop a robot 
which could map its environment autonomously avoiding all 
possible obstacles in its path. It consists of assorted sensors 
onboard like the Ultrasonic sensor - HC-SR04, IMU (inertial 
measurement unit) - mpu650, Raspberry Pi Camera Module, 
Wheel Encoder for odometry etc. Thus within the proposed 
work an autonomous guided navigation system implemented 
on a mobile robot chassis with Robot Operating System (ROS) 
software counterpart intended for indoor navigation is 
presented and is intended to figure both in 
autonomous additionally as in manually controlled modes. 
 
Key Words– Robot Operating System, Raspberry Pi, Optical 
Encoders, Gazebo, Ultrasonic Sensor, IMU Sensor   
 

I. INTRODUCTION 
 

The robots are generally used to help humans in several 
fields, from day to day activities to industrial applications 
.The robot science has developed significantly due to the 
demands of people and industry recently. The main aim of 
making robot is to reduce the human work also it is much 
cheaper and more accurate as compared to humans to do 
some tasks. Robots never get bored, doesn't need any rest, 
don't need food, don't and best of all the don't ever complain! 
. The primary aim of our project is to learn how to use ROS 
(Robot Operating System) and implement it to build an 
autonomous robot .ROS is a collection of software 
framework used for robot software development. ROS is a 
framework supported by PC loaded with Ubuntu. Using 
ROS framework we can process various sensor and control 
speed of the motor by giving certain commands ROS is 
having standard implementation of navigation algorithm 
(navigation stack), mapping algorithm (SLAM) and 
simulation software (Gazebo).Using these algorithms, we 
can build the map of the office and navigate robot inside the 
office autonomously. This robot can be used in the office to 

transfer various documents like files or moving heavy items 
from one place to another. Also, sensors like ultrasonic 
sensors are used in order to change the direction of the robot 
if there is any obstacle in between.  
Robot is mainly composed of 3 main parts: 
 
1. Controller – it is called as the “brain” of the robot 
performs  various tasks to the sensors and the moving parts 
of the robot which is   programmed by a computer program.  
2. Mechanical parts -piston, motors, encoders, wheels, and 
encoders that make the robot move, grab, turn, and lift. 
3. Sensors - it is an electronic device used to detect events or 
changes surrounding to the robot. Sensors allow the robot to 
determine sizes, shapes,space between objects, direction, 
and other relations and properties of substances.  
Sensors are interfaced with microcontroller (Raspberry pi in 
our case) to function according to the requirement of the 
robot. 
We have to put together all the part to make a robot 

 
II. LITERATURE SURVEY 

 
In the research paper [1], the Authors use ROS with a 
gmapping algorithm to localize and navigate. Gmapping 
algorithm uses laser scan data from the LIDAR sensor to 
make the map. The map is continuously monitored by 
OpenCV face detection and corobot to identify human and 
navigate through the working environment. The authors of 
research paper [2] explain about [2] cooperative robots which 
work based on ROS, mapping, and localization. These 
robots are self-driving and working in unknown areas. For 
this project also the algorithm used is SLAM. Here the main 
tasks of the robots are to pick up three block pieces and to 
arrange them in a predetermined manner. With the help of 
the ROS, they made robots for this purpose. In the research 
paper [3], the Authors created a simulation of the manipulator 
and illustrated the methods to implement robot control in a 
short time. Using ROS and gazebo package, they build a 
model of pick and place robot with 7 DOF. They managed 
to find a robot control which  takes less time. A research 
paper [5] compares 3 SLAM  algorithms core SLAM, 
Gmapping, and Hector SLAM using International Journal of 
Pure and Applied Mathematics Special Issue ijpam.eu 
simulation. The best algorithm is used to test unmanned 
ground vehicles(UGV) in different terrains for defense 
missions. Using simulation experiments they compared the 
performance of different algorithms and made a robotic 
platform which performs localization and mapping. The 
authors of the research paper [6],made a navigation platform 
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with the use of automated vision and navigation 
framework,With the use of ROS, the open source GMapping 
bundle was used for Simultaneous Localization and 
Mapping (SLAM). Using this setup with rviz, the turtlebot 2 
is implemented.  

 
III. BACKGROUND 

 

1.Robotic Operating System:Many of the capabilities 
frequently related to ROS are the libraries which provides a 
robust set of tools to figure with ROS easily. Of these, 
navigation library, g-mapping library, rviz visualizer, 
simulators, and debugging tools are the foremost important 
ones. Thus a mobile robot system supported ROS is 
developed to get a 2D map of the office floor and use the 
identical map to navigate from one point to a different point. 
Firstly, the mobile robot is created to maneuver around 
office floor so as to map, avoiding obstacles. This map is 
further stored as a reference data with proper distinction 
between high cost area and low cost area; which is employed 
later by the mobile robot to navigate within the mapped 
office floor Listed below are the approaches followed to 
attain the objectives stated above. 

 

 
Fig. 1 Robotic Operating System 

 

2. Raspberry Pi 3B+ Model: The Raspberry Pi  is a series 
of small single-board computers which is the 
microcomputer supports  ROS .The original model became 
far more popular than anticipated selling outside its target 
market for uses such as robotics. It does not include 
peripherals (such as keyboards and mice) or cases. 
  

 
Fig. 2 Raspberry Pi 3B+ Model 

3. Li-po Battery: Li-po Battery is additionally called as 
Lithium- polymerBattery (abbreviated as LiPo, LIP, Li-
poly, lithium-poly and others),Li-po is helpful because 
it could be a rechargeable battery of lithium ion technology 
using a polymer electrolyte rather than a liquid electrolyte. 

 
Fig. 3 Li-Po Battery 

5. Motor Driver: MDD10A offers a easy to use features 
and it can drive two independent motors Cytron's motor 
driver series. MDD10A driver will be accustomed control 
the direction, activation, speed and automate of 
these functions. 
 

 
Fig. 4Motor Driver(MDD10A) 

 

4. Encoder: A rotary encoder is a type of position sensor 
which is used for determining the angular position of a 
rotating shaft. It generates an electrical signal, either analog 
or digital, according to the rotational movement. Orange 
600PPR Incremental Optical Rotary Encoder is hi-
resolution encoder with quadrature outputs for increment 
counting. It will give 2400 transitions per rotation between 
A and B outputs.  A quadrature decoder is required to 
convert the pulses to an up count.  

  
Fig. 5 Encoder 
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IV.  WORKING 

1. Mechanical design of a Robot using SolidWorks  

2. Selection of  Hardware and Mechanical components  

3. Installation & setup of ROS on Raspberry Pi  

4. Manufacturing of Robot  

5. Testing the Robot with wired controlled signals  

6. Motor Modelling   

7. Working with Robot simulation using Gazebo on ROS  

8. Interfacing Ultrasonic sensors for Obstacle Detection  

9. Interfacing IMU for Path Planning and Navigation using 
SLAM  

10. Performing Image Processing and Computer Vision 
task to enhance Obstacle Detection, Path Planning and 
Navigation Tasks. 

11. Calibrating and Testing of robot  

 

 

 

 
 
 

 
 
 

V. FUTURE SCOPE 
 

It is our hope that this add autonomous navigation with ROS 
will facilitate more advanced research in future projects and 
also benefit the robotics community. Additionally, in 
implementing this project, we were  able to 
develop deep into the inner workings of the ROS navigation, 
which are developed by a number of the leading researchers 
in mobile robotics like Sebastian Thurn. the sensible hands-
on working knowledge of ROS could prove valuable in our 
future careers as ROS becomes more of a 
homogenous platform for advanced robotic applications. 
This project gave us working knowledge of a real-world 
planning system, enriching our mental toolboxes and 
software development skills. 
 

VI. RESULT 

 
 

Fig. 7CAD Model of the Bot 
 

1. The robot overshoots the specified mark due to 
momentum. This can be corrected using PID tuning which 
will slow down the bot gradually as it approaches the 
target. 

 

Fig. 6 Block Diagram 
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2. The bot can be traversed to any pre specified path using 
Odometry equations for mobile robot. 

 

 
 

Fig. 8 Connections of the Bot 
 

 
Fig. 9 Front View of the Bot 

 
 

 
VII. CONCLUSION 

An autonomous mapping and navigation system was 
designed which might autonomously map an inside area 
like an office environment and later use the identical map to 
autonomously navigate to the desired location by the user. 
In order to validate the performance of ROS and slam based 
gmapping and navigation. during this project, certain 
environment and also the map of the identical is formed in 
Gazebo simulator by driving the robot through the 
environment. After creating the map destination point was 
fixed. Then the time for the robot to achieve the destination 
was calculated. By considering 10 trials average is 
obtained. an analogous process was continued by changing 
the destination points. Also in some cases obstacles were 
also introduced, so the robot will understand another 
path and can travel through that. the identical way a second 
environment is formed and tested. The time taken to 

achieve the destinations are  calculated. 
From this research, it's observed that the robot gives an 
honest time interval and also it takes only reasonable time to 
hide the space from the source to destination. because 
the distance increases increase time also increases. within 
the case of a map with obstacles, the robot will find the 
shortest path. And if an additional obstacle is introduced the 
robot will stop and recalculate the new path. 
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Abstract: Multirotor being one of the most emerging 
technologies is being researched on all over the world for 
its limitless applications. Development from military to 
civilized usage is being done on many types of multirotor. 
The development of an autonomous unmanned aerial 
vehicle (UAV) is controlled by wireless technology through 
graphical user interface (GUI). This proposed design is 
capable to fly autonomously and also capable to track pre-
loaded mission automatically. A methodology for 
determination of multirotor drone propeller 
characteristics is described. A special formula with 
correction coefficients is derived to calculate propeller 
thrust and power at different flight modes. Our focus is to 
study, design and develop a quadcopter with the help of 
CAD tools in order to produce a design concept and a 
prototype and simulate the condition of quadcopter in 
various condition. This document proposes the design of 
an efficient Quadcopter with altitude and gps hold. The 
Quadcopter has an STM32 flight controller that was 
programmed with the Arduino IDE. 
Keywords: Gyroscope, Barometer, Sensor, ESC, Yaw, Pitch, 
Roll, Thrust 

I. INTRODUCTION 
Quadcopter is an unmanned aerial vehicle. It can be 
implemented in different applications. Quadcopter 
structure with dimensions, basic components with block 
diagram, hovering and stability, and description of basic 
movements will be represented and discussed. A 
quadcopter is a multi-rotor drone that is lifted and 
propelled by four rotors. All the arms have a motor and 
a propeller at their ends each. The drone’s 
maneuverability and flight is made possible by the 
propeller direction, drones motor rotation and speed. 
The electronic speed control circuits (ESC) are used to 
send information to the motors which is data on thrust, 
RPM, (Revolutions Per Minute) and direction. The 
flight controller also combines IMU, Gyro and GPS data 
and then signals to the quadcopter motors on thrust and 
rotor speed. For Altitude hold function we use 
barometer which Senses the air pressure and gps sensor 
will give the gps co-ordinates to make the Quadcopter 
stable. We have used Gyroscope which is a Rotational 
Sensor use to detect yaw, pitch, roll movements of the 
Quadcopter and generate equivalent signals. Gyroscope, 

gps , Barometer together form IMU (inertial 
measurement unit), signals from the Inertial 
measurement unit is given the Microcontroller which 
process the signal and give equivalent signal to 
ESC(electronic speed controller) that generates signals 
to drive the BLDC(brushless dc motor). We have 
selected the motor and propeller on basis of thrust we 
need, weight of the Quadcopter. We have selected 
battery and ESC that depends on the current Drawn by 
Motor. We have selected a “X” type frame for our Quad 
copter. We are also using NRF24L01 transceiver 
module from Nordic semiconductor which is a reliable 
2 way RF solution. The operating voltage of the module 
is from 1.9 to 3.6V The nRF24L01+ transceiver module 
is designed to operate in 2.4 GHz worldwide ISM 
frequency band and uses GFSK modulation for data 
transmission. The data transfer rate can be one of 
250kbps, 1Mbps and 2Mbps.These pros and widespread 
applications outshine the cons which are rectifiable and 
hence it makes for a very productive technology in 
today’s world. It is believed to appear into full time 
existence in years to come. But every technology has its 
downsides and it is up to us how we use technology 
productively in the goodwill of people and our planet 
instead of using them destructively. 
 

II. LITERATURE REVIEW 
A. Quadcopter history 

Etienne Oehmichen was the first scientist who 
experimented with rotorcraft designs in the 1920s. 
Among the six designs that he tried, his second 
multirotor drone had four rotors and eight propellers, all 
driven by a single engine. The Oehmichen used rotors 
with two blades at the ends of the four arms along with 
a steel-tube frame. The angle of these blades could be 
changed by warping. Five of the propellers, spinning in 
the horizontal plane, stabilized the machine in lateral 
direction, another propeller was used for steering andthe 
other pair of propellers were used for forward 
motion.The aircraft demonstrated a considerable degree 
of stability and control and made more than a thousand 
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test flights during the middle 1920s. Dr. George de 
Bothezat and Ivan Jerome developed this aircraft, with 
rotors having six blades. They used two small propellers 
with variable pitch, one for thrust and other for yaw 
control. The vehicle also used collective pitch control. 
Its first flight was conducted in October 1922. About 
100 flights were made by the end of 1923. The highest 
height it reached was about 5 m.  
Convertawings Model A Quadrotor (1956) was 
supposed to be the prototype for a series of larger civil 
and militarydrones having four rotors. This design 
featured two engines driving four rotors.Wings were 
added for additional lift during forward flight motion. A 
tail rotor was not required. Control was accomplished 
simply by varying the thrust between rotors. Flown 
successfully many times in the mid-1950s, it was the 
first four-rotor drone to demonstrate a successful 
forward flight.  

B.  Recent Development 
Recent quadrotors or quadcopters currently being used 
in aerospace industry are: 
·    Aermatica Spa's Anteos is the first rotary wing RPA 
(remotely piloted aircraft) to have obtained a (Permit To 
Fly) and will be the first able to work in non-segregated 
airspace. 
·     AeroQuad is an open-source hardware and software 
project. It uses Arduino boards and provides hardware 
designs. Moreover,software for the ‘do it yourself’ 
building of Quadcopters. 
·     ArduCopter is an open-source multicopter UAV. It 
is based on Arduino and it supports ranging from four 
to eight motors. It also allows fully autonomous 
missions as well as RC control.  
·   OpenPilot is a prototype aircraft open-source 
software project. 
·      Parrot AR.Drone is a quadcopter which is radio 
controlled with cameras attached to it. It is designed to 
be controllable with iOS or Android devices. 

C. Literature Reviewed 
As Arduino is the flight controller board for our 
quadcopter we have taken help of Aeroquad library for 
the implementation of various sensors in the board. 
Aeroquad library is available freely under GNU liscence 
and is widely used for sensor integration using Arduino 
boards. ‘Getting Started with Arduino’ written by 
Massimo Banzi proved to be very helpful in 
understanding Arduino concepts and its usage. Also 
tutorials on how to make a Quadcopter posted on 
YouTube were also very helpful in getting insight of 
building frame and completing wiring of the electronics 
parts. Below is the link of the tutorial series available on 
youtube on Quadcopters: 
http://www.youtube.com/watch?v=7DHoLYf5pMA 

Quadcopter basics 
http://www.youtube.com/watch?v=X6svIcef5lQQadco
pter Specs tutorial 
Apart from ebooks we also review the website 
http://www.brokking.net/ymfc-al_main.html by JOOP 
BROKKING. 

III. BLOCK DIAGRAM 
 

 
Fig 1: BLOCK DIAGRAM 

A. NRF24L01+TRANSRECEIVER PA/LNA    
MODULE: 
The nRF24L01+ transceiver PA/LNA module is 
designed to operate in 2.4 GHz worldwide ISM 
frequency band and uses GFSK modulation for data 
transmission. The data transfer rate can be one of 
250kbps, 1Mbps and 2Mbps. We will be using the data 
rate of 250kbps. 
The operating voltage of the module is from 1.9 to 3.6V, 
but the logic pins are 5-volt tolerant, so we can easily 
connect it to an Arduino without using any logic level 
converter. 
The nRF24L01+ transceiver PA/LNA module 
communicates over a 4-pin Serial Peripheral Interface 
(SPI) with a maximum data rate of 10Mbps. 
The SPI bus uses a concept of a Master and Slave and 
like in most common applications our Arduino is the 
Master and the nRF24L01+ transceiver PA/LNA 
module is the Slave. 
This module comes with a SMA connector and a duck-
antenna and with a special RFX2401C chip which 
integrates the PA, LNA, and transmit-receive switching 
circuitry. This range extender chip along with a duck-
antenna helps the module achieve a significantly larger 
transmission range about 1000m. 
The PA stands for Power Amplifier. It merely boosts the 
power of the signal being transmitted from the 
nRF24L01+ chip. Whereas, LNA stands for Low-Noise 
Amplifier. The function of the LNA is to take 
theextremely weak and uncertain signal from the 
antenna (usually on the order of microvolts or under -
100 dBm) and amplify it to a more useful level (usually 
about 0.5 to 1V). 
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Fig 2: NRF24L01+ 

A. Arduino Uno 
Arduino is an Italian open-source computer hardware 
and Software Company as well as a project and user 
community that is used to design and manufacture 
project kits for building of digital and interactive 
devices and objects that can sense and control the 
physical world. The arduino can be installed with code 
and thus it can prove to be a very helpful device for 
robotics as well as for advanced sensor-based projects. 
Due to its ease of use arduino is thus deployed in 
artificial intelligence projects as well. The typical 
arduino board is as shown in the figure below which 
includes of various mounted components such as IC and 
ports for external connections. All these components are 
mounted on the arduino. 

 
Fig 3.ARDUINO UNO 

B. STM32F103C8T6: 
Features: 

• Single-cycle multiplication and hardware division  
• 64 or 128 Kbytes of Flash memory  
• 20 Kbytes of SRAM  
• Sleep, Stop and Standby modes  
• VBAT supply for RTC and backup registers   
• Serial wire debug (SWD) & JTAG interfaces  

CRC calculation unit, 96-bit unique ID 

 
Fig 4. STM32F103C8T6 

 

 

D. Gyroscope: 
The MPU-60X0 is the world’s first integrated 6-axis  
MotionTracking device that combines a 3-axis 
gyroscope, 3-axis accelerometer, and a Digital Motion 
Processor™ (DMP) all in a small 4x4x0.9mm package. 
With its dedicated I2C sensor bus, it directly accepts 
inputs from an external 3-axis compass to provide a 
complete 9-axis MotionFusion™ output. The MPU-
60X0 MotionTracking device, with its 6-axis 
integration, on-board MotionFusion™, and run-time 
calibration firmware, enables manufacturers to 
eliminate the costly and complex selection,  
qualification, and system level integration of discrete 
devices. The MPU-60X0 is also designed to interface 
with multiple noninertial digital sensors, such as 
pressure sensors, on its auxiliary I 2C port. The MPU-
60X0 is footprint compatible with the MPU-30X0 
family. 

 
Fig 5: MPU6050 

C.  MS5611 Barometer: 
The MS5611 is a high precision pressure sensor module 
and includes a linear pressure measurement element 
(pressure die) and an ultra-low power 24 bit ∑∆-A/D 
converter with internal factory calibrated coefficients. 
The main function is to convert the uncompensated 
analogue voltage from the pressure die to a 24-bit digital 
value, as well as providing a 24-bit value for the 
temperature. These values can be calculated with the aid 
of the internal coefficients in any external processor to 
the real calibrated values. The MS5611 provides 
different operations modes that allow optimizing for 
speed and current consumption. A consumption of 
0.9uA at one conversion per second to 12.5uA and 
resolution selection per conversion enables an optimum 
application specific power performance trade-off to be 
realized.  
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Fig 6: MS5611 

D. Frame 
FlameWheel 450 is an excellent multi-rotor. With a 
Good autopilot, it will even offer tremendous flight. 
Features for low altitude flight working in restricted 
space. The multirotor is actually designed as a frame 
which makes it extremely light and versatile, given the 
fact that owners can add or remove certain technical 
elements. 
Specification: 
Figure 3: Frame 
Diagonal wheel Base: 450mm 
Frame weight 282g 
Take-off weight 800-1600g 

 
 

 
 

Fig 7:FRAME 

 
E.  Motor: 
There are 2 major parts for a brushless motor called 
stator and a rotor. A picture is shown below for 
reference. The stator is the stationary part of the motor 
the rotor is the rotatory part of the motor. Also there are 
a lot of other minor things such as bearings, coil, 
magnets, shafts etc. 
A motor size is based on the stator size (diameter and 
height). For example, if a motor is sized as 2207, it 
means that the stator is 22mm in width and has 07mm 
in stator height. 
 

 
Fig 8: MOTOR 

 

F.  ESC: 
ESC is just like a gear box in a car, the gear box tells the 
wheels at which speed it must rotate, in the same way 
an ESC controls the speed at which the motor must 
rotate for the throttle applied. This throttle signal is 
provided by the flight controller to the ESC spinning the 
motor. A Brushless ESC has 3 wires coming out from it 
which directly plugs or gets soldered onto the 3 wires 
coming from the motor. 
As the diagram illustrates, connecting any 3 wires will 
make the motor to spin. But the direction in which the 
Motor rotates depends on the order in which the wires 
are connected. Matching the 3 wires from the top 
tobottom will make the motor to spin clockwise and 
swapping any 2 wires will make the motor to spin in 
anticlockwise direction. 

 
  Fig 9: ESC 

G. Propeller: 
In order for a quadcopter to rise into the air, a force must 
be created, which equals or exceeds the force of gravity. 
This is the basic idea behind aircraft lift, which comes 
down to controlling the upward and downward force. 
Now, quadcopters use motor design and propeller 
direction for propulsion to basically control the force of 
gravity against the quadcopter. The spinning of the 
quadcopter propeller blades push air down. All forces 
come in pairs (Newtons Third Law), which means for 
every action force there is an equal (in size) and opposite 
(in direction) reaction force. Therefore, as the rotor 
pushes down on the air, the air pushes up on the motor. 
The faster the rotors spin, the greater the lift and vice-
versa. 
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Fig 10: Propeller 

 
IV. WORKING 

 
It is the propeller direction along with the drone’s motor 
rotation and speed, which makes it’s flight and 
maneuverability possible. The maneuvering of the 
drone also uses wireless communication aided by 
NRF24L01+ trans receiver PA/LNA modules which 
connect the remote control to the flight controller. The 
remote control has been made using Arduino UNO, 
these modules and a joystick.one NRF module 
configured to be a transmitter is connected to the 
arduino uno on the remote control. The other NRF 
module configured to be a receiver is connected to the 
STM32 .i.e. the flight controller on the drone. 

The quadcopter’s flight controller sends 
information to the motors via their electronic speed 
control circuits (ESC) ,information on thrust, RPM, 
(Revolutions Per Minute) and direction.  The flight 
controller will also combine IMU, Gyro and GPS data 
before signaling to the drone motors on thrust and rotor 
speed. While the drone and quadcopter technology of 
today is all modern, they still use the old principles of 
aircraft flight, gravity, action and reaction pairs. 
Mathematics is also used to calculate quadcopter motor 
thrust while aircraft aerodynamics is used for propeller 
design and the movement of air above, below and 
around the quadcopter. Basically, the movement on the 
remote-control sticks sends signals via the NRF 
modules to the central flight controller. This central 
flight controller sends this information to the Electronic 
Speed Controllers (ESCs) of each motor which in turn 
directs its motors to increase or decrease speed. The 
joystick helps maneuver the drone in different 
directions. 

V. RESULTS 
 

 
Fig 11: Quadcopter 

 

 
Fig 12: Remote Control 

 

 
Fig 13: Top View Of Quadcopter 

 
VI.                        VI.  ALGORITHM 

Step 1 :Connect The Battery Keep Trottle At High 
Position 
Step 2:EscCallibration 
Step 3:StartTrottle From Lowest Position 
Step 4: Increase Trottle In Gradual Steps  
Step 5: The Trottle Joystick Input To The Arduino.(0-
180) Where 180 Corresponds Maximum Rpm 
 
                       VI. CONCLUSION 
Information technologies provide new possibility for lot 
of problems. Drones are an incredible technology 
advanced in few years. For this project We have 
designed a CAD model of our quadcopter and we have 
simulated in software which helps us to understand it’s 
working at different altitude. We have used frame 
450that weighs around 282g. Our total weight with all 
the motors, Gyroscope, bread board weighs around  
700g . We have used Gyroscope MPU-60X0, bushless 
motor, Arduino IDE, Barometer, GPS Sensor, etc which 
are not very expensive and perfectly fits for our drone. 
Our drone has various applications but our main aim is 
to use this in agriculture sector and Climate change. 
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                    VII.  FUTURE SCOPE 
Drones can be used for many commercial applications. 
They could very much become a critical part of Internet 
of Things in the near future. Manufacturers are trying 
develop some secure and reliable tools and features. The 
market for  both commercial as well as civilian drones 
is expected to grow at a annual growth rate of 
18%between 2015 and 2020. The following industries 
could benefit from this commercialization of drones: 
Agriculture - Aerial surveillance of land to detect and 
control potential crop threats, can be made possible. 
Soil irregularities, like water saturation can be easily 
detected. Moreover, aerial drones could also scan fruits 
for sugar. 
Delivery Services - Drone deliveries could be brought 
into existence as soon as certain regulations are 
established. 
Utilities - Power lines, turbines and dams etc.can be 
monitored by drones. Security functions can also be 
taken care of. 
Weather Forecasting- The sensors in the drone will 
collect information and data regarding temperature, 
humidity, wind speed and direction which can be used 
for weather forecasting. 
Accessing Remote Locations-Many organizations are 
using drones to deliver provisions or medical supplies 
to affected communities.  
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Abstract: Now a days there are some problems faced by the 
office employees such as time management, data loss due to 
power cut off, complicated courier processes etc. At an 
average an employee waste at least 45 min, a day in this 
works which sums up to 21 hrs, in a month and 252 hrs, in a 
year which clearly is a loss to the organization. So we come 
with the solution called as Ramukaka. It contains circuits like 
Automatic courier system, Automatic server control &amp; 
Controlled path following robot. Automatic courier system 
solves the complicated courier process problem in which 
automatically message sent to the courier company as soon as 
you putcourier in the courier box. Data loss due to power cut 
off problem is solved by automatic server control in which 
data canbe easily saved when there is low power.And the 
major problem of time management during hectic schedule is 
overcome by controlledpath following robot.Along with this 
these, it can also be employed in hospitals, restaurants, 
theaters etc.We visits different offices during our vacations 
we got different problems which mentioned above and which 
can be solved easily, So after taking these many problems in 
consideration we decided to make ramukaka bot as solution 
for these many problems. But as we see as per our survey 
these many problems are common in different fields so, same 
concept can also be deployed at various applications such as 
in theaters, in hospitals, in colleges, in hotels. In theaters our 
bot will cleans the passage between seats after the show. In 
hospitals our bot will work as nurse or ward boy for 
exchanging medicines or any parcel with patient where nurse 
and ward boy can be infected due to patient. In Colleges our 
bot will work as peon for exchanging files, parcel in college's 
or school's staffrooms or from one class to other. In hotels 
our bot will use as waiter for taking and delivering orders to 
customers 

Key Words: Arduino UNO, NodeMCU, IRsensor module, 
Motor driver,Motors, Buzzer, Transformer, Proximity 
sensor,Amplifier, Speaker, Tyres. 

I. INTRODUCTION 

Today’s world is developing at very high speed. Everyday 
new technology is discovered however at the same time 
everyone is facing many problems in these smart cities. 
Some of these problems are related to office 
employees.Therefore, as a student of electronics 
engineering, this project interest and expose us to the field 
of mechanical, design engineering, electronics devices, 
programming languages. On the whole, in this project, to 
write a program to perform major tasks by using micro 
controllers is the step to learn electronics engineering. 
Now a days there are some problems faced by the office 
employees such as time management, data loss due to  

power cut off, complicated courier processes, time waste 
during hectic schedule, etc. So we come with the solution 
called as smart office. It contains circuits like Automatic 
courier system, Automatic server control &Controlled 
path following robot. Automatic courier system solves the 
complicated courier process problem in which 
automatically message sent to the courier company as 
soon as you put courier in the courier box. Data loss due to 
power cut off problem is solved by automatic server 
control in which maintenance officer can shut down the 
server by single message through GSM module.And the 
major problem of time management during hectic 
schedule is overcome by controlled path following robot. 

II.   LITERATURE SURVEY 

Now if someone want to send any file or documents from 
one department to another he/she have to get from there 
place and take those documents to the particular 
department, this use to take time during hectic schedule 
and resulted in time lose, maximum 2 hours of everyday is 
wasted in this work overall.If someone wants to send any 
letter or courier usually they have to leave there place, go 
to the reception and hand it over to the receptionist. Then 
the receptionist will call the courier office and the further 
procedure will take place. This have some or the other 
problems. Now a days if main power supply goes off the 
server starts working on UPS and works until the capacity 
of UPS and turns off directly instead of shutting down 
properly. This leads to loss of important data which is 
continuously getting stored in it. If we can shut this server 
of properly lots of important data can be saved which is 
useful for the companies. 
 
The lineadherent robotis aversatile machine that can be  
distinguished and follow the line drawn on the floor. For 
the most part, the way is predefinedand can be either 
obvious like a darkline on a white surfacewith a high 
differentiating shading or it very well may be 
imperceptible like an attractive field. The electrical circuit 
of some line devotee robots can look at the simple sign got 
from sensors and afterward transmit the outcome to the 
processor in digit '0' or '1' and some of them impart the 
simple signs to the processor straightforwardly and the 
processor should change over them to computerized 
structure. Anyway, the simple signs must be changed over 
to the advanced structure and afterward the processor can 
process them .The Infrared Ray sensors are utilized for his 
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sort of robot uses to discover the way and bearing; 
Infrared Ray sensors contain a match infrared transmitter 
and infrared beneficiary pair which distinguishes highly 
contrasting lines drawn on the floor. The Processor 
follows for little line adherent that has 2 to 4 sensors 
which follow the high contrast line drawn on the floor 
which takes bends and turns effectively and precisely in its 
present structure robot is sufficient limit. It can follow any 
bend and cycle. We should manufacture a robot that has 
light weight and fast since focuses are granted dependent 
on the separation secured and the speed of the general 
robot. In this way, we utilized two fast engines and a high 
affectability sensors circuit [13]. 
 
This paper portrays procedures for breaking down, 
structuring, controlling and improving the medicinal 
services the board framework by utilizing line-following 
robots. This robot is planned so that it gives medication to 
tolerant at whatever point they need it. The robot follows 
the line drawn on the floor which is a predefined way with 
dark line on white surfacewith exceptionally differentiate 
shading. Light-needy resistor (LDR) is utilized which 
changes obstruction as for the power of light. A switch 
with an IR sensor is fitted close to the patient and when 
the patient presses the switch the procedure is started and 
the patient gets the medication. This framework comprises 
of a few sections, for example, detecting, comparator, 
engine drivers and actuators LDR and IR vicinity sensors 
are utilized. IR sensor is utilized to identify the snag It is 
utilized to make the framework delicate according to the 
necessity .by utilizing this circuit a LDR can be utilized 
for low light emission IR nearness sensor to recognize the 
obstruction at a long separation .It is utilized for 
controlling the current in the engine. For legitimate 
development of the framework two DC engines have been 
utilized in the circuit and a caster wheel is appended in the 
front side of the line following robot. The caster wheel 
empowers simple development of the robot toward each 
path. From this task, we went over new terms like sensors, 
engines, GSM module. It was an incredible learning 
experience. This undertaking can assume a fundamental 
job in hospitals.[14] A-Line Follower Robot, as the name 
proposes, is a robotized guided vehicle which follows a 
visual line introduced on thefloor or rooftop. Generally 
speaking, the visual line is the way wherein the line fan 
robot goes and it will be a dull line on thewhite surface 
anyway the other way (white line on a dim surface) is in 
like manner possible. The switch for it will in general be 
established by the stock individual in themicrocontroller. 
In case the switch is pressed, by then a pennant piece is set 
in the microcontroller from which the robotfollowsthe 
lineand arrives at near the patient and gives drug to 
thepatients. A closeness sensor can be gotten together with 
therobotso it distinguishes any obstruction present in the 
way and can alert. This helps and modifies the movement 
of material stock and moreover diminishes the manual 
routine work doneby the center staff. This development 
revolves around the movement of ensured, helpful, 
capable, convincing, understanding centered social 

protection. The line following robot based on sully 
material structure can accept a significant activity in the 
field of neighborliness. The cost of fix can be diminished 
by using robots in government and private crisis facilities. 
Similarly, seeing of every patient is hard for the clinical 
orderlies, given the route that there are not a lot of them. 
Apply self-rule is a significant field for new advancement 
and research. By utilizing the robot continuously 
applications, a social insurance framework can be oversee 
in an adequately way. 

III.MOTIVATIONS 

There are very complicated Courier Service. There is a 
shortage of time. There is a data loss due to power Cut 
Off. Time management is observed during hectic 
schedule.Ramukaka (Peon) has to be assigned for this 
work.We searched for problems in different fields & 
finally decided to make project based on some of the 
problems in multinational offices.We got to know about 
the line following robot through internet. The amazon 
robot used at Amazon office.So we made a line following 
robot controlled by employees through IP address.  The 
actual meaning of RAMUKAKA is R- Reading, A-
Analyzing, M-Making decision, U-Using its information, 
KAKA-Respect. 

IV.   BLOCK DIAGRAM AND WORKING PRINCIPLE 

The system consist of followingcomponents:- 
• Microcontroller 
• IR Sensor 
• PIR Sensor 
• DC Motor Drives 
• 12V DC Motor 
• Arduino UNO 
• 5V Buzzer 
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               Fig.(1)BLOCK DIAGRAM 

A. MICROCONTROLLER 

 
 

` 
Fig.(2) NODE MCU. 

 
A microcontroller is a functional computer system on a 
chip .It is a designed to perform a specific task and it 
contains a processor core, memory and programmable 
input or output peripherals .In the system it is used for all 
the electronic setup, interfacing purpose and holding all 
the electronics component. 
 

B.   IR SENSOR 

 
 

Fig. (3) IR SENSOR. 
 
An infrared sensor is an electronic device,that emanates to 
recognize a couple of parts of the earth. An IR sensor can 
check the glow of a thing similarly as recognizes the 
development. These sorts of sensors measures simply 
infrared radiation, rather than releasing it that is called as a 
reserved IR sensor. 
 

C.  IR SENSOR 

 
 

Fig. (4) PIR SENSOR. 
 
The PIR sensor itself has two openings in it, each space is 
made of an extraordinary material that is touchy to IR. At 
the point when a warm body like a human or creature 
cruises by, it first catches one portion of the PIR sensor, 
which causes a positive differential change between the 
two parts. 
 

D. DC MOTOR DRIVES 

 
 

Fig.(5) DC MOTO DRIVE 60 RPM. 

 
DC Motor Drives. Definition: The DC engine drive is a 
kind of enhancer or force modulator that coordinate 
between the controller and adc engine. It takes the low 
present and changes afterwards over it into a high present 
which is fitting for the engine. In DC engines, the speed is 
relative to the armature voltage and certainly correspond 
into field current. And the armature current is relative to 
the engine torque. In this way, by expanding or lessening 
the applied voltage, the speed of the engine is differed. 
 

E. 12V DC MOTOR. 
 

 
 

Fig.(6) 12V DC MOTOR. 
 
A DC motor is any motor inside a class of electrical 
machines whereby direct stream electrical power is 
changed over into mechanical power. The speed of a DC 
motor is controlled using a variable stock voltage or by 
changing the nature of the current inside its field windings. 
 

F. 12V BATTERY CHARGER 

 

 
Fig.(7) 12V BATTERY CHARGER. 

 
It is used to charge 12V battery which is uses to drive the 
motor drives present in the robot. 
 

G. 12V BATTERY 

 

Fig. (8) 12V BATTERY CHARGER. 
 
It is used to provide voltage and current for various 
components and motor drives present in the robot. 
 

H. ARDUINO UNO 
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Fig.(9) ARDUINO UNO. 

Arduino is a opensource gadget stagedependent on 
simpleutilize equipment and programming. Arduino sheets 
can peruse inputslight on sensor, a finger on a catch, or a 
message and transformitinto a yieldinitiating on a engine, 
turning on led, disturbing something on the web. 
 

I. 5V BUZZER. 

 
 

Fig. (10) 5V BUZZER. 
 
It is used to inform about the delivery whether received or 
accepted it is also used as alarm for object detection. 

V. FLOW OF PROJECT 

Now a days there are some problems faced by the office 
employees such as time management, data loss due to 
power cut off, complicated courier processes, time waste 
during hectic schedule, etc. So we come with the solution 
called as smart office. It contains circuits like Automatic 
courier system, Automatic server control & Controlled 
line following robot. Earlier if the staff members wanted 
to send any courier, then they have to pass it to the 
receptionist and then the receptionist have to  call in the 
courier office and then the further procedure use to take 
place. Now Automatic courier system solves the 
complicated courier process problem in which 
automatically message sent to the courier company as 
soon as you put courier in the courier box. Previously 
when power cut off   used to take place, problems like data 
loss use to arrive. So Data loss due to power cut off 
problem is solved by automatic server control in which 
maintenance officer or manager can control or shut down 
the server by single message through an app. And the 
major problem of time management during hectic 
schedule is overcome by controlled line following robot. 
We will use latest technology like NodeMCU which has 
an inbuilt Wi-Fi module and can be controlled by an 
app.Now for example if someone want to send any file or 
documents from one department to another he/she have to 
get from there place and take those documents to the 
particular department, this use to take time during hectic 
schedule and resulted in time lose, maximum 2 hours of 
everyday is wasted in this work overall. If someone wants 
to send any letter or courier usually they have to leave 
there place, go to the reception and hand it over to the 
receptionist. Then the receptionist will call the courier 
office and the further procedure will take place. Now a 
days if main power supply goes off the server starts 
working on UPS and works until the capacity of UPS and 
turns off directly instead of shutting down properly. This 
leads to loss of important data which is continuously 
getting stored in it. If we can control and shut this server 

of properly lots of important data can be saved which is 
useful for the companies. 

 

Fig. (11)   FLOW OF PROJECT. 
 

VI. IFTTT 
 
IFTTT is a platform which let you give access to making 
different applets. And applets will allows you to 
communicate with different services. For our project we 
use webhooks and email services. Webhooks is basically a 
database trigger which let you integrate with email 
services. In our project we use simple link as trigger to 
webhooks and webhooks will further send the email to 
respective person. Webhooks allows you to edit your own 
subject and message for any email. This whole process is 
based on applets and these applets are provided by IFTTT. 
So this the general overview of IFTTT. 
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Fig. (12)  ROBOT MODULE &  OFFICE MODULE. 
 

VII. LINE FOLLWING AND OBJECT DETECTION 
 
By observing the fixed defined architectural structure that 
offices today have and for an economic approach we have  
 

 
 
 

Fig. (13)  FLOW CHART. 

incubated a cheaper way (besides using image processing 
which is much costlier to use )  for the bot  (Ramukaka) 
toreach the  employees who want to use it,called as Line 
following in this particular approach we used IRas a 
sensor that returns a LOW value whena line is detected 
(i.e. Black lines on the tiles) and returns HIGH when no 
line is detected (fixed at the bottom of the bot at twosides 
as shown in the fig ) using this outputs of the IR sensors 
we developed an algorithm that depending on this values 
from thesensors decides (or predict) how to reach the 
employee in the algorithm is as shown in fig 14. Also with 
the help of PIRsensors and buzzers, we have added a 
mechanism to the algorithm to stop and start the buzzer to 
sound when and human is in front of the line until he/she 
get asides from the line or path 
 

VIII. WEB SERVER USING NODEMCU 
 
So for controlling purpose we use webserver. By which 
we canaccess and control bot.We are using webserver 
which is generated by node MCU itself.We design 
webserver as per our requirement. We created buttons 
which actually call the bot from table to table whenever 
we required.We also add file acknowledgement system 
that is whenever bot come at the desired table we can 
place the file and can send the file send acknowledgement 
to respective person.And after that press table button 
whichever you want. 
 

 
 

Fig(14)  RAMUKAKA WEB PAGE. 
 

IX. AUTOMATIC COURIERSYSTEM 
 
In this application we actual put the parcel in Ramukaka's 
dropbox and one email is sent to courier service 
automatically.For eg. If anyone from office has to send 
some parcel to others he or she can simply put the parcel 
in Ramukaka's dropbox.After putting parcel, person has to 
press 'Drop parcel pickup request' button on 
webserver.Once the button get pressed one email will be 
sent to courier service automatically.So from that mail 
courier service agents will get know that parcel is placed 
inside dropbox and after that they will schedule a pickup 
for that parcel. 
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Fig.(15) PARCEL PICK UP REQUEST ACKNOWLEDGEMENT 
 

X.AUTOMATIC FILE ACKNOWLEDGEMENT 
SYSTEM 

 
When Ramukaka will share and transfer file from 1 table 
to another. How we will get know that file sent is actually 
received or not. So for that purpose we introduce the file 
acknowledgement system which will let you know that file 
sent is actually get received by the respective person. So 
for eg. If table 1 person wants to share file with table 3 
person so that table 1 person have to put file or any 
sharable documents in Ramukaka's drop box. Once the file 
get placed table 1 person  
 

 
 

Fig.(16)  FILE SENT ACKNOWLEDGEMENT 
 

 
 

Fig.(17)  FILE RECEIVED ACKNOWLEDGEMENT  
 
have to press the 'File sent' button on webserver which 
acknowledges the table 3 person that table 1 person has 
sent some files to him or her. Sent acknowledgment is in 
the form of email. And also table 1 person has to press 
table 3 button on webserver to send Ramukaka at table 3. 
Once Ramukaka will reached at table 3. The table 3 

person will have to simply pickup file and have to press 
'File received' button on webserver, because of which table 
1 person which is sender will get know that table 3 person 
get sent files successfully. Here also received 
acknowledgment is in the form of email only.So this the 
overall automated file acknowledgement system. 

XI.  CONCLUSION / FUTURE SCOPE 

Today we find most robots working for people in 
organizations, fabricating plants, dispersion focuses, and 
labs. Robots are useful from different points of view. For 
instance, it helps economy since associations ought to be 
successful to remain mindful of the business contention. In 
this way, having robots makes business people be not 
kidding, in light of the fact that robots can improve and 
faster than individuals can, for instance robot can 
developed, gather a vehicle. Anyway robots can't play out 
every occupation; today robots employments fuse helping 
assessment and industry. Finally, as the advancement 
improves, there will be better ways to deal with use robots 
which will bring new desires and new prospects. 
 
Right now, based remote sensor organize was structured 
and created to recognize and decide the course of way and 
move the entertainer to the ideal spot by methods for 
various lattice based way arranging calculations which 
utilizes cross breed approaches for stifling timberland fires 
were created. It incorporates both traditional and 
developmental calculations, for example, trigonometry 
based way arranging calculation, bearing based way 
arranging calculation, line based way arranging 
calculation, hereditary calculation based way arranging, 
and neural system based way arranging and way arranging 
utilizing subterranean insect province improvement. Right 
now joined thought of discovery of flames utilizing remote 
sensor system and discovering ways utilizing network 
based way arranging calculations through which on-screen 
character or fire faculty can explore to douse fires are 
effectively evolved. The joined thought has not been 
investigated in the writing up until now. 
 

XII.   MODEL 
 

 
 

Fig. (18)  INTERNAL CIRCUITRY 
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Fig.(19) ACTUAL MODEL 
 

 
 

Fig. (20) TABLE TO TABLE CALL USING LINE FOLLOWER 
 

 
 

Fig. (21)  PARCEL AND FILE ACKNOWLEDGEMENT SYSTEM 
 

XII1.   APPLICATIONS 
 
We visits different offices during our vacations we got 
different problems which mentioned above and which can 
be solved easily, So after taking these many problems in 
consideration we decided to make Ramukaka bot as 
solution for these many problems.But as we see as per our 
survey these many problems are common in different 
fields so, same concept can also be deployed at various 
applications such as in theaters, in hospitals, in colleges, in 
hotels.In theaters our bot will cleans the passage between 
seats after the show.In hospitals our bot will work as nurse 
or wardboy for exchanging medicines or any parcel with 
patient where nurse and wardboy can be infected due to 
patient.In Colleges our bot will work as peon for 
exchanging files, parcel in college's or school's staffrooms 
or from one class to other.In hotels our bot will use as 

waiter for taking and delivering orders to customers. 
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Abstract—Spoof Detection system eliminates the chances of 

a person to fake his/her identity. The face recognition 

systems available in the market are vulnerable to video 

attacks, photograph attacks. This paper presents a simple 

approach to tackle the glaring vulnerabilities that are 

present in almost all face recognition systems. This system 

detects the proximity of human being through MLX90614 

sensor as well as simultaneously recognizes face captured 

through webcam using OpenCV. If the face is detected by 

OpenCV and simultaneously if there is any proximity of 

human being detected by MLX90614 sensor then the face is 

real and live, otherwise it is fake. If the face is real then the 

system captures the image of the face and compares it with 

all the authorized faces in the database, if a matched is found 

then the person is granted access to the target system 

otherwise, the person is unknown 

 

Keywords—Real Time Face Liveliness Detection, Face 
Identification through Single Image 

I. INTRODUCTION 

With the ever-increasing use of Internet and globalization, 
cybercrime is increasing its leaps and bounds. Companies 
be it small-scale or large-scale are now in the need of a 
viable security solution. Biometric Face Recognition 
based on Machine Learning has gained a quite popularity 
in this digital world. It has shown various signs of 
revolutionizing the access of highly confidential 
information. But still there is a long way to go, because it 
has its own flaws. For instance, a photo or an image of a 
genuine person can be taken via social networks and can 
be spoofed in front of the facial recognition system. 
Hence, nowadays it has become mandatory for the 
companies or the organization dealing with highly 
confidential information to incorporate an anti-spoof 
detection system so as to mitigate fraud and maintain their 
reputation in this ever changing digital world. These 
systems having flaws at different levels are further 
enhanced in order to develop a robust anti spoofing system 
to detect fraud. While everything seems to be ideal on 
paper, but practically there exists certain weakness too. 
Who is stopping  an entity from using a fake face to gain 
access to highly confidential details and information of the 
company or an organization. That is where the 
requirement for a practical, rather not an ideal anti-
spoofing solutions comes into picture. We depend on the 
liveliness detection to verify as well as validate  an 
individuals identity. The techniques implemented in the 
system can verify whether an individual is actually present 
in real time or using an image to spoof the system and 
gaining an unauthorized access to the system. 

II. LITERATURE SURVEY 

By leveraging Neural Networks, Deep Metric Learning 
has proven to be quite beneficial in functions like retrieval 
of images, clustering, etc. Grouping of samples can be 
performed into unique classes for getting feature 
embeddings, which are appreciably discriminative. Over 
the years, a lot of research has been done on training such 
neural networks mainly using smart loss functions 
designing. DML is an emerging field in metric learning 
used in an ample of Computer Vision functions by 
leveraging discrimination capability of metric learning 
and learning capability of deep learning, which consists of 
non-linear feature representation. Presently, Deep 
Learning Metric (DML) mainly is subdivided into major 
two classes: Convolutional Neural Networks (CNNs) and 
Multilayer perception (MLP), both of which are combined 
using metric loss. In the former method, for training a 
CNN, triplet loss is put to use along with a structure of a 
couple or triple subnetworks. Optimization of deep neural 
networks is ensured by metric learning for optimum 
feature representation. The latter method i.e. MLP is 
somewhat similar to CNN, but a key difference lies in the 
fact that DML in the case of MLP learns a set of 
hierarchical nonlinear transformations instead of CNN. 
Input in the form of hand crafted or pre extracted deep 
features are allowed making it applicable to non image 
data as well 

III.  PROPOSED SOLUTION 

Our system is able to determine whether the entity in front 
of the camera is a spoof or a genuine person. It has two 
separate modules but each of them function 
simultaneously in real time. The first one is to check if the 
entity in front of the camera is a live person or not. The 
liveliness of a person is determined with the help of 
MLX90614 sensor which is connected to Arduino and 
Face Detection Algorithm. If the face is detected by Face 
Detection System and at the same time output of the 
MLX90614 sensor is high for around 50-100 frames then 
it means that the person is live.  
The second module simultaneously captures the persons 
face. After capturing the face, again the face is detected by 
the system and 128 features of the face are extracted using 
Deep Metric Learning. These 128 features are then 
compared with the already existing features of faces in the 
database of actual people which are labelled. If the face 
captured matches with a face in the database it means that 
the face is identified. If both the conditions i.e face 
liveliness through MLX90614 sensor and face 

22



• Spoof Detection  

 
 • Proceedings for DJ STRIKE 2019-20                                                                                                   ISBN:  978-93-5391-770-8  

identification is true then the face is labelled according to 
the label present in the database, otherwise it is labelled as 
unknown. The highlight of our solution is that for the face 
recognition process, only a single image is used for the 
training purpose and still it is giving us an appreciable 
accuracy. Also the system captures face only if it is 
detected continuously for around 50-100 frames. 
 

IV. BLOCK DIAGRAM 

 

	
	

Fig 1: Block Diagram of Spoof Detection System 
 

Spoof Detection System: 
A system which is able to identify a spoof person claiming 
to be a legitimate or an authorized person using photo or 
3D mask attack. 
FR system: 
Facial recognition system is a class of software that stores 
the data in the form of faceprint. It is stored by mapping a 
persons facial features through mathematical coding.  
Access control Person authentication System unlocked: 
After a successful detection of a human through a 
MLX90614 sensor and face recognition and matching it 
signifies that person is authorized and legitimate and 
hence is granted access into the target system. 
 

V. ARCHITECTURE 

The Arduino UNO is being powered using the micro USB 
slot on the chip. MLX90614 sensor is connected to 
Arduino UNO and its output is fed to the system. The 
system then checks that when the face is detected by the 
system whether the output of MLX90614 sensor was high 
or low. If the output of MLX90614 sensor was high then 
the person is live and its face captured through webcam is 
passed to face identification system. The following figure 
shows the architectural design.   
 

 
 

Fig 2: Architecture of Spoof Detection System 

VI.  FACE LIVELINESS DETECTION 

 
Face Liveliness Detection generally involves two stages: 
Face Detection, where the picture is searched to find a 
face, then the picture is processed to crop and extract the 
persons face for easier recognition. 
Face Liveliness Detection, which involves identifying 
whether the face detected is fake or real. 
Face liveliness detection involves following key stages: 

A. SENSING  

 
MLX90614 sensor is used for sensing the liveliness of the 
person. 

B. PREPROCESSING 

 
It involves removing of any outliers or noise from the 
image so as to improve its quality. Most commonly used 
technique is edge detection. In this case, the edges in the 
image are detected. The areas containing edges will be 
enhanced and made sharper. Prewitt operator will be used 
for detecting vertical and horizontal edges. After 
preprocessing, the image is subjected to feature extraction. 
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C. CLASSIFICATION 

 
The features stored in the database are matched with the 
queried features for the verification of liveliness. For 
representing the status of liveliness as spoof or live, a 
binary response will be generated. We make use of Deep 
Metric Network. 

 
 

Fig 3: Overview of Algorithm 
 

 

 
 

Fig 4: Our Face Liveliness System 

 

VII. FACE RECOGNITION 

After the face liveliness detection, if the face is found to 
be real then face recognition of that face is done. For face 
recognition we are using python face_recognition library. 
This library can be used to detect, recognize and 
manipulate the face. So given below flowchart represents 
the algorithm which face_recognition library uses in order 
to identify the detected live faces.  

 
 

Fig 5: Flow chart of Face Recognition System 
 

In this, the algorithm notes certain key measurements on 
the face, for instance-colour, size and slant of the eyes, gap 
between the eyebrows and many more important facial 
features. The information obtained out of the image is 
used to identify a particular face using face encoding. 

 

VIII.  RESULT 

 

 
 

Fig 6: System detecting a genuine person along with label 
 
In this case, an image of the person labelled as ‘Dhruv’ 
was saved into the database. Next, time when that same 
person was in the front of camera, it was simultaneously 
detected whether the person is live or not and at the same 
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time his face was recognized. The MLX90614 sensor was 
able to accurately sense the entity in front of it and classify 
it as a live person and not any photograph, video or 3D 
model of that person. Also, at the same time since the 
person was detected live, and a matrix of features was 
computed. This matrix of facial features was then 
compared with the already stored labelled images in the 
database. Since, a similar labelled image was already 
stored in the database, indicating an authentic person, the 
image of the current person was correctly labelled as 
‘Dhruv’ and hence granted an entry in the system. 

IX. FUTURE SCOPE  

 
Nowadays there are various face recognition systems 
available, but somewhere down the line they have certain 
limitations. They fail to detect spoofed faces in the form 
of photograph or prosthetics and silicone masks. This 
system can be used to overcome those vulnerabilities. This 
system can be used for detecting fever symptoms in people 
due to temperature variation. The temperature of skin can 
be used to determine the emotional state of the person to 
detect frustration levels for testing user experience. 
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Abstract—This Project proposes a general smart 
shopping system with Intelligent Sales prediction using 
Machine Learning. The general problem in the market 
with small scale stores is that there is lack of proper sales 
data analysis. This problem leads to low productivity, and 
hampers the sales of certain products. The accuracy in 
sales forecast provides a big impact in business. It also 
helps the small-scale businesses to increase their area of 
customer base with their store being available online. Our 
proposed system gives the convenience of an online 
application-based store as well as reliability of an offline 
based store. Using a online application also increases the 
range of product reach. Our project consists of three 
parts. First part is the basic model representation of an 
offline mart which uses RFID system for payment and 
scanning purposes whereas the second part consists of the 
online shopping application of the mart which is for 
satisfaction and also benefits them. The third part is 
beneficial for the shop owner. Our system collects the 
data of the sales from the offline and online system and 
gives a smart sales prediction analysis. The third part of 
this project also carries out detailed study and analysis 
comprehensible predictive models to improve future sales 
predictions. 
 
Keywords—Internet of things(IoT), Radio Frequency 
Identification(RFID), Arduino UNO, Android 
Development, Data Mining techniques, Machine learning 
algorithms  
 

I.INTRODUCTION 
 

What do we mean by sales analysis? 
Producing insights from sales data and metrics, 
forecasting future Sales and setting targets. The most 
efficient and regenerative performance for sales 
analytics is to minutely correlate all activities to 
acknowledge assets and set objectives for your sales 
team.  
Improvising and innovating a tactic for improvement 
of sales performance in both the short- and long-term 
should be main focus of data analytics. Setting role-
specific objectives for a team in the form of KPIs or 
metrics is an ideal example of sales analysis. Like 
setting anasset target for the sales and marketing 

director while their account management team is 
provided with a goal for productivity of sales.  
Need to monitor the sales analysis: 
Sales prediction is useful to predict future business 
performance. It is a helpful tool for budgeting and 
setting targets for sales department. A precise sales 
prediction allows a company to specific distributionof 
interest in the products. Higher demand for their 
products results in increased sales of the same. It helps 
Chief Financial Officers to set targets regarding 
financial revenue of their company. An efficient sales 
prediction allows them to precisely budget-plan for the 
coming Quarters. Achieving the predicted goal from 
the start of the quarter can have a moralising impact on 
stock prices and investors. If a downfall in sales is 
shown by the forecast, promotions of the same sales 
can be adapted by the marketing team to speed-drive 
the business.  Now the problem with sales analytics is 
that the data is to be entered manually in a system and 
that system gives us a graph of the sales, then this 
graph is studied, and the reasons and problems are 
tackled. Now for a big company that has lots of sales 
data it is impossible to maintain and read that data and 
sales analytics becomes a tedious and an expensive job. 
The solution to this problem is by making smart sales 
prediction system that takes the sales data and analyses 
the data by itself and give the business owner an idea 
about the reasons of poor sales performance. The 
advantage of such system is that the system operator 
needn’t be data analyst to do this process and it saves 
the cost of hiring expensive data analysts. Our project 
includes a shopping feature for the customer where the 
customer can purchase products either offline or online 
and a sales prediction system for the owner .Whenever 
a customer buys something the data of the product is 
registered on fire base (a real time data base from 
where data can be fetched and written from any device 
or application) this data is used to provide us the 
prediction sales for a product  
The project is divided into three parts: 
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Offline mart –In this part the customer can buy the 
products from 0 data for a company depends a lot on 
the growing market and population, it is clear that the 
amount of data is directly proportional to the growing 
market which intern is proportional to growing 
population.Forexample amazon is one of the most 
successful online shopping company today it provides 
as a platform for many retailers and they themselves 
sell their own products on their platform. The main 
problem a seller like Amazon will face is about how 
they will increase their profit by selling their products, 
they sometimes give discounts on products so they can 
empty their stock but this leads to losses so it requires a  
system to decide  what prices they can set for their 
products or how much discount they can give or what 
would be the best time for selling that particular 
product, that’s where a smart prediction system comes 
in , amazon will normally have a lot of data collected 
in the past years and  from that data it can be predicted 
that  on what future price cuts or discounts can be 
given on that certain product  
Another example is when any company launches its 
new products they may want a suitable time to launch 
it such 
 that it gets sold instantly they can gather the sales data 
for similar products then get a predictive analysis for 
it. For example if we were to sell an air conditioning 
system, the best time to sell it would be summer 
season and the best time to give a discount would be in 
winter season but the amount of discount on products 
will vary on the basis of supply and demand The 
concept of predictive analysis is based on machine 
learning.  Machine learning is the scientific and 
systematic study of algorithmic data and statistical 
models that computer systems use to perform a 
specific task without using external user’s instructions, 
depending on data patterns and inference instead. It is 
seen as a subset of artificial intelligence. Machine 
learning algorithms build a mathematical model based 
on predefined data, also known as "training data", in 
order to make predictions or decisions without being 
externally programmed to perform a given or specified 
task. The training data in this project is the sales data 
of previousmonth/year.   
 
 
 
 
 
 
 
 
 
 

III. BLOCK DIAGRAM/CIRCUIT DIAGRAM 

 
 

Fig.1.Offline Mart 
 
 
 
 

 
  

Data from 
online 

application 
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Fig.2.Database Management 
 
 

IV. DESCRIPTION 
 
A. Arduino UNO 
 
Arduino UNO is an open-source microcontroller .The 
board is equipped with sets of digital and analog (I/O) 
pins that may be programmed to various expansion 
boards and other circuits. There are 14 Digital pins, 6 
Analog pins, that can be programmedby the Arduino 
IDEusing a type B USB cable. A USB cable or an 
external 9 volt battery powers the Arduino. Input range 
of Arduino is from 7-12 Volts. The ATmega328 on the 
Arduino Uno comes pre-interfaced with a boot loader 
that allows you to apply a new code without a 
reference of an external code. 

 
 

Fig.3.Arduino UNO   

A. NodeMCU.   
 
NodeMCU includes firmware which runs on the 
ESP8266 Wi-Fi SoC from Espressif Systems, and 
hardware which is based on the ESP-12 module.  Lua 
scripting language is used by this hardware. It is based 
on the eLua project, and built on the Espressif Non-OS  
SDK for ESP8266. It uses many open source projects, 
such as luacjson and SPIFFS.   
 

 
 

Fig.4.NodeMCU 
 
B. RFID Sensor   

A radio frequency identification reader (RFID reader) 
is a device used to gather information from an RFID 
tag, which is used to track individual objects. The data 
from the tag to the user is transferred using radio 
waves. The technology of Radio Frequency ID and bar 
codes are similar in many ways. However, there is no 
need to scan RFID directly nor there is any 
requirement of RFID to be in direct line of sight of a 
RFID sensor. The RFID tag and the RFID reader must 
be within certain range of 3 to 300 ft. RFID technology 
has an upper hand in scanning several items quickly 
and it also excels in quick identification of required 
item, whether it is or not surrounded by several other 
items. An RFID tag comprises of a digital data (RFID 
technology), which consists of various ICs and is also 
provided with an antenna to transmit data to the RFID 
3eceiver. Most of the  RFID tags comprises of an IC 
atleast for modulating and demodulating radio 
frequency and an antenna for transmitting and 
receiving signals. Frequency ranges vary from low 
frequencies of 125 to 134 kHz and 140 to 148.5 kHz, 
and high frequencies of 850 to 950 MHz and 2.4 to 2.5 
GHz.  

 
Fig.5. RFID Sensor 
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Fig.6. RFID Tags 

  
V.   METHODOLOGY 

 
Fig.7. Methodology 

VI.RESULTS 

 
A. OFFLINE MART 

 

 
 

Fig.8.Welcome Screen 
 

 
 

Fig.9.Product Detected 
 

B. ONLINE MART 

 
 

Fig.10.Home Screen 
 

 
 

Fig.11.Product Page 
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C. SALES PREDICTION 
 
These following Algorithms were tried and tested 
for proper future sales predicition 
1. KNN Regession 
2. Random Forest Regression 
3. Support Vectror Machines 
4. Neural Networks 
5. Decision Tree Regression 
The Best Results were obtained using Neural  
Networks. 
 

Algorithm Mean Absolute 
Error 

KNN Regression 10278.263 

RandomForest Regression 5076.920 

Neural Networks 4514.726 

Support Vector Machines 4563.736 

Decision Tree Regression 2242.703 

 
VII.CONCLUSION 

 
An efficient sales prediction system has been simulated 
using the methods of machine learning that takes in 
sales data and gives out the analysis and prediction for 
the future sales of the product for the coming years. 
 
 

VIII.FUTURE SCOPE 
 
In the coming future this project will have real industry 
applications as many upcoming sales industries and the 
current trading industries have a lot of access to sales 
data and this will help the trader to get prediction on 
the sales in future .Moreover it will also help in 
launching of products in the market with the ease of 
only entering or accessing data in a computer. Since 
the process of prediction is easy and fast it will also 
help in automation of those specific industries where 
prediction using the previous data is necessary. 
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Abstract- The following paper focuses on a model created to 
solve water crises around the globe. It has used Rajasthan as 
a study case for this model as it faces water crises as it is dry 
state .Rajasthan is the driest state in India around 70 % of 
area is classified as arid and semi-arid region. Demand for 
water supply and supply of water has a gap of 30 % but the 
major problem is transportation of water from one dam to 
another. Our project works on this idea of connecting dams 
to avoid wastage of water in some region and provide water 
where it is not available by transferring the water through 
pipelines from one place to another with the help of pumps. 
The components that are used for this system are Node MCU, 
Water Level Sensor, Relay Module, Pumps, etc. We have 
used linear regression which is a Machine Learning 
algorithm which predicts the rainfall with the help of data on 
humidity, temperature, due point, sea level pressure, 
visibility, etc. This paper also shares the idea of collecting the 
real-time information i.e. data about water levels of dam. An 
Android application is created for the user so the user can 
access water level data of the dams. The data that is received 
from the sensors is sent to the database. The data which is 
processed is also sent to the application accordingly on either 
daily, weekly or monthly basis.  
 
Keywords- Arduino, Machine Learning, Node MCU, Pump, 
Water level sensor. 

I. INTRODUCTION 
Importance of water is something which cannot be 
described. It is the very essence of life. But due to 
increasing population, the demand of pure water is 
increasing. Our major sources of water like rivers and 
lakes has been polluted because of industrialization. 
Rainfall has become highly unpredictable because of 
global warming and climate change. Countries are facing 
both drought-like conditions and flood at same time. 
According to U.N Development Program, water scarcity 
is caused mainly because of poor management of water 
resources. It is believed that by 2025 almost half of the 
population will face water crisis. In countries like India, 
water crisis has become a serious issue due to lack of 
government planning, increased corporate privatization, 
industrial wastes and corruption within the department. It 
is expected that crisis will increase as population is 
expected to cross 1.6 billion by year 2050. There are many 

initiatives taken by individuals and government to avoid 
the crisis. The ministry of water which has been recently 
created known as Jal Shakti has taken the initiative of 
water conservation drive to preserve rainfall during 
monsoon. Individual foundations and NGOs like Isha 
foundation have taken the initiative like ‘Rally of Rivers’ 
where they intend to preserve river waters. We believe it 
is more significant to preserve water through proper 
management of our water resources using the new 
technology which will enhance water management 
capabilities of systems. Our aim is also to make water 
resources available for every region with equality as 
complains of unjust water distribution has been registered 
in significant amount. People in certain regions are 
provided with 24 hours of water supply and few regions 
with just few hours of supply. 
Our Smart Water Management System will provide water 
without inequality, avoiding wastage and securing 
resources for desired period of time. 
Dams are the lifeline in each and every part of Rajasthan 
especially in summer season. The water available through 
dams are the main source of usage for livestock, farming, 
industries, etc. and there is the need to preserve the water 
level at these dams. Due to the water crisis in some dams 
in some areas of Rajasthan there is a need to transfer the 
water from one dam to another. It is necessary to 
implement the transportation process so that water can be 
transferred easily. The western part of Rajasthan receives 
least or minimum rainfall. Places like Bikaner, Barmer, 
Jaisalmer, Ganganagar receives less rainfall. This place 
are on the extreme west in Rajasthan where deserts are 
found. As there are no dams found around these places in 
Rajasthan it is necessary to connect one dam to another 
through pipeline and provide water to these places. There 
are 6 main rivers in Rajasthan and one Indira Gandhi 
Canal. The 6 main rivers are Banganga, Banas, Ghaggar, 
Luni, Chambal, and Mahi. Due to the scarcity of rains in 
Rajasthan interlinking of rivers can solve the problem of 
water crisis, floods, and drought in different areas of 
Rajasthan. If the rivers are linked with each other dams 
will be linked.  Interlinking of rivers was first approached 
by Sir C.P.Ramaswamy, Aivarand in 1926, K.L.Rao in 
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1970 and Capt.Dastur in 1980. Benefits of interlinking can 
be seen in irrigation, flood prevention, drought, etc. 
Rainfall is the biggest problem in the state of Rajasthan 
especially in western parts of Rajasthan. Highest normal 
annual rainfall is in Mausinram (Meghalaya) which is 
1152 cm while the in the western part of Rajasthan i.e. in 
Jaisalmer which recorded 9 cm of rainfall in a year. In 
Rajasthan, in western side area which is very dry and very 
less populated and most of the western part depends on 
Indira Gandhi Canal. Area of Rajasthan in India is about 
10.41% and 5.5% population of India but only 1% water 
quantity of India. The water resources in Rajasthan are 
scarce and the demand is evident. Hence it is necessary to 
build an equipment which can predict the rainfall and to 
predict what amount of water is required in each and every 
dam to fulfil the needs of living beings in Rajasthan. 
So basically, the outcome of the project is to thereby 
reduce the problems related to water shortage in the state 
of Rajasthan. We have implemented the use of various 
software such as Arduino, Spyder and Android Studio. 
Water level sensor is used for detecting the level of 
excessive water present in dam. This then transported 
using various feasible methods such as pipelines, 
underground water techniques, public transport like water 
tanker, etc. The Android Studio is used to create an app. 
Serial data which is either 1 or 0 is send by an Android 
application to the Firebase database. The Firebase 
database interacts with Wi-Fi Node MCU and this Node 
MCU acts on the basis of data received from Firebase 
database. If Node MCU receives serial data 1, it turns on 
the LED and if Node MCU receives serial input 0 then it 
turns off the LED. There are more numbers of arid regions 
in Rajasthan than normal rainfall prone regions. Thus 
rainfall will be predicted using suitable program with the 
help of Spyder Application. The Arduino IDE is used to 
implement the hardware part of the project which will 
include the water level sensor, buzzer, relay, etc. 

II.  COMPONENTS 

A. Arduino UNO: 
Arduino is an open source microcontroller that is easily 
programable and it can be erased and reprogrammed 
again. It also acts as minicomputer just like other 
microcontrollers from which input can be taken and output 
can be controlled for many sending information over the 
internet. Arduino development board is used as hardware 
by Arduino UNO and Arduino IDE (Integrated 
Development Environment) which is a software for 
developing code is used. C and C++ programs are used so 
that the microcontrollers are easily programable. Arduino 
has 14 digital input/output pins (of which 6 provides PWM 
output) and the microcontroller which is used is 
ATmega328. 

              
Figure 1. Arduino UNO 

 

B. Water level sensor: 
Water level sensor is used to measure water level in either 
water tanks or any other equipment. This sensor consists 
of 10 copper traces of that 5 are power traces and other 5 
are sense traces. This sensor consists of 3 pins which are 
Signal, +Vcc and GND. Signal pin will be connected to 
one of the analog inputs on Arduino. +Vcc supplies power 
for the sensor. Operating voltage for this sensor is 3.3V – 
5.5V. GND is ground connection 

                   
Figure 2. Water Level Sensor 

 

C.  Node MCU: 
Wi-Fi Module chip which is ESP8266 is a low-cost 
module that can be configured to connect to the Internet 
for Internet of Things (IoT). The equipment’s of Electrical 
and Mechanical cannot connect to the internet on their 
own. These equipment’s don’t have the in-built setup. 
Controlling, Monitoring, Analysis and much more. Node 
MCU is a Firmware on ESP8266. It’s a SoC (System on 
Chip) is microcircuit that integrates the elements of 
system. 

                     
                                              Figure 3. Node MCU 

D.  Relay Module: 
A relay is an electromagnetic switch which is electrically 
operated. It can be turned on-off, allowing the current’s 
flow to go through it. It can is controlled with low voltages, 
like 5V which is provided by the Arduino pins. In relay the 
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coil becomes a temporary magnet when electricity flows 
through it. In relay the screw terminals are C (Common 
Terminal), NC (Normally Closed).  It consists of transistor 
BC547. The   other 3 terminals are Vcc, GND and Signal. 

                            
Figure 4. Relay Module 

 

E.  LCD Display: 
The operating voltage for the LCD Display is between 
4.7V to 5.3V. It has a current consumption of 1mA.The 
LCD module operates in 8-bit and 4-bit mode. The pin 
configuration of LCD Display is as follows LED Negative, 
LED Positive, Data pins from 0-7, R/W, RS, VEE, Vcc and 
GND. 

 
Figure 5. LCD Display 

 

F. Pump: 
This is a 12V hydro pump which is used for transferring 
water from one container to another. 

 
Figure 6.Pump 

 
 

III.    SOFTWARE 

A. Arduino IDE: 
The Arduino Integrated Development Environment (IDE) 
is a prototyping platform enabling user to make different 
types of devices. It is a cross-platform application for 
Windows, macOS, Linux which is written in functions 
from C and C++. This IDE is used to write and upload 
programs to Arduino compatible boards. With the help of 

3rd party cores, the programs can be put on other vendor 
development boards also. It is open source software that is 
used for writing and compiling the code in the Arduino. It 
is an official Arduino software, which makes code 
compilation simple, even a common person with no prior 
technical knowledge can get their feet wet with the 
learning process. 
 

B. Spyder: 
Spyder is one of the platform which is a scientific 
environment written in Python and designed for scientific, 
engineering and data analytic projects. It offers a large 
number of different combination of the advanced editing,   
debugging, and profile functionality of a comprehensive 
development tool with the data exploring capabilities, 
interaction, inspection, and beautiful visualization 
capabilities of the scientific package. 
C. Android Studio: 
Android Studio is basically used for building apps for 
Android and is the only official integrated development 
environment (IDE) developed for Google's Android 
operating system and built on Jet Brains IntelliJ software 
and designed especially for Android development. This 
software is available on Windows, macOS and Linux 
related operating systems. Android Studio is huge 
replacement for the Eclipse Android Development Tools 
(ADT) as a primary IDE for Android application 
development as we can run and test the application. 

IV.    OBJECTIVE 
This document proposes the design of intelligent system 
for reservoir which will predict, manage and control the 
supply- demand for water requirements. Reservoirs are 
large lakes which could be either artificial or manmade 
from where the water demands of surrounding region is 
fulfilled. Water is the most essential requirement of life. 
The designed system will keep track on water levels, 
demand of region. The water levels are indicated by water 
level sensor. The flow of water will be controlled using 
valves/pump which will be monitored by Arduino. It will 
also predict future demands using machine learning. Based 
on various data which will contain past demands of water, 
population, month of year as each of these contribute 
significantly to demand of water. The proposed system 
shall also predict rainfall to indicate future water quantities 
in reservoirs. These predictions will further be used to 
predict how long reservoir will be capable 
To fulfill the requirements. These predictions will be 
highly useful as it will help system to manage the flow of 
water to avoid drought like conditions in future. We have 
also included water quality testing which will help the 
system to indicate the safety level of water in reservoir. we 
are including connective reservoir system which will be 
governed by central data base system. It will help to 
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manage water demands of multiple region and also 
connect them creating unified water management system. 
 

V.  PROPOSED SYSTEM 
We have used an Arduino UNO which is an open source 
microcontroller that is easily programmable and it can be 
erased and reprogrammed again. It also acts as 
minicomputer just like other microcontrollers from which 
input can be taken and output can be controlled for many 
sending information over the internet. It uses a hardware 
known as the Arduino development board and the software 
used for developing code which is known as Arduino IDE 
(Integrated Development Environment). The 
microcontroller is easily programmable by using C, C++, 
etc. languages. Arduino has a total of 14 digital 
input/output pins (out of which 6 are used for PWM 
output) and the microcontroller which is used is 
ATmega328. We have used Water level sensor which is 
used to measure water level in water tanks and in other 
equipment. Water level sensor includes 10 traces of which 
5 are power traces and other 5 are sense traces. Water level 
sensor also consists of 3 pins which are Signal, +Vcc and 
GND. Operating voltage for this sensor is 3.3V-5.5V. 
Signal will be connected to the inputs of Arduino. +Vcc 
supplies power for the sensor.  We have also used LCD 
Display which will display all the data through water level 
sensor. The operating voltage for the LCD Display is 
between 4.7V to 5.3V. It has a current consumption of 
1mA.The LCD module operates in 8-bit and 4-bit mode. 
The pin configuration of LCD Display is as follows LED 
Negative, LED Positive, Data pins from 0-7, R/W, RS, 
VEE, Vcc and GND. We have also made used of Node MCU 
which is a Wi-Fi Module chip which can be configured for 
connecting to the Internet (Internet of Things (IoT) and 
similar technology projects.) Normal electrical and 
mechanical equipment cannot be connected to the Internet 
on their own. So we have to setup ESP8266 with these 
equipment Node MCU is a software on ESP8266 and it’s 
a SoC (System on Chip). The System on Chip integrates 
all the components of a computer or other electronic 
systems.  In this machine we have also made use of Relay 
Module. It is an electromagnetic switch which is 
electrically operated and can be turned on or off, allowing 
the current to go through or not. It can also be controlled 
with low voltages, like 5V which is provided by the 
Arduino pins. In relay the coil becomes a temporary 
magnet when electricity flows through it. In relay the 
screw terminals are C (Common Terminal), NC (Normally 
Closed).  It consists of transistor BC547.The other 3 
terminals are Vcc, GND, and Signal. We have made use of 
Pump and Buzzer as well. Pump is used for transferring 
water between reservoirs. Buzzer is an audio signaling 
device. It is generally used to warn when water is too low. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 7. Block Diagram Of Smart Reservoir System 
 

 
Figure 8. Entire Circuit Connections 

 
  

VI. IMPLEMENTATION 

A. Reservoir management: 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Block Diagram Of Reservoir Management through Arduino 
and Node MCU 

 
Level sensors is used to detect the level of liquids. These 
substances include fluids, slurry, granules and powders. In 
water bodies, the level measurements is done inside 
containers. These types of measurements can be done and 
used for determining the amount of materials within a 
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closed container or the flow of water in channels. We used 
3 water level sensors for detecting the amount of water 
present in the 3 containers respectively which are 
connected to each other by pumps. The input of the water 
level sensor is calculated by connecting it with Arduino 
IDE. There are 3 output terminals for Water Level Sensor 
and they are + stands for +5V, – stands for GND and S 
stands for signal. Serial communication is used on the pins 
TX/RX which uses TTL logic levels (5V or 3.3V) 
depending on the board. Serial is also used for 
communication between the Arduino board and a 
computer or other devices. We can check the water level 
present in the 3 containers by referring the Arduino IDE. 
The Android Studio is used for creating an app. Android 
app sends a digital data to the Node MCU database. The 
Firebase connects with the Wi-Fi Node MCU and the 
Node MCU works on the basis of data received from the 
Firebase database. If Node MCU receives digital data 1, it 
turns on the LED and if Node MCU receives digital input 
0 then it turns off the LED. If the water level in any of the 
3 containers decreases below a certain level then a warning 
is sent to the Arduino IDE as well as to the Android app. 
The led will glow if water from any of the container 
decreases. Then the water from either of the containers 
will flow into the container with the decreased water using 
pumps. Only a certain amount of water will flow such that 
the water level is equal in all the pumps. We can also send 
the desired amount of water by typing the value manually 
in the Arduino IDE. To set this as a real-life example 
assuming the containers as reservoirs and the small pumps 
as large pipelines which connect the reservoirs to one and 
the other. With the help of pipelines the water can be 
transferred from one reservoir to another. 
 

 
                                       

Figure 10. Firebase 
 
 
 
 

 
 

Figure 11. Water Level Code 
 

 
 

Figure 12. Node MCU Code 
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B.  Rainfall prediction: 
 
 
 
 
 
 
 

Figure 13. Block Diagram of Rainfall Prediction 
 

Rainfall prediction is one of the most important thing 
when we are talking about rainwater management as 
predicting the amount of precipitation helps in preparing 
the future securement of the water resources. In the 
following prediction we have used following dataset 
which contains the following columns which contains 
information like Temperature, Dew point, humidity, sea 
level pressures, visibility and if any specific event 
occurred like thunder, fog thunderstorm etc. the first and 
the most important part of predicting anything is to clean 
or process the data which the algorithm is going to read 
and learn from.  We have given the null valuation as zero 
and deleted any unnecessary columns in our dataset. And 
then predicted using Linear Regression which is a type of 
prediction system used for regression machine learning 
model. 

 
 

Figure 14. Machine Learning Model 
 
 

 
          

Figure 15. Visual Representation 
 
 
 

 
  

Figure 16. Parameter Representation 

 
 

 
 
 

Figure 17. Test Output 
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VII. FUTURE SCOPE 
The most important future scope of this project is to be 
really implemented in every region of India giving India 
freedom form water scarcity and saving the country from 
drought. This project can be highly enhanced with the help 
of advance machine learning algorithm like ANN or CNN 
or adding more numbers of dependent variables in dataset 
and getting a larger dataset. For technical part it can be 
Better if we have better technology to measure the amount 
of water within a reservoir.  
 

VIII. CONCLUSION 
Solution to the problem mentioned above we have to 
improvise the transportation of water from east Rajasthan 
to west we can do this from connecting the larger dam to 
small one and further connecting and supplying water to 
western part of Rajasthan with the help of the "Spyder" 
software we can predict the rain in specific area and find 
out if there is need to transfer water from one dam to 
another. The buzzer will help to keep a check of lower and 
upper limit of water storage if the water rises more than 
the upper limit the buzzer will set on. Which will help to 
transfer water to other dam which are not on high alert the 
lower limit will help to control the supply water for next 
few days. We can also predict how many days are current 
water level status can be used so we can change the supply 
rate to use water at is best efficient way 
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Abstract— The rapid increase in volume and types of solid 

and hazardous waste due to the continuous economic 

growth, urbanisation and industrialisation, has become a 

burgeoning problem for national as well as the local 

governments to ensure cost effective and sustainable 

segregation of waste. In 2006, the total amount of municipal 

solid waste generated globally was estimated around 2.02 

billion tones, which represents a 7% annual increase since 

2003 (Source : Global Waste Management Market Report 

2007).To minimize the risk to the health and safety of 

patients and the environment, the segregation, handling, 

transport, and disposal of waste needs to be properly 

managed . Segregated waste provides the best economic 

value to the government. At present, the household level 

does not have any system of segregation of dry, wet and 

metallic wastes. This paper focuses on an economical and 

state of the art automatic waste segregator for public spaces 

which will lead to an overall healthier and hygienic 

environment around us. The Automated waste segregator 

uses moisture sensors for sensing wet items, and ultraviolet 

sensors to measure the various levels of waste. Experimental 

results show that the segregation of waste into metallic, wet 

and dry waste has been implemented successfully using the 

Automated waste segregator. The automated waste sensor 

uses the Arduino and a variety of sensors to detect the 

moisture content which is hence used to segregate wet waste 

apart from the dry waste. This method is really important 

to develop a certain code for hygiene and make the 

environment a better place for all forms of life. 

 
Keywords— Arduino Nano, Gear motor, IR Sensors, 
Moisture Sensor, Power supply, Metal Detector sensor, LCD.  
 

I. INTRODUCTION 

The fast growth in urbanization and industrialization has 
led to the surge of increase in the amount of waste being 
generated everyday and is becoming a severe problem for 
the government. The overflow of dustbins in public 
spaces causes air and land pollution and attracts insects 
and becomes a breeding ground for a variety of diseases 
and last but not the least harms domestic animals if 
ingested by them. To assure that there is minimum harm 
caused to human health and its ecosystem, we have to 
take advanced steps for segregating and transporting this 
waste. We know the fact that a waste segregator 
separates all the garbage into either wet waste or dry 
waste to help in better disposal for the future processes. 
But this is a manual process. Hence, this paper focuses 

on an economical and state of the art automatic waste 
segregator for public spaces which will lead to an overall 
healthier and hygienic environment around us. This 
solution makes it capable of sensing the waste to be 
either wet or dry on its own and separate it accordingly, 
making this process hassle-free and prevents us from 
throwing them incorrectly. When the bin is full, an LED 
will alert the required officials to immediately empty it 
so that it can restart its segregating. It aims for helping 
the authorities (such as BMC) to successfully collect 
waste in a properly segregated manner and technology 
like this will also encourage people to use these bins to 
segregate waste. The design prototype will be based on 
the size of an actual dustbin and once accomplished; this 
can be used everywhere. Hopefully, it supports cost 
effectiveness in the future and will make this bin to be 
made available in every street in our country. When the 
signal is received the dustbin opens automatically and 
closes its hatch. There is also an ultrasonic sensor which 
constantly measures the level of waste in the bin and 
notifies the concerned authorities if the bin is filled to the 
brim. 

II.  LITERATURE SURVEY 

 
A. Smart Dustbin Reviewed 
 
We have developed a dustbin which is advance and we 
call it as a smart dustbin. Arduino module has been used 
to make the machine fully functional. This is done by the 
process flow of sensing waste when brought towards the 
sensor thus helping the sensor detect the presence or 
absence of moisture and returning the expected triggering 
output by opening the flaps automatically for the 
respective sides. The flaps are raised using 4 IR sensors 
and servo motors are used to keep the process on. A 
Bluetooth sensor is used to return the feedback. Three led 
lights are used to display the capacity to which the waste 
segregator has been filled. This whole process is 
controlled by the ARDUINO platform.   
 
 
B. Automatic waste segregator history 
C. 60 million tonnes of waste is being generated in 
India every year. About 20 percent of this waste is being 
generated in cosmopolitan cities and there is no space 
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available for the day to day garbage coming in to be 
stored. Many of the nations are developing a new 
philosophy called “waste management heirarchy” for 
coming up with new management strategies for the 
municipal solid waste. “Swachh Survekshan-2016” is a 
sanitation survey overseen by the ministry of urban 
development under the Swachh Bharat mission and they 
found that about 55% people in India face the problem of 
improper segregation of waste . Thus, we have proposed 
an economic “Automatic waste segregator and 
monitoring system” for proper segregation of waste. 
 
D. Recent developments 
 
It has been found that the world generates 2.01 billion 
tons of municipal waste annually with at least 33% of 
that not managed in an environmentally safe manner. 
Waste produced in India in a year is 62 million tons of 
which 83% is collected and 17% is littered and 50% of 
the total waste is dumped in landfills without treatment. 
As economic development and population growth 
increases day-by-day, waste generation increases. In 
India, waste management rules are based on principles 
like sustainable development, precaution and polluter 
pays. There is major effect on the slum areas for 
improper disposable of waste. Studies have shown that 
the amount of toxic waste that is dumped on landforms 
have increased and how this harms the environment to its 
very core. The need for waste segregation is been 
observed by major government institutions and NGOs. 
The volunteers of various NGOs make significant 
contribution for this purpose. The ministry of 
environment forest and climate change have launched 
web-based application in 2016 which tracks and monitors 
waste management in India. it collects information and 
assists in co ordinating waste generators, recyclers, 
operators of disposable authorities and state agencies. 
The National Geographic Magazine on E-Waste informs 
us about the incorrect ways of disposal of toxic waste. 
This inspired us to search for an easy and economical 
solution to be implemented at the household level. This 
technology will help in   distinguishing the assortment of 
garbage materials even for small kids who are unaware of 
waste segregation system.   
 

III.       WORKING PRINCIPLES 

 
The mixed waste is sorted based on the following 
methods at the industrial level. Larger items can be 
removed by using a conveyor belt or manual sorting can 
also be used. The waste enters the dustbin through two 
flaps. The flaps have an initial position of 30 degrees to 
have a smooth flow of waste in the segregator. We have 
fixed an infrared sensor at the top to detect the waste 
falling on the flaps. The flaps consist of various types of 
sensors to detect the type of waste the type of waste that 

is being entered-wet or dry. The sensors include moisture 
sensor and metal detector sensor. The wet waste is 
detected by the moisture sensor and the flap related to 
moisture sensor pivots to 80 degrees to drop down the 
waste to the wet waste section of our segregator. 
Similarly, the dry waste is detected by the sensor and the 
respective servo motor related drops down to 80 degrees 
to collect waste in dry section of the segregator.  
The metal proximity sensor is also incorporated in the 
AWS which will detect any metallic entity in the waste 
which is dropped on the flaps of the dustbin and 
segregate it in the respective compartment. The angle of 
the flaps by which the motor rotates is set by the coded 
signal and can be altered as per our requirement. The 
coding of AWS is done with Arduino UNO development 
board. The level of the waste collected inside the 
compartments will be detected by the Infrared proximity 
sensor. We essentially have three levels in one 
compartment of the segregator. The three levels are 
empty, medium and full. For indication of the levels we 
have used four proximity sensors. We have used LCD 
screen to first display the type of the waste which is wet 
and dry. Then the LCD will indicate the level of the 
corresponding compartment which is given by the 
proximity sensor. Finally, we also display the moisture 
percentage of the waste if it belongs to wet waste. We 
also indicate if there is an unusual waste like metallic 
waste by giving an alert in the LCD screen.  
 

IV. CIRCUIT DIAGRAM 
 

Fig 1. Circuit Diagram 

V.         COMPONENTS 

 
A. Arduino Uno 

The Arduino Uno is an open source microcontroller 
development board which uses the Microchip 
ATmega328P microcontroller and developed by 
Arduino. The board is equipped with numerous digital 
and analog general input/output (I/O) pins. The board 
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consists of 14 digital I/O pins out of which 6 are capable 
of PWM output, 6 analog I/O pins, and can be 
programmed with the Arduino IDE, via a type B USB 
cable. We can power it with the help of a USB cable or 
with a battery ranging from 5 to 20 volts. Layout and 
production files for some versions of the hardware are 
available at the Arduino website. 

 
Fig 2 Arduino Uno 

 
B. AdraXx Futaba S3003 Servos 

A Servo is a gadget that fuses a two wire DC engine, an 
apparatus train, a potentiometer, a coordinated circuit, 
and a yield shaft. Of the three wires that stick out from 
the engine packaging, one is for power, one is for 
ground, and one is a control input line. The pole of the 
servo can be situated to explicit precise situations by 
imparting a coded sign. For certain length of time that the 
coded signal exists on the info line, the servo will keep 
up the rakish situation of the pole. In the event that the 
coded signal changes, at that point the rakish situation of 
the pole changes. An extremely normal utilization of 
servos is in Radio Controlled models like vehicles, 
planes, robots, and manikins. They are additionally 
utilized in incredible rock-solid sail vessels. Servos are 
appraised for Speed and Torque. Typically, there are two 
servos of a similar kind, one outfitted towards speed 
(giving up torque), and the different towards torque 
(relinquishing speed). 

 
Fig 3 Servo Motors      

C. IR Proximity Sensor 
A proximity sensor detects the presence of nearby objects 
with no physical contact. A proximity sensor emits an 
electromagnetic field or a beam of electromagnetic 
radiation for example infrared rays, and looks for 
changes in the field or return signals. The object which is 
to be sensed is mostly referred to as the target for 
proximity sensor. Different proximity sensor targets 
demand different sensors. As we know a capacitive 
proximity sensor can be used to detect a plastic object 
while an inductive proximity sensor will definitely 
require a metal target. Proximity sensors are extremely 
trustworthy and have a long functional life because they 

lack mechanical or moving parts and have no physical 
contact between the sensor and the target. Proximity 
sensors can be used in machine vibration monitoring so 
as to measure the variation in displacement between a 
shaft and its support bearing. This is common in huge 
steam turbines, compressors, and motors that use sleeve-
type bearings 

 
Fig 4. IR Sensor 

 
D. Metal Proximity Sensor 

A metal detector is an electronic instrument which 
recognizes the nearness of metal close by. We utilize an 
Inductive proximity sensor which works under the 
electrical standard of inductance. Inductance is a 
phenomenon which has an attractive segment, which 
prompts an electromotive power (emf) in an objective 
article. The inductive vicinity sensor comprises of four 
segments, for example, curl, oscillator, location circuit 
and yield circuit. The oscillator is utilized to create a 
fluctuating attractive field around the loop that is put in 
the gadget's detecting face. At the point when a metal 
article moves into the inductive vicinity of sensors 
location, Swirl circuits develop in the metallic item, 
attractively push back, which is utilized to diminish the 
Inductive sensors claim swaying field. 

           

Fig 4.     Metal Detector 

E. Moisture Sensor 
The moisture sensor is utilized to help recognize if the 
trash is wet or dry. In the event that the trash is wet like a 
half-filled juice glass the dustbin would show a light that 
would assist with understanding that there is a wet item 
in the trash.   

 
Fig5. Moisture Sensor 
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F. LCD Display 
Liquid Crystal Display abbreviated as LCD, is a display 
having a flat panel which makes use of liquid crystals in 
its operation. Light Emitting Diodes have a very large 
and variety of uses for consumers as well as businesses, 
as they can be found commonly in TV’s smartphones, 
computer monitors and instrument panels. LCDs were a 
big achievement in terms of the technology that they 
replaced LEDs and gas plasma displays. LCDs showed 
displays to be much thinner as compared to cathode ray 
tube of CRT technology. LCDs consume way less power 
than LED and gas displays as they work on the principle 
of stopping light rather than radiating it out.  
 

 
 

Fig 7. LCD Display 
 

VI.   CONCLUSION  

 
The Automatic Waste Segregator will be able to 
segregate the waste into three major categories i.e.  wet, 
dry and metallic. There are two compartments for 
segregation. Each compartment has a flap which is 
controlled by a servo motor. This particular task is 
obtained by using two sensors. One moisture sensor for 
sensing wet waste, and one metal detector sensor for 
sensing metallic waste. In addition to this, AWS will also 
be able to detect the level of waste collected in the 
compartments. Indication of this will be shown by 3 leds 
indicating the respective levels. This specific application 
will be achieved with the help of four Infrared sensors. 
All these sensors along with two servo motors are 
interfaced and powered by Arduino Uno. The waste will 
be dropped on the flaps and after the sensor detects the 
waste, it will be segregated in the respective 
compartment. 
 

VII. FUTURE SCOPE  

 
This project can be upgraded on a much larger scale. 
1. By incorporating a GSM module, we can notify the 
nearby garbage collector to empty the AWS. This is very 
effective in a waste management system as it avoids 
spilling of waste. 
2. A crusher mechanism can be interfaced with the AWS 
at the inlet for reducing the size of the waste up to a 
certain size so as to make it easier for decomposition. 

3. Decomposition of organic waste can be made possible 
by converting it into biogas. This can be helpful in 
generating more resources for renewable energy. 
4. We can make use of Solar panels to power the whole 
setup. 
5. With the introduction of Artificial Intelligence and 
Machine Learning, this model can be upgraded in such a 
way that as soon as the waste reaches the maximum 
level, the AWS can follow a certain path up to the 
common waste dump. In future this kind of management 
system can be applied at a society/building level or in 
offices where there are less obstructions in the path. 
6. Metal proximity, moisture and IR sensor have been 
used in the making of this project. We use capacitive 
plates to detect the wet and dry waste because moisture 
sensor is neither reliable nor efficient. Using Arduino, 
MSP 430 or any other high-end micro-controller, we can 
successfully complete this project too. We can make use 
of the AWS in large scale situations such as in industries 
to segregate the toxic harmful wastes from harmless 
waste. The system can isolate only one sort of waste at a 
time because it has a designate primacy for metal, dry 
and wet waste. Henceforth, we can make advances to 
separate the various types of waste by utilization of 
buffer spaces.  
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Abstract—This document proposes the design of an 

efficient and easy system to manage the issuing and returns 

of a book at the library. is a programmed ID technique, that 

relies on storing and remotely retrieving data using 

equipment called RFID tags. An RFID tag will be 

incorporated into the books for the purpose of identification 

and tracking using radio waves. Expanding instances of 

library book robberies is an immediate impact of this issue 

since it isn't for all intents and purposes reasonable to 

completely check whether a book is issued or not. Likewise, 

as understudies utilize a library for examining, explore, 

dealing with ventures and assignments not withstanding 

ordinary issuing of books, subsequently, frequently convey 

their very own books alongside them which expands the 

intricacy of the undertaking close by. To minimize this 

problem, we are proposing a RFID based robbery 

recognition and counteractive action framework which will 

naturally recognize unapproved books going through the 

entryways of the library and trigger an alarm. The RFID 

based LMS encourages the quick issuing, reissuing and 

returning of books with the help of RFID empowered 

modules. It straightforwardly gives the book data and 

library part data to the library managing system and 

needn't bother with the manual composing. It likewise gives 

checking and searching system. The observing module will 

consistently screen the development of books over the 

entryways, so the books taken out without earlier issuing 

will be followed out effectively  will alert the curators. The 

searching module gives the quick looking of books utilizing 

RFID handheld reader. The physical area of the books can 

be effortlessly found utilizing this module. 

Keywords—RFID, RFID Tags, RFID Reader, 
Microcontroller, Radio Waves, Alarm. 

I. INTRODUCTION 

RFID has a spot with a collection of advancements 
suggested as Automatic Identification and Data Capture 
(AIDC). AIDC systems thus perceive objects, 
accumulate data about them, and enters the data direct 
into PC structures with alongside zero human mediation. 
RFID methodologies uses radio waves to accomplish 
this.RFID is "radio-repeat ID" and depends on a 
development whereby propelled data encoded in RFID 
names or are gotten by a client by methods for radio 
waves. RFID resembles barcoding, in that data from a tag 
or imprint are gotten by a device that stores the data in a 
database. RFID, regardless, has a couple good conditions 
over structures that use scanner label asset following 
programming. The most remarkable is that RFID label 
information can be perused outside the view, while 

standardized identifications must be lined up with an 
optical scanner. RFID advancement is being realized in 
different organizations. Generation organize use is 
perhaps one of the most as regularly as conceivable 
referenced usages of RFID names and equipment. Stores, 
for instance, "Wal-Mart" and markets, for instance, 
"Albertson's" began to make it compulsory for their 
suppliers to name item destined for their stores. There is, 
regardless, a main differentiation to the stocks of library 
when stood out from that of an appropriation focus or a 
retail outlet. In the dissemination focus and retail location 
arrange, stock come and goes. They are rarely given 
back. The retail division is looking as a "dispensable" 
advancement that gives an item to a customer that gets 
discarded. Anyway the thing sharp unit price of 
considering a RFID tag is extensively more than the price 
of printing a scanner tag on a pack. In libraries, items are 
issued and returned usually. In this way the proportional 
RFID tag is re-used regularly. The libraries around the 
world started to use RFID to quicken oneself check 
in/out techniques, to reduce the burglary and to 
encourage the stock control in library. The 
institutionalized label advancement is step by step getting 
superseded by the RFID development. The RFID tag 
shouldn't be indisputable for recognizable proof. It will in 
general be examined despite when it is introduced in a 
thing, for instance, in the cardboard front of a book or in 
the packaging of a thing. It can moreover store data, for 
instance, stack number, increment number, book number, 
essayist data, etc., yet institutionalized ID is restricted to 
just a conspicuous verification number.  

Existing Library Systems fundamentally use scanner tag 
for maintaing logs. Regardless, one of the focal 
drawbacks of scanner labels is that the institutionalized 
recognizable proof of each book ought to analyzed 
independently at the library exit. This is dismal. As 
opposed to this, a RFID based structure offers the 
flexibility of theft distinguishing proof without the 
cumbursome technique of checking each and every 
individual along these lines fundamentally automating 
the task of thievery acknowledgment. It makes the 
endeavor basic for the library staff to screen books with 
no try to the advocates similarly as the staff. It ensures 
security seeing theft shirking just as can be utilized for 
following and stock organization.  
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The execution of RFID LSM won't just oust the manual 
work of the library staff yet will likewise enable them to 
follow the area of the books and deal with the giving and 
returns of books easily.Moreover, it can likewise later be 
progressed to involve RFID Gates, marks and confident 
database nearby APIs for consolidating with existing 
databases. Indeed, even anyway this structure is normal 
for Library, it will in general be utilized for various 
applications, for instance, stock shops, Bookstores, 
Safety of tricky documents in workplaces, etc. 

II. LITERATURE SURVEY 

The authors have addressed the method of implementing 
RFID library management using UHF RFID readers, 
Mercury 4 reader and psionteklogix. UHF innovation 
was picked for library application because of its since 
quite a while ago read extend, speed of frequency and 
ease. The read scope of mercury 4 peruser is till 2 meters, 
that is adequate to screen the development of books over 
the entryways. The read scope of psionteklogix handheld 
perusertill to 30 cmsthat can be valuable for finding a 
specific book in a shelf. With the new EPC Global Gen 2 
standard, more than 1000 labels can be perused every 
second in applications where they are protected from RF 
noise. UHF additionally can also decrease the read speed 
to 100 labels every second with high dependability in RF 
noisy applications. 

In this paper, A keen Library Management System 
(LMS) in view of Radio Frequency Identification (RFID) 
was worked as a pilot venture for the college library. A 
Graphical User Interface (GUI) was deliberately intended 
to help all vital library functionalities and client needs. 
Various sorts of rack radio wires were planned and 
manufactured focusing on 100% label clarity in a low-
SAR condition for the library clients. Model keen 
cupboards were assembled and tried utilizing various 
kinds of close field rack recieving wires guaranteeing 
limited inclusion in the region of the rack, along these 
lines staying away from undesirable recognizable proof 
of books dwelling at close by racks. SAR reenactments 
were acted within the sight of human apparition models 
situated at a nearby separation to the bureau. The rack 
radio wires were enhanced so as to amplify label 
comprehensibility and limit electromagnetic 
contamination in the region of the bureau. 

In this paper, the proposed system utilizes MATLAB and 
MySQL to enhance the management system.Thewriter 
picked MATLAB for the improvement of Graphical User 
Interface for the custodian, and kept up database utilizing 
MySQL server. MATLAB is an intelligent, grid arranged 
programming language that empowers one to 
communicate one's thoughts compactly and 
straightforwardly, without agonizing over irritating 
subtleties like recollecting assignment or type checking. 

This extensively diminishes advancement time and keeps 
code small, coherent and completely convenient. It has 
fantastic worked in help for some information 
investigation and representation schedules. 

A web based idea is joined with RFID innovation to 
frame a web based application for the library the board. 
The RFID peruser Motorola MC9090 is utilized for the 
whole procedure which is conveyed inside the library. 
This peruser is a good peruser that can peruse any sort of 
tag of frequencies like Low, High and Ultra High. Each 
client and each book is given a RFID Tag which has a 
devoted, one of a kind EPC (Electronic Product Code) 
which is made comparable to the database for the more 
subtleties. Web ideas are advanced with the assistance of 
Internet of Things design layer. Monitoring and detecting 
the library condition from an area and to recognize the 
materials, books, CD's, and so forth present inside the 
library for simple access of the library which was seen to 
be the most widely recognized issue. Right now issues 
and issues looked in the library condition like finding the 
mis-put or mis-racked book or items, diminishing the 
manual labour and straightforwardness access of the 
books are done and an answer is built up which can 
conquer these issues with the improved work. 

This paper proposes a method called FILM (fine-grained 
localization), which can conquer cm-level book 
localization using these three steps to solve the issue of 
easily locating the books after they have been misshelved 
by the students. In the first place, it gathers the stage 
profile for each labeled book in its present condition. 
Second, it adroitly picks three examples from the stage 
profile and finds the labeled book by displaying the three 
examples. Since there are a lot of 3-mixes, we can get 
numerous up-and-comers of the book confinement. 
Lastly, it utilizes the Gaussian bit thickness model to 
decide if the applicants are acceptable or not. The 
fundamental thought is that, the noisy information offer 
ascent to doubtful approximations, while the spotless 
information will consistently get a gauge near the ground 
truth. Hence,the tag's position is most likely to be the 
position with a highest density. By this implies, the noisy 
information don't add to the last approximation, which 
improves the restriction precision. [6] In this paper,the 
authors have proposed a framework called RF-Scanner 
that can play out the rack checking consequently by 
consolidating the robot innovation and the RFID 
innovation. The previous is utilized for supplanting the 
custodians and freeing them from seriously difficult work. 
The later is introduced on the robot and moves with the 
robot to filter the on-the-rack books. They have figured 
two significant problems worried by administrators, the 
book limitation and the resting book recognition, and give 
the modern answers for them. 

III. BACKGROUND 
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The RFID system consists of 3 components: Antenna, 
transceiver  and transponder (RF Tags) 

Antenna-.The antenna is present inside the reader. It 
makes electromagnetic field. At any point a mark comes 
in nearness of the electromagnetic field it is started, reads 
and scrutinize data to the reader by making radio signs. 
Antenna continues like a correspondence media between 
the tag and the reader 

 

Fig 1. Antenna 

Tags -A RFID tag consists of a microchip having 
perceiving information and a radio wire. It transfers this 
data only to a reader. This chip has a serialized identifier, 
or label number, which remarkably recognizes the item, 
similar to the way in which many institutionalized IDs 
are used now. A main differentiation, in any case is that 
RFID names have more data limit than their 
institutionalized distinguishing proof accomplices. This 
constructs the decisions for the kind of information that 
can be encoded on the tag. In reality, an endless overview 
of various types of information can be taken care of on 
RFID marks, dependent upon what it is used for. A RFID 
tag may be put on the books for the usage of the 
framework. 

RFID Tags-1443a - RFID labels are a kind of following 
framework that uses scanner tags so as to perceiveitems. 
RFID is another way to say "radio recurrence 
recognizable proof," and in that capacity, RFID labels 
use radio recurrence innovation. These radio waves give 
information from the tag to a reader, which at that point 
gives its the data to a RFID PC program. RFID labels are 
every now and again utilized for stock, yet they can 
likewise be utilized to follow automobiles, pets, and even 
patients with Alzheimer's illness. A RFID tag may 
likewise be called a RFID chip. 

 

Fig 2. RFID Tags-1443a 

RFID Reader-RC522- The RC522 RFID Reader 
module is intended to make a 13.56MHz electromagnetic 
field that it uses to speak with the RFID labels (ISO 
14443A standard labels). The peruser can speak with a 
microcontroller over a 4-pin Serial Peripheral Interface 
(SPI) with a greatest information pace of 10Mbps. It 
likewise bolsters correspondence over I2C and UART 
conventions. The module accompanies an intrude on pin. 
It is convenient in light of the fact that rather than 
continually asking the RFID module "is there a card in 
see yet? ", the module will alarm us when a label comes 
into its region. 

 

Fig 3.RFID Reader RC522 

Arduino Uno - Arduino Uno is a microcontroller board 
which relies on the ATmega328P (datasheet). It contains 
14 mechanized input/yield pins (of which 6 can be 
utilized as PWM yields), 6 simple data sources, a 16 
MHz quartz gem, a USB affiliation, a supply cord, an 
ICSP header and a reset catch. It has all the things that is 
required to assist the microcontroller; in short affiliate it 
to a PC with a USB cord or supply it with an AC-to-DC 
connector or battery to start. 

 

Fig 4.Arduino Uno 
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IV. WORKING 

The core of the framework is the RFID tag, which can be 
fixed inside a book's back spread or straightforwardly 
onto CDs and recordings. This tag is outfitted with a 
programmable chip and a recieving wire. Each paper-
flimsy tag contains an engraved reception apparatus and 
a microchip with a limit of in any event 64 bits, which 
contains the data about the book like name of the book 
and so on. RFID is a blend of radio - recurrence based 
innovation and microchip innovation. RF (radio 
recurrence) bit of the electromagnetic range is used to 
transmit signals. A RFID system includes a receiving 
wire and a handset, that reads the radio repeat and move 
the data to a handling device (peruser) and a transponder, 
or RF tag, which has the RF equipment and information 
to be transmitted. The gathering contraption gives the 
path to the coordinated circuit to give its data to the 
peruser that changes over the radio waves reflected once 
more from the RFID tag into modernized data which 
would then have the option to be given to PCs that can 
dismember the data. This framework can be executed 
utilizing a RFID module incorporated with Arduino Uno 
microcontroller. Each book will have an unique RFID 
tag. RFID per user present at the library passageway will 
get the alphanumeric arrangement speaking to this 
interesting tag and offer it to Arduino. Arduino will 
coordinated with database where this information can be 
put away and recovered from according to necessity. The 
Arduino will likewise control two LED markers. Green 
LED will shine when the book is issued while red will 
gleam if the book isn't issued. At the point when a 
unissued book is completed of the library, an alert will be 
sounded. This will likewise be associated with the 
microcontroller. At the point when a unissued book is 
completed of the library, an alert will be sounded. This 
will likewise be associated .The library will consist of 3 
RFIDs out of which 2 will be kept at the exit of the 
library and one near the books issue counter. Every book 
will have a RFID sticker which will act as a RFID tag. 
The staff responsible for issuing the books will the scan 
RFID tag on the books using the RFID reader. The data 
from the scanner is gotten by the microcontroller 
associated with a LCD Display. The microcontroller 
would then send the part's distinguishing proof code to 
the principle database area through GSM 
correspondence, for check. When checked, the 
microcontroller would control the passage engine to open 
the entryway and all the while show guidelines for the 
individual to enter title of the book or subject he is 
scanning for. As the individual enters the book subtleties 
(name or subject name), the microcontroller would send 
data to the primary database area. In the event that book 
is accessible, the required rack number would be shown 
on the LCD. If not accessible, comparable message 
would be shown. Each shelf would consist of an 
individual embedded system containing a 
microcontroller, reader and a communication system. 

 

 

 

 

 

 

 

Fig 5.Block Diagram 
 

As the book is scanned onto the reader that the customer 
requires, the data in the RFID tag of the book is read, and 
transfers data to the microcontroller. Arduino will 
coordinated with database where this information can be 
put away and recovered from according to necessity. The 
Arduino will likewise control two LED markers. Green 
LED will shine when the book is issued while red will 
gleam if the book isn't issued.  

 
V. FUTURE SCOPE 

 
It required some investment for RFID to find a good pace 
it is in today — particularly to arrive at the initial billion 
labels achievement, seven years back. Today the market 
is developing progressively.  
With an expected 3-4 billion RFID-labeled things in 
2013 (UHF in particular), and a 35% to 40% YOY 
development rate, there is no doubt that RFID innovation 
by and large has accomplished strong infiltration all 
through trade around the world, supported by unique 
development from retail attire executions.  
In the same class as this sounds, and as large as these 
numbers would show up, RFID reception is still possibly 
starting to expose what's underneath — in any event, 
when seeing retail clothing applications, where RFID 
labeling is maybe accomplishing 1% of the complete 
accessible market. Looking outside retail clothing, it's 
considerably increasingly evident that RFID is still in its 
outset as far as execution, considering the trillions of 
items surrounding us that can be RFID-empowered. 
RFID have certain advantages over the barcode system 
that makes the library management system docile: 
 
1. RFID doesn’t need line of sight. RFID tags 
don’t need to be in sight of the RFID readers. Due to this, 
the stealing of books can be monitored easily which 
couldn’t have been possible due to the barcode system. 
2. Barcode system is only read whereas RFID tag 
system allows read and write. Due to the data can be 
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rewritten or modified using the RFID tags which cannot 
be achieved 
using the barcode system. This helps keeping track of the 
issuing and returning of books. 
3. Data is encrypted in RFID tags therefore, 
security is provided. 
4. RFID tags can store more data as compared to 
barcode system. 
5. RFID tags can be read quickly as each tag does 
not need to scanned individually unlike in barcode 
system. 

VI. RESULT 
 

 
Fig 6(a). RFID Reader Set Up 

 
 

 
Fig 6(b). RFID Reader Connections 

 

 
Fig 7. RFID Reader Results 

 

VII. CONCLUSIONS 

Monitoring an item constantly is a tedious task 
particularly in a place like library. Issues are confronted 
concerning price, range and flexibililty. we are proposing 
economical IoT based tracking methodology with RFID 
which is portable, small in size and more economical. 
RFID in the library accelerates book obtaining, checking, 
books looking through procedures and along these lines 
liberates staff to accomplish more errands. It 
straightforwardly gives the book information & library 
part data to the library the board system and needn't 
bother with the manual composing. These applications 
can lead to noteworthy investment funds in labour costs, 
upgrade client administration, lower book robbery and 
give a constant record update of new assortments of 
books. 
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Abstract—Due to increasing issues in personal, professional 
and social life, people are facing various mental health 
related problems. Accordingto a research, around 23% of 
global population is facing some or the other kind of mental 
health issue. The major issues include depression, anxiety, 
etc.  which is caused due to stress, tension. Stress can be 
caused due to various factors, but one can reduce it by 
consulting acounsellor by sharing one’s feelings. It is not 
possible for every individual to consult a psychiatrist;hence 
this project aims to create a virtual psychiatrist,a counsellor 
that is, a chatbot which converses with the user like a 
human.The objective of this project is to understand the 
user’s emotions and sentiments and responding to the user 
like a friend, thus making the chatbot user’s personal mental 
health assistant. The chatbot uses the technology of Natural 
Language Processing,Natural Language Generation and 
Natural Language Understanding. The chatbot takes the 
input from the user, breaks it into words, understands the 
intend of the user and responds on the basis of personal 
experience, thus giving the user a feeling of companionship. 
The main aim of the project is to enhance the mental health 
conditionof the user. The application can be made available 
on play store and can be used by anyone, anytime, anywhere 
at absolute zero cost. The target of this project is to reach 
maximum users who cannot afford a personal psychiatrist, 
thus offering a mental health assistant and 
removingloneliness which roots depression, anxiety and 
many such mental health issues. 

Keywords — Natural language processing, Artificial 
Intelligence, Machine learning, Dialogflow, Android Studio, 
Cloud Computing. 

I. INTRODUCTION 

In today’s competitive and fast-growingworld, people are 
facing innumerable problems due to their personal, 
professional and social issues. Every individual is dealing 
with some or the other issue leading to stress and 
tautnesswhich creates a negative impact on their physical 
and mental health.  In today’s world, most common 
mental health related problems. Mental illness can be 
categorized into various types of depression, anxiety, 
bipolar affective disorder and many more. According to 
WHO(World Health Organization) an estimation of more 
than 1.6 billion people suffers from depression worldwide 
and more than 3.2 billion people are facing mental health 
issues regarding their personal or professional life. Some 
of the major causes for stress, anxiety, depression is 
loneliness, lack of self -esteem, emotional problems, etc.  

In order to stay mentally happy, one of the best solutions 
is to get things out of the mind is by mode of 
communication and reciprocation thus reducing stress 
and the botheration of personal problems. An individual 
can thus reduce his/her emotional pain by talking about 
it and gaining a greater perspective about their 
respective issues. Affording a psychiatrist, counsellor or 
having a friend to share one’s personal feelings is not 
possible in every individual’s case. In today’s tech-
savvy world, the one thing every person is addicted to is 
the smartphone, and hence one if the best solutions for 
this problem is a –Mental Health Assistant Application 
for these smartphones.A mental health assistant is a 
basically a chatbot which communicates with the user 
via chat just like a friend. The chatbot works on the 
principles and technology of: Artificial Intelligence, 
Machine Learning, Natural Language Processing (NLP). 
A Chatbot can be categorized into: 

1.1.1Command based: They operate on a set of rules, 
respond to specific commands. They can only process 
according to the program. They cannot be smarter than 
the code. 

1.1.2 AI based:They can understand human language, 
act according to the situation and make real-time 
decisions. It gets trained on the basis of local interaction 
and past experiences thus being better than the command 
based chatbots.   

1.1.3 Hybrid of the above:  These chatbots are a hybrid 
of the above two chatbots. 

The Mental Health Assistant is a hybrid of the above 
two, intending more towards the AI based. 

 In this era of digitalization, modern problems require 
modern solutions. Hence mental health assistant is the 
best way to tackle mental health problems as it is auser 
friendly, easily available and free of cost.This chatbot 
can conquer the health sector as therapy is completely 
text based, so this application can be used to provide 
online therapy as a virtual therapist or counsellor. 

II. LITERATURE REVIEW 

Today in this world, stress is one of the most 
common problem that is seen in every individual across 
the globe. Each and every individual needs a support 
system, needs someone/something to rely on to share 
their feelings. Everyone does not have a reliable person 
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to share their feelings with them neither they can afford 
psychiatrist for help, hence there was a need to find an 
economical solution for this matter.[2] 

 In this era of digitalization, every individual is 
addicted to their smart phone. According to the 
smartphone usage statistics an average person spends 3 
hours and 51 minutes per day on their mobile device. By 
making a smart use of smartphone we can eliminate the 
barriers which are present to reduce stress related 
problems with the help of a mental health assistant which 
is basically a smart artificial intelligence based chatbot.[3] 

 The proposed chatbot works on artificial intelligence 
using NLP (Natural Language Processing) thus giving a 
human touch to the artificial machine. The chatbot has a 
conversation with the user as a normal human being 
would normally have. It takes the input sentences from the 
user and responds suitably to the user. The chatbot works 
on machine learning so it gets trained based on local 
interactions, examples and past experiences and inputs. 
The chatbot uses three main concepts: 

2.2.1 Pattern matchers: It uses pattern matching to 
classify text and produce response for the user according 
to the given input. 

2.2.2 Algorithms: For every kind of input from the user, a 
unique pattern is available in the database to provide a 
suitable response. The most frequently used sentences are 
classified into classes and based on the occurrence of the 
sentence, the score of the class is increased. 

2.2.3Artificial Neural Networks:They are used to calculate 
output from the input based on previous examples rather 
than regular instructions. The input statement is broken 
into words which are used by neural networks. 

Hence, Mental Health Assistant is smart way to ward off 
these mental health issues as it is free of cost. Mental 
Health Assistant using Machine Learning is extremely 
user friendly and can be used on any platform. Thus, when 
one can’t afford therapy but are struggling to handle their 
mental illness alone, one could download this 
application.Stress is one of the most common problem 
faced by the most of the individuals. This AI chatbot 
based application can be downloaded from the play-store. 
The application can be accessed by any user across the 
world using their respective smartphones. Thisapplication 
is free of cost to the users and it is very convenientto 
use.[4] 

Mental Health Assistant is smart way to ward off these 
mental health issues. Mental Health Assistant using 
Machine Learning is user friendly and it can be used on 
any platform. When the user open the app a chat window 
is opened where the app asks the user some basic 
questions about how they’re feeling and what is going on 
in their day to day life, talks to them about mental health 
and wellness, and then sends meaningful advice and other 
useful information depending on the user’s current mood 
and needs as a reply to the user’s texts.The questions and 
replies are formed with the help of machine learning. 
Using machine learning we can give the chatbot a human 

touch. The bot also learns from its past conversations 
with the user. They can detect patterns in phrasing, 
diction, sentence length, and other parameters to discern 
various emotional states. Human intervention is also 
available ifthe AI detects any possible life-threatening 
actions through keywords like die, end, cut or kill.The 
natural language processing is used to interpret the reply 
of the user. With the combination of machine learning 
and NLP the chat can understand the user’s emotion 
more precisely. For conversation flow, Google’s dialog 
flow has been used which is then integrated with NLP to 
make the conversation between the user and the chatbot 
as natural as possible. The cloud computing is used to 
manage, process and store data online via internet. It 
allows the user to store information based on the user’s 
information and preferences. 

III. PROPOSED METHODOLOGY 

Mental Health Assistant is an application which uses 
the technology of Machine Learning, powered by 
Artificial Intelligence.Natural Language Processing 
gives the chatbot a human touch that is,making the 
chatbot respond to the user’stext like a human. Google 
dialogflow is used for the conversation.Natural language 
processing includes both Natural Language 
Understanding and Natural Language Generation along 
with some extra techniques which analyzes the users 
input text and performs suitable commands, giving the 
required output. 

3.1 Natural Language Processing 

Natural Language Processing comes under the 
branch of linguistics, computer science and artificial 
intelligence. It involves programming the computer in 
such a way that the computer understands, interprets and 
analyzes the human language.  

Every input text given by the user contains a lot of 
information. The sentence needs to be analyzed 
appropriately depending upon the tone, words used by 
the user. The data generated by the user is unstructured 
data and its does not fit into traditional rows and 
columns structure of relational databases. Due to 
empowerment of Machine learning, the data is not just 
interpreted on the basis of keywords but also 
understanding the meaning behind those words. Hence it 
is possible to understand the user’s emotions.The 
process is as follows: 

3.1.1 Tokenization: The NLP breaks the input text of the 
user into words. 

3.1.2Sentiment Analysis: It will analyze the user’s input 
textand transfer the inquiry to a human when necessary. 

3.1.3 Normalization:This includes removing 
typographical and grammatical errors which may change 
the meaning of the input   

3.1.4 Named Entity Recognition: categories of words, 
similar to the name of the particular product, the user’s 
address or name, whichever information is required. 
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3.1.5 Dependency Parsing: It searches for the subjects, 
verbs, objects, common phrases and nouns in the user’s 
text to find out related phrases and what the user wants to 
say.  

Fig. 3.1.1 Natural Language Processing 

3.2 Natural Language Understanding 

After the data is being received from the user and the 
fragmentation due to the algorithms of NLP, NLU 
analyses the fragments and provides multiple outputs. 
NLU is the post processing of the text. It helps the chatbot 
understand the users intend and respond in the best 
possible way. Steps involved in NLU are – Signal process, 
Syntactic analysis, Semantic analysis and Pragmatic 
analysis. The process of NLU is as follows: 

Fig. 3.2.1 Natural Language Understanding 

3.3 Natural Language Generation 

NLG converts structured data into natural language. 
NLG systems can also be compared to translators of 
artificial computer languages, such as decompilers or 
transpilers, which in turn produce human-readable code 
generated from an intermediate representation. NLG is 
exact opposite of NLU. NLU analyses the data broken 
into fragments whereas NLG decides what words should 
be inserted while replying to the user. The difference 
between NLU and NLG is that NLU had to deal with 
ambiguity and erroneous user input whereas NLG has to 
produce a suitable output and what output has to be 
produced is been known precisely. 

 

Fig. 3.3.2 Natural Language Generation 

The stages involved in NLG are: 

 3.3.1 Content determination: Decision making on 
what to mention next  

 3.3.2Document structuring: Organization of 
information to be conveyed 

 3.3.3Aggregation: To merge similar sentences and 
increase the readability and naturalness. 

 3.3.4 Lexical choice: To put words in concepts. 

Learning 

Meta 
Problem 
solving 

Problem 
solving 
process 

Declarative 
Domain 

Knowledge 

Dedicated 
Problem-
solving 
method 

Domain 
specific 
method 

Raw Speech 
Signal 

Sequence of 
Spoken Words 

Structure of the 
sentence 

Partial 
representation of 

meaning of 
sentence 

Final representation of 
meaning of sentence 

Speech 
Recognition 

Syntactic 
Analysis 

Semantic 
Analysis 

Pragmatic 
Analysis 

 

MethodsNatural Language 
Processing 

Natural Language 
Understanding 
(Linguistics) 

Natural 
Language 
Generation 

Natural 
Language 

Test 

Phonolog
y 

Syntax 

Morpholo
gy 

Semanti
cs 

Pragmatic
s 

49



4 

•Mental Health Assistant using Machine Learning  
 
  

  
 • Proceedings for DJ STRIKE 2019-20                                                                                                               ISBN: 978-93-5391-770-8  

3.3.5 Referring expression generation:To create referring 
expressions that identify object and regions. 

3.4 Dialogflow 

For conversation flow, Google’s dialog flow has been 
used integrated with NLP to make the conversation 
between the user and the chatbot as natural as possible. 

Fig.3.4.1 Dialogflow conversation process 

Google’s dialog flow is a developer for human-
machine interaction based on natural conversation. The 
developers are provided with various features with which 
or h the app can interact with user on the basis of AI 
powered text messages. This software helps the developer 
to manage more on the creative work as the in-depth 
grammar skills are managed on this platform itself. The 
code is directly written from the console. It is easy to use 
and provided with an in- line code editor. The dialog flow 
provides the developer with a feature of defining phrases, 
or sentences which include sentiments, emotions, etc. 
Hence Google’s dialogflow is best suitable for informal 
chats. 

3.5 Cloud computing 

 Cloud computing allows on demand network access 
and to share computing resources. It is a model which 
manages, processes and stores data online via internet. It 
allows the user to store information based on the user’s 
information and preferences. 

Firebase has been used as cloud computing platform 
for the chatbot. Firebase is a mobile and web application 
development platform developed by Firebase.  

Firebase provides real-time database and back-end as a 
service. It provides the developer an API that allows the 

application data to be synchronized and stored on the 
Firebase’s cloud platform.   

  3.6 Android Studio 

  Android Studio is an open source android 
application development and is the official Integrated 
Development Environment for android available on 
Windows/Mac OS/ Linux for a free download from any 
browser.  

  In this project the application is completely 
developed in Android Studio. The programming 
language used for the chatbot are Java and XML. The 
webpage of the same application is also developed using 
Google Sites where users can interact with the chatbot 
using the website instead of the application. Also, the 
application has been uploaded on the play store for 
android smartphone users. 

 3.6.1 Website Link:bit.ly/mhamlsite 

 3.6.2 Google Play Store Application Link: 
bit.ly/mhaml 

 

IV. WORKING 

Chat bot is a software which works on artificial 
intelligence which can simulate a conversation with the 
user using NLP (Natural Language Processing) via a 
mobile app. The user has to first download the app from 
the Google Play Store on android smartphones as well as 
visit the application website. After that the chat window 
is opened where the bot asks the user some basic 
questions with the help of cloud computing to which 
user have to answer according. The hybrid cloud 
technology is used in this process. The cloud helps us to 
form and queue the message that chat bot asks the user. 
The cloud has the special feature of message queuing 
service. It is a model for storing, managing and 
processing data online via the internet. 

 
The cloud computing technology has options to store 

in the preferences of the user and adjust the 
recommendations given by the application accordingly. 
The chat bot leverages the computing capabilities of the 
cloud to provide personalized context-relevant user 
experiences. The chatbot can converse with the user in 
many different languages, this eliminates the barrier of 
language for the user. The user who does not know to 
type can use the option of voice to communicate with 
the bot. 

 
The machine learning is used in task scheduling and 

resources allocation in cloud computing. Implementing 
machine learning will increase the cognitive capabilities 
of these chat bot, giving them a human touch. These chat 
bots can learn from past conversations and provide 
better assistance. Not just that, instead of a plain, 
question-answer session between the customer and the 
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chat bot, a real conversation can take place with the chat 
bot. 

 
The chat bot can initiate queries about previous 

problems or additional suggestions for the problem at 
hand. The main aim is to make these chat bots as human 
and personal as possible to make customers feel 
important. To acquire the deep learning and meaning from 
inputs given by the user and then create responses based 
on a contextual analysis similar to human being. The users 
are sometimes likely to ask question which are beyond the 
scope of the bot, it where NLP can be used. Using NLP, 
we can train the bot on multiple interactions and 
conversations. After going through all this procedure an 
appropriate answer is sent back to the user.[6] 

 

 
Fig 4.1 Demo Screenshot of Application 

V. APPLICATIONS 

 
The chat bot has many applications in the mental health 

care sector. Some of the applications of the chat bot are as 
follows: 

 
 

5.1 Mental Health Improvement 
The chat bot contains various different questions to 

pinpoint what is the user feeling right now and the thinking 
patterns of the user. The app keeps the positive and negative 
habit tracker to maintain your good habits and break those 
that are counterproductive, helping in improving the user’s 
overall mental health.  

 
5.2 Depression Healing 

The chat bot converses with the user to fast-track to a good 
mood. It tries to suggest various engaging conversations, 
activity suggestions and more to train the user’s brain to 
overcome depression.  

 
5.3 General Purpose Assistant 

The chatbot application can also be used as a general-
purposeassistant and for small generalized conversations as 
we have with our other fellow human beings. 

 

VI. FUTURE SCOPE 

 
The chatbot’s progress in AI seems to be proceeding at 

a breathless pace, we are still at the very start of the relation 
between humans and bots. We will also discover new uses of 
these human-like conversational partners, as we explore the 
potential of the technology. A study shows that 70% of the 
people are more comfortable in talking with chatbot instead 
of humans, this indicates that the future of this is great. 

The chatbot is a next generation application which can 
substitutea hospital administrator, a healthcare consultant, a 
self-care coach or an elderly care provider.  The chatbot is 
available on the play-store and it is completely free of cost to 
the user. As the application is available 24x7 to the user, so, 
the user can discuss their issues with the bot at their 
convenience of time and place. Unlike humans who can only 
communicate with one human at a time, chatbot can 
simultaneously have conversations with thousands of people. 
In future, many more details and be added to the chatbot. In 
future, the chatbot can be made helpful even in field of 
physical health sector by synchronizing with the step tracker, 
fitness tracker, etc. Even the doctors can make use of this app 
to keep a track of the patient’s health. The user shares all the 
private information of his/her to the chatbot to determine 
their mental condition, so it is important to keep all the 
conversation between the user and the chatbot private.  

To keep the information private, we can introduce the 
feature of facial recognition, fingerprint lock, pattern, pin, 
etc. which can help user to keep the chats private.  Sometimes 
user gives fake inputs and lie to the bot in that case we can 
use emotion recognition feature to determine that the user is 
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speaking truth or not. In some cases where the user uses a lot of 
negative words regarding to suicide or some very critical 
problems a mail or a message can be sent to their family 
members so that they can take further actions against that. 

 

VII. CONCLUSIONS 

 
This aim of this project was to design a Mental 

Health Assistant which can be used by any kind of user 
anytime, anywhere. The goal was to implement a chatbot 
which responds to the user like a human in order to assist 
the user as a friend, so that the user can converse with the 
chatbot, thus removing loneliness. As a result, the user 
gets his feelings shared, thus reducing stress and 
improving mental health which was the prime objective of 
designing the chatbot. 

This chatbot has been successfully been created and 
once it is approved it can be made available on the play 
store and can be accessed by anyone, anytime, anywhere. 

Hence this application is completely user friendly 
and easily accessible. 
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Abstract - All of us nowadays have become quite modern, 
but still we follow some old lifestyle. Despite one-click 
shopping, 90% of all retail sales are still transacted in 
stores. That means plenty of feet are trekking to retail 
outlets to make purchases. The traditional way is to have 
an employee at the door as a footfall counter, clicking an 
old-fashioned customer counter. This might sound odd, 
but understanding those feet is key to improving 
customer service and, in turn, good for business-minded 
people to increase their business opportunities. How do 
we do that? By gathering data and conducting a Footfall 
Analysis. Footfall Analysis is a fancy way of counting and 
tracking people who visit your store.We have made a 
Customer Trend Analyser based on RFID technology and 
Computer Vision. Customer Trend Analyser is a data 
analytics technology designed to boost sales and provide 
inventory planning analytics to supermarkets and 
enterprise outlets. The base ideology is tracking the 
movement of various commodities within the 
supermarket and the footfall in various sections to 
provide an insight into the customer trend. The data 
obtained can help the organization infer certain critical 
information such as Customer Attracting capability of 
products, Pricing Validation, Discount and Sale planning, 
Inventory planning, etc. This technology involves a 
mixture of IoT and Data Analytics and can bring 
breakthrough changes in the way supermarkets and 
enterprise outlets operate. 
 
Keywords - Wireless Communication, RFID, IoT, 
Embedded Systems, Analytics, Data Collection, Computer 
Vision. 
 

I. INTRODUCTION 
 

Customer Trend Analyser collects data regarding these 
decisions that the customer takes and helps the 
enterprise analyze it for boosting sales as well as stock 
planning. This is achieved with the use of IoT and Data 
Analytics. 
With Customer Trend Analyser like this, we 
understand customer behavior with much higher 
granularity and can improve our decision-making 
regarding marketing, layouts, tenant locations, and 
much more. It makes us ponder on how to change our 
business plans for future endeavors. 
The essential intention behind this framework is to 
show the announcement of the structure and example  

 
 
of an imaginative system for acquiring things in 
business sectors.  
This analyser investigates rising adaptable 
advancements and customized unmistakable evidence 
upgrades, (for instance, RFID) as a way to deal with 
improve the idea of organizations given by  retailers 
and to expand the client regard subsequently permitting 
to spare time and money.  
With this analyser, a magnificent open door will be 
created which serves the clients by indicating the 
inventory of items and their particular expenses. This 
methodology along these lines helps the record the 
executives unit with a natural redesign on each 
acquisition of an item. This client pattern analyzer can 
make shopping progressively untroubled, agreeable 
and efficient for the customers just as making simpler 
for the storage facility the board. 
1. In spite of the fact that the RFID can't supersede the 
designed recognizable proof advancement due to 
greater expense exactness and speed is high in RFID 
usage. The retailers, creators and buyer items 
associations like CVS, Tesco, Prada, Benetton, Wal-
Shop and Procter and Bet are directly accomplishing 
the development and examining the impact of the 
advancement on their business. Others can similarly 
actualize RFID. The premise of achievement lies in 
understanding the advancement and various parts to 
limit potential issues. It is the ideal opportunity for the 
Industry should start utilizing the revelation, for 
instance, RFID in various applications, for instance, 
creating, and putting away purposes. The principle 
objective engaged with this arrangement is to execute a 
customer pattern analyzer with the assistance of RFID 
innovation for ad libbing getting. The proposed system 
does not make use of complex routing system 
architecture. Rather it uses simple algorithms to 
dismiss existing problems. It can be concluded that the 
initial cost of the model may be high but in the 
subsequent years, the model will be beneficial as 
compared to the manual system. Further, a more 
superior microcontroller, the larger display module will 
help operators in better services, improved customer 
experience and improving time complexity to a great 
extent. 
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II. MOTIVATION 
 
When a customer visits a supermarket or an enterprise 
outlet, right from the entrance to the billing counter 
he/she takes 3 significant decisions: 
1. Which section/brand should I check?  
2. Should I try this product? 
3. Should I buy this product? 
Each supermarket or store has security cameras 
installed, by applying image processing techniques on 
these video feeds the footfall in various sections of the 
store at various time instances can be determined. This 
helps us understand which brand/section the customer 
chooses. 
 With the data gathered the enterprise can decide things 
like: 
1. Which section has the maximum customer attracting 
capacity?  
2. When is the footfall maximum?  
3. Which products are appreciated by the customers? 
4. Which products need to be stocked with multiple 
sizes? 
5. Discount should be placed on which products?  
6. When should the next sale time? 
 

III. LITERATURE SURVEY 
 

When a customer selects a product placed on the shelf, 
he/she takes a finite decision-making time and then 
keeps the product with himself/herself to either try it in 
a trial room or to buy it. He/she makes a decision, 
should I try this product? By applying RFID tags with 
a unique id to each product and having scanners at each 
shelf we can determine if the customer has selected a 
particular product. In this situation any data entry is a 
valid entry only if the product is missing from the shelf 
for a time greater than the decision-making time 
threshold and if the product is not placed at a different 
shelf by the customer. 
After selecting the products to try, the customer tries 
them out in a trial room before purchasing it. By 
having RFID scanners installed at the entrance of trail 
rooms, we can determine the actual number of products 
that were tried by the customer. The double check is 
necessary as there is a significant possibility of the 
customer finding a better alternative and rejecting a 
product. Also, the data about the products that reached 
the trial room but were not purchased helps us 
determine the size variety required for a particular 
product. 
 
Finally, the fittest survive and only a certain product is 
sold. Each store has a record of the sales but by using 
data of the various stages of decision making a product 
reaches, these sales can be boosted significantly. 
You might need to begin focusing on grocery store 
racks since they are evolving quickly. Before long, 
when you drive by a rack loaded up with items, it 

might have photoelectric marks, customized shows, 
RFID innovation and web of things (IoT) sensors. 
Intelligent shelves with digital displays are coming to 
more grocery stores as retailers supplant paper 
structures with trend setting innovation. 
3.1 RFID Technology: A radio frequency identification 
reader (RFID) normally has a label that contains a 
microchip, reader, and antenna to transmit and get 
information. It utilizes radio waves to perceive things 
and transmit data about them. In general stores, RFID 
innovation can assist retailers with controlling and 
track stock. RFID labels can alarm store associates 
when the racks are vacant and need restocking or when 
somebody has put an inappropriate things on a rack. 
RFID labels on each piece joined with mechanical 
checkouts can consequently examine your acquisitions 
and make shopping quicker. [2] 
 
3.2 IoT Sensors: Internet of things (IoT) sensors have a 
few potential uses in a grocery store, and one of the 
most major is temperature control. IoT sensors can 
screen temperatures in coolers and states to ensure they 
are right before an instability ruins all the dessert or 
makes all the meat awful to sell. The internet of things 
can likewise amass information from shrewd retires 
and transmit it to store colleagues for examination. The 
innovation can assist markets with realizing which 
items bid to shoppers and can influence how stores 
organize things in plain view. Smart shelves will 
change how you purchase later on. From digital display 
that show immediate value changes to commercials 
related with your shopping show, you can presume the 
innovation to turn out to be progressively customized. 
 
3.3 Computer Vision: Computer vision is a field 
of artificial intelligence that instructs computers 
decipher and comprehend the visual world. Utilizing 
computerized pictures from cameras and recordings 
and profound learning models, machines can decisively 
distinguish and order objects — and afterward respond 
to whatever they "see." Computers compile visual 
images in the same way you might put together a 
jigsaw problem.  
Consider how you approach a jigsaw issue. You have 
every one of these pieces, and you have to accumulate 
them into a picture. That is the means by which neural 
systems for PC vision work. They describe a wide 
range of bits of the picture, they distinguish the edges 
and afterward model the subcomponents. Utilizing 
separating and a progression of activities through under 
system layers, they can piece all the pieces of the 
picture unitedly, much like you would with an issue. 
 
3.4 Arduino: Arduino is an open-source platform 
utilized for creating gadgets ventures. Arduino 
comprises of both a physical programmable circuit 
board (regularly alluded to as a microcontroller) and a 
lump of programming, or IDE (Integrated 
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Development Environment) that sudden spikes in 
demand for your PC, used to compose and transfer PC 
code to the physical board. Each Arduino board needs 
a structure to be associated with a force source. The 
pins on your Arduino are where you interface wires to 
build a circuit (likely in blend with a breadboard and 
some wire. They ordinarily have dark plastic 'headers' 
that permit you to just attachment a wire directly into 
the board. The Arduino has different sorts of pins, 
every one of which is marked on the board and utilized 
for different capacities. [3] 
 
3.5 Embedded System: An embedded system is a 
combination of computer hardware and software, either 
fixed in capability or programmable, designed for a 
specific function or functions within a larger system. 
Embedded systems are estimating systems, but they 
can range from begetting  
no user interface (UI) - for instance, on gadgets in 
which the framework is intended to play out a solitary 
assignment - to complex graphical UIs (GUIs, for 
example, in cell phones. UIs can include catches, 
LEDs, touchscreen detecting and the sky is the limit 
from there. A few frameworks utilize remote UIs also. 
 
3.6 MQTT: MQTT stands for Message Queuing 
Telemetry Transport. It is a nebbish publish and 
subscribe system where you can publish and receive 
messages as a client. MQTT is a simple messaging 
protocol, designed for compelled devices with low-
bandwidth. So, it's a unique solution for Internet of 
Things applications. MQTT allows you to send 
instructions to control outputs, read and publish data 
from sensor nodes and much more. [4]   
 

IV. WORKING PRINCIPLE 
 

RFID stands for Radio Frequency Identification. It is a 
sort of wireless technology wherein digital data is 
encoded in RFID tags. This data is captured by an 
RFID Scanner via Radio Waves. RFID innovation isn't 
new by any focuses, yet just recently has it put away 
enough regard for be enroute to turning into an 
ordinary idea. Similar to the computer networking 
technologies that were imagined in the late 60's and 
70's that have now gotten inescapable because of the 
wide appropriation of the web, RFID innovation is 
ready to get widespread as the "Internet of things" (a 
term authored at M.I.T. to depict an arrangement of 
RFID empowered items) gains motivation.[5] 
 
A basic RFID Scanner consists of a power supply, a 
microcontroller unit, a high-frequency AC Voltage 
generator, and an Antenna. Depending on the make of 
the Scanner, a high-frequency radio wave is 
transmitted via the antenna. This wave constantly 
propagates through the air. The tag consists of a 
memory part and an inductor. When alternating Radio 

Waves are received by the inductor, it generates an 
alternating voltage due to transformer action. 
Depending on the make of the tag, this alternating 
voltage can behave as a voltage source and transmit 
radio waves containing data stored inside the tag. 
These radio waves are received by the scanner and the 
data is decoded and sent to the microcontroller. 
 
Para 
meter 
No. 

Comparison between different Radio 
Frequency Technologies. 

 Parameters LF HF UHF 
1. Frequency 

of operation 
125-
134 
KHz 

13.56 
Mhz 

433 
MHz 

2. Cost of 
Tags 

High Medium Medium 

3. Cost of 
Reader 

Low Medium High 

4. Range of 
scanner 

30cm 1m 30m 

5. Data Speed Low  Medium High 
Table1. Comparison between different RFID Technologies 

 
Fine-tuning, or transfer learning, is what we need for 
building a project-specific deep-learning model. We 
are utilizing the YOLOv3 profound learning neural 
system for customer location and following. 
Underneath neural systems are a ton of times prepared 
without any preparation utilizing tremendous datasets, 
for example, ImageNet (containing a huge number of 
pictures) and for the most part incite well for a gigantic 
measure of classes. Notwithstanding, we ordinarily 
don't require most (if not everyone) of them and 
occasional we need classes that are not in these 
immense datasets. Preparing system from mark on a 
little custom bundle of pictures would bring about over 
fitting – poor speculation, in actuality, conditions 
despite the fact that preparation conviction would be 
high. Turns out a ton of pictures share a few relations 
and highlights for one item locator generally function 
admirably while looking for another article. That 
implies just a few last layers could be retrained, taking 
the remainder of the neural system as a previously 
fabricated component extractor.  
 

V.  COMPONENTS USED 

5.1 Arduino Uno: Arduino Uno is a Microcontroller 
board that uses an 8-bit ATmega 328 chip. The board 
has 14 general purpose input-output pins and 6 analog 
input pins. The system is powered using the USB 
interface or can be powered by applying DC voltage on 
the DC jack, which is rectified using a linear voltage 
regulator. The Microcontroller supports 
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communication protocols such as SPI, I2C, UART, etc. 
SPI is an important protocol between the board and the 
RFID chip.  

 

Fig1.  Arduino Uno Microcontroller 

 
5.2 ESP8266: ESP8266 is another programmable 
microcontroller board. The reason why this board is 
unique is because of its interface with Wi-Fi. This 32-
bit microcontroller board can communicate with the 
internet over Wi-Fi[7] and can be used to send or 
receive data from remote locations and databases. This 
Microcontroller board also has a GPIO interface to be 
used with other electronic devices and circuits. 

 

Fig2. NodeMCU ESP8266 Wi-Fi Module 

 
5.3 RC522: This particular moderate range RFID 
module is based on the NXP microcontroller 
MFRC522. The RFID module uses the ISO 14443A 
protocol to communicate with the tags. The scanner 
produces electromagnetic waves at 13.56 MHz. The 
reader communicates with the connected 
microcontroller using a 4 wire SPI protocol. The 
module works at 3.3V but the pins are 5V tolerant, 
which makes it ideally suitable for interfacing with 
Microcontrollers like Arduino UNO, ESP8266, etc.  

 

Fig3.  RC522 RFID Scanner 

 

VI. SCHEMATIC DIAGRAM 
 

Fig4.  Working of RFID 

 

 
VII. RESULT 

 

The Graphical User Interface of cloud MQTT. This 
shows the incoming message being sent from the 
Microcontroller via Wi-Fi. 

 
Fig5.  The output of Cloud MQTT  

 
The footfall in the departmental store was predicted 

using Image processing and Computer Vision. 

 
Fig.6.  Image Processing in a Departmental store 
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VIII. APPLICATIONS 
 
By using the Customer Trend analyzing technique, the 
shopkeeper understands customer behavior which 
keeps the record of footfall detection. It is trustworthy, 
highly dependable and time-efficient. 

● It can be utilized in dress showrooms. 
● Supermarkets 
● Grocery stores 
● All wholesale shopping malls. 

 
IX. CONCLUSION AND FUTURE SCOPE 

 
The Customer Trend Analyzer has a high beneficiary 
future aspect. The project can be modified for better 
performance in several categories. The RFID tag can 
communicate with the cloud platform and mention the 
activity it is performing. This will enable the 
administrative staff to know about the function of the 
tag. The analyzer can be modified so that it can detect 
obstacles and behave with the presence of obstacles 
without disturbing them.  
 
The supermarket shelf can be equipped with RFID tags 
so that the products can be tracked more efficiently by 
the administrative staff. RFID sensors and tags can be 
used to detect the product chosen by the customer. This 
will help to analyze the shopping activities of 
customers and gather data about people's thoughts on 
various products and keep a record of footfall 
detection. 
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Abstract: The document proposes to enforce lane driving 
regulation with the help of an intelligent system to be installed 
on any vehicle travelling to a predetermined destination. 
Metropolitan cities have a complex network of roads which 
intertwine at several junctions.Hence it becomes imperative to 
have a strict regulation on vehicles to facilitate the process of 
turning and ease the flow of traffic at crowded junctions.This 
project aims to create a system that can verify if the user is 
travelling on the correct lane while it is travelling on a road 
leading to a junction, and alerts the user with a beep if he is 
travelling on a wrong lane.  GPS determines the current 
location and enables the software to indicate the upcoming 
turn. Determination of the active lane is achieved by image 
processing of the information received from the rear-view 
camera of the vehicle. Results are compared, and a decision is 
taken. 
 
Keywords: GPS, navigation software, path prediction, image 
processing, rear-view camera, beeping feedback, lane driving 
 

I. INTRODUCTION 
 

“As per the Report on Road Accidents in India 2016, 
published by Transport Research Wing under Ministry of 
Road Transport and Highways, Government of India; In the 
year 2015 over 12,257 of 1,50,785 road accident deaths 
happened due to improper and abrupt changing of lanes”, 
says Patchamatla Sai Bhaarat Varma, who does research on 
roads and lane study. Changing lanes is very common and 
amongst the most important driving exercises. This becomes 
extremely critical when on highways because the vehicles 
move at high speeds. One wrong move and the 
consequences are dire. Driving in the wrong lane is the most 
common habit. It is one of the crucial aspects of driving. 
Correct judgement and timing is of primary concern while 
changing lanes. Our project highlights the same issue and 
focuses on the importance of driving in correct lane, which 
people neglect very casually. 
It is always recommended to stay in the appropriate lane 
before taking a turn, U-turn or overtaking. Staying in the 
rightmost lane while taking right turn, staying in extreme 
left lane while taking a left turn and overtaking from the 
right is very important. Quite often people are ignorant 
about following these rules, and then get stuck on road 
creating chaos. While overtaking, one has to ensure he is on 
the correct lane and overtake from right. Not following rules 
and moving haphazardly during overtaking or changing lane 
could cut down the safe needed distance between him and 
oncoming traffic, resulting in accident. With this project, we 

can enforce appropriate laws of fixing this device in every 
vehicle which will direct the driver to stay in correct lane 
while taking right or left turns and even while overtaking, 
thus avoiding accidents.     
 

II. LITERATURE SURVEY 

Looking at the previous research on this topic, two points of 
view are generally discussed [1]. One, the features of this 
topic which deserve attention. Second, the study conducted 
on lane switch discipline on multilane freeways. Having 
found the relevant aspects, it is necessary to study them in 
the right way [1]. The increased population in the world has 
resulted into increased traffic which in turn demands the 
ethic of safe driving at a raised level for reducing road 
accidents [1]. Increase in driving population has also 
increased the need of driving watchfully to prevent 
accidents.  While driving, the most important and menacing 
is changing lanes which can result fatal. Accidents occur 
every 2 minutes and there are more than 250,000 accidents 
per year in the United States due to lane switching [2]. The 
alarming rate at which the number of accidents is increasing 
every year, puts a burden on the health care system, 
community and the country as well. The end result being 
loss of productivity that will challenge the country’s 
prosperity and economy. The amount of accidents also 
suggests that there is a health and development crisis which 
can become severe if not resolved [3]. There are various 
factors that limit human capabilities of driving that cause 
accidents, such as exhaustion due to lack of rest, alcohol or 
various other deficiencies. There are also limitations of road 
conditions while driving. This project aims to reduce human 
risk caused by driving in incorrect lanes. In order to quantify 
the complex features of multilane traffic, understanding lane 
change behaviour on freeways is essential [1]. As addressed 
by Toledo et al. [4] and Kesting et al. [5], modelling lane 
changing manoeuvres is a key component of microscopic 
traffic simulation tools. In the vast majority of microscopic 
simulation models, a desired speed is chosen first, and the 
lane is being adapted if needed. Several studies have been 
carried out on developing realistic lane change models. 
However, despite its importance in mimicking traffic 
operations on freeways, among the researchers it did not 
attain as much attention as the car-following models (for a 
review see Moridpour et al. [6] and Zheng [7]). Rule-based 
and discrete-choice-based models are the most popular 
microscopic lane changing algorithms in literature [8]. 
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III. BLOCK DIAGRAM 

 
Figure 1. Block Diagram 

The block diagram illustrates three stages. In the first stage, 
there is acquisition of data where navigation happens and 
the current lane of vehicle is detected. The data is acquired 
by doing image processing using ESP32. The location of the 
vehicle is derived and then processed to determine if it is in 
the right, left or the middle lane. The second stage is 
processing, where the system processes and compares the 
data and determines what operation should be performed, 
i.e. the vehicle should move to the left lane or the right or 
stay in the same lane. It compares the situation with the 
inbuilt algorithm and then acts due to its knowledge. If the 
vehicle is not in the expected lane, the system signals it to 
change into appropriate lane. This process continues to keep 
checking the position of the vehicle and then accordingly 
alter the instructions. 
 

IV. BACKGROUND 
 

A. CAMERA MODULE ESP32 
 

A successor of the ESP8266 microcontroller, ESP32 is 
created and developed by Espressif Systems which is a 
Chinese company situated in Shanghai. It is manufactured 
by TSMC using 40 nm process. ESP32 is a series of low-
cost, low-power system based on a chip microcontroller 
with dual-mode Bluetooth and integrated Wi-Fi. 
 

 
Figure 2. Camera Module 

 
B. ARDUINO UNO 

 
The Arduino Uno is an open source microcontroller 

board based on the Microchip ATmega328P microcontroller 
and developed by Arduino.cc The supply is to the board is 
given with obligatory sets of digital and analog input/output 
pins which can be interfaced to various expansion boards 
and other circuits. It has 14 digital I/O pins (six capable 
of PWM output), 6 analog I/O pins and it can be 
programmed by the Arduino IDE via a type B USB cable. 
 

 
Figure 3. Arduino Uno 

 
C. CONNECTING WIRES 
Connecting wires allows an electrical current to travel 

from one point on a circuit to another, because electricity 
needs a medium through which to move. 
 

V. WORKING 
 

This project mandates the use of a navigation 
software for the system to work. Global Positioning System 
(GPS) is used to determine the current location of the user, 
which gets updated continually. The user must feed the 
destination location into the navigation app, which 
computes the shortest computable path for the user from his 
current location. This information gets relayed to the system 
of the project. 

Meanwhile, the system also collects images from 
the rear-view camera installed at the back of the car. Image 
processing is performed on the data to determine the lane 
the car is currently travelling on. This is achieved by 
comparing the position of the car with respect to the white 
line on the road used to divide lines.  

It is important to note here that since the camera is 
back-facing, the interpretation of the image should account 
for a rotation of 1800. In other words, all results should be 
inverted- i.e. left becomes right and vice versa. For instance, 
if the white line appears on the right, the car appears to be 
on the left lane from the reverse frame of reference. On 
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inverting this result, it can be concluded that the car is on 
the right lane. Once the information is delivered, the system 
analyses all data and makes a decision. 
Once the destination is fed and the navigation software has 
computed the ideal path, the system gets ready to work. The 
GPS is used because an active geolocation service is crucial 
for the system to keep a track of the road the car enters or 
exits. Ideally, neglecting the small delay arising due to the 
response time of the firmware involved, the system should 
be able to initialise a new cycle of operation immediately 
when the car crosses a junction and enters a road. Based on 
the geolocation of the vehicle, the system determines the 
road on which it is travelling. It then checks the extent of the 
road till the very next junction and the turn involved on that 
junction, according to the navigated path. This information 
is compared with the result of the image processing obtained 
from the back-camera. If the attributes of the turning to be 
taken and the active lane match, the user is travelling on the 
correct path. However, in case of any mismatch, a beep will 
be sounded by the system to alert the user, preparing him to 
undertake corrective measures. The correct lane to be taken 
is prompted and the beep keeps playing, only to stop playing 
the moment the car enters the correct lane. Each cycle waits 
for the navigation software to indicate arrival of a junction. 
On crossing the same, the system restarts for the updated 
location and the following turn to be negotiated. 

 
VI. FUTURE SCOPE 

 
The scope of the project can be expanded by enabling the 
system to generate alerts to the vehicles, indicating the 
arrival of an emergency vehicle like ambulance, fire 
brigade, etc. The vehicle should hence be prompted to 
change the lane. It will also keep directing the driver to stay 
in correct lane while turns and overtaking, thus enforcing 
lane discipline and managing traffic in crowded localities. 
Traffic police can fine those drivers who don’t follow lane 
discipline as it will be quite evident that this system (in 
every vehicle in future) will have alerted the driver to get 
into the appropriate lane. This will eventually lead to safer 
rides and accident rate due to abrupt lane changing 
behaviour will reduce. 

 
Figure 4. Lane Driving Guide 

VII. RESULTS AND CONCLUSION 
 

We have used image processing to discover if the 
vehicle is in the right lane for which a camera module is 
used. The readings are taken and the system alerts the driver 
to change lane if he is in an inappropriate lane using GPS. A 
neural network algorithm is successfully used which is 

trained on 150 images and successfully detects the lane the 
car is in. It uses the Google’s TensorFlow API at it’s core. 
This NN model is  deployed on a microcontroller and then 
the MCU is independently able to run and compute the 
output, cross reference it with the navigation data and alert 
the driver accordingly. This system is flexible to fit in any 
vehicle system software and can work in all conditions 
where it receives signal. 

 

 
Figure 5. Image of system predicting right turn 
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Abstract: Internet of things (IoT) has the ability to connect 
millions of devices to connect to the internet. This paper 
focuses on smart street light system. The street light systems 
automatically turn ON and turn OFF depending on the day 
and night scenario. This smart light system auto detects the 
movements of the object on the street and reacts 
accordingly. Under this system IR(Infrared) sensor is used 
to detect an object. This paper is focused on controlling 
intensity of the light considering the object movement near 
the light. In the event of less or no sun light, the lights 
automatically switches ON. During the day time when the 
sun light is bright, the lights automatically switch OFF. The 
main aim of this smart street light system is used to reduce 
energy consumption and to avoid unnecessary usage of 
electricity. The entire smart system is designed to operate 
using artificial energy or renewable energy sources like 
solar energy, etc. The IR sensors are used to sense human 
beings, vehicles, and the light intensity of a particular area 
and transmits the data to the EB section. This smart street 
light system is best suited in remote urban and rural areas. 

Keywords:  IR Sensors, LED, Internet of Things (IoT), 
Arduino UNO.    

I. INTRODUCTION 

Based on the recent technologies, the cities are upgrading 
and embracing all aspects of a smart city. The smart 
street lighting system (SSLS) can reduce Municipal 
Street lighting power consumption to half of the power 
consumed at present. The smart street lighting system 
automatically senses the movements of the object and if 
the movements are within sensor detection limit, lights 
are turns ON or OFF respectively. SSLS proposes the 
installation of the Wireless Fidelity enable system to 
remotely track the status of street light and control the 
original energy consumption of the street lights and take 
appropriate energy consumption reduction measures 
through power controlling techniques.   

LDR is installed near the smart street light pole which 
consist of microcontroller along with various sensors and 
wireless module. The smart street light controller 
installed on the street light pole will control LED lights 
depending on movements of the objects in its proximity. 
It transfers energy data to the base (main) station where 
the energy gets stored using wireless technology to 
monitor the smart system. The smart system can be 
operated in two ways that are either manually or 
automatically. The control system will switch ON and 
OFF the street lights at the required timings and can also 

vary the intensity of the street light according to the 
necessity. The best part of the proposed work is that the 
wastage of unused electricity can be reduced at the time 
where there are very low movement detected at any given 
point of time. Also the lifetime of the streetlights gets 
enhanced because the lights do not stay ON during the 
whole night, and also helps to increase safety 
measurements. The whole smart system is designed to 
operate using renewable energy source.  

   The system consists of Arduino UNO, LDR, relay 
module, LED’s, IR sensor and resistors. LDR is light 
dependent resistor which has variable resistance, whose 
resistance decreases with increase in intensity of incident 
light and increases with decrease in intensity of incident 
light. 

   As soon as the surrounding light decreases to a certain 
extent, LDR detects and data is transferred to the Arduino 
and Arduino gives command to the relay module to 
switch ON the light but the intensity of the light is very 
less like dim light. When any vehicle passes by the road, 
infrared (IR) sensor detects and data is transferred to the 
Arduino and Arduino gives the command and increases 
the intensity of light. And after some times after vehicle 
passed by, the intensity of light again decreases and 
becomes dim. Again,in the morning when surrounding 
light increases, LDR detects and sends the data, which is 
transferred to the Arduino. Arduino sends command to 
the relay module and lights will be switched OFF.  This 
project is operated on 5V power supply. 

II. LITERATURE REVIEW 

Smart street lighting system using Arduino Uno. It 
consists of LDR (light dependent resistor) module along 
with a microcontroller module and a transmission 
module. The aim is monitoring the street lights and send 
the monitored results to the control centre. The light 
module will make use of the Arduino Uno to 
communicate with the control centre. The LDR module is 
made up of two LDRs. One is installed at the top of the 
street light to determine the day/night status, while the 
second one is placed under the street lamp to monitor the 
lamp and its working. The microcontroller module 
receives the monitored results of the LDRs, and it 
processes the data before sending it to the transmission 
module. The Arduino Uno present in the transmission 
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module transmits the data to the control centre. The 
control centre is used for the monitoring each one of the 
street light and controlling their operation.  

This paper aims to design and execute the advanced 
technology and conserving energy while doing so. This 
paper gives a great alternative to the traditional street 
lighting system, and reduces electrical power wastage. It 
eliminates the manual operation of lighting system. The 
LDR sensor is used to indicate the day/night time, while 
the photoelectric sensor detects movement on the street 
near the light. The microcontroller acts as the brain of the 
system and controls it. It is also used to detect the change 
in the intensity of light. LDR sensors can be used for 
fault detection that is if the lights fail to function 
properly, sensors indicate to the users that there is a fault. 

III. WORKING 

 

Fig 1: Block diagram 

This smart street lighting system is basically an 
intelligent system which is designed to ensure that the 
street lights switch ON or OFF depending on the 
intensity of light present at a given time. For that 
purpose, we have used LDR which stands for Light 
Dependent Resistor. We have used the LDR to detect any 
faulty light in the system, and to send information of the 
same to the control centre. Another feature of this system 
is the controlling of the intensity of the street lights. 
Based on the presence of any moving object and its 
detection, the LEDs automatically brighten or dim. For 
object detection, we have made use of IR (Infra Red) 
sensors.  Consider the time of evening, when the intensity 
of surrounding light is low, the LED switches on at low 
intensity. Whenever a vehicle or an object passes by the 
IR sensor detects it and gives a signal to the Arduino, and 
the Arduino will increase the intensity of the LED. As 
soon as the object has passed, the intensity of the LED 
decreases again.In the morning, when there is plenty of 
surrounding light, the LDR detects it and the LED will 
remain switched off. 

IV. FLOWCHART 

 

Fig 2: Flow Chart 

V. COMPONENTS 

A. ARDUINO UNO 

 

Fig 3: Arduino UNO 

Arduino consists of ATMEGA328 microcontroller. It has 
fourteen digital pins and six analog pins. It has a sixteen 
MHz crystal oscillator for stable output. 

B. ESP8266 Node MCU 

 

Fig 4: ESP8266 Node MCU 
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NodeMCU is an open source IoT platform. It includes 
firmware which runs on the ESP8266 Wi-Fi SoC from 
Espressif Systems, and hardware which is based on the 
ESP-12 module. 

C. IR Sensor 

 

Fig 5: IR Sensor 

It is a proximity sensor used to detect an object near it. It 
consists of three pins: ground (GND), VCC and OUT. 

D. LED 

 

Fig 6: LED 

It stands for light emitting diode. LED is a semiconductor 
device which illuminates when an electric current passes 
through it. 

VI. CONCLUSION 

In order to save energy and to increase economy and 
efficiency in the system the solutions have to be designed 
and customized. This is the main idea to propose energy 
and resource reduction. Also, the need of smart 
communication system and real time fault detection adds 
to efficiency of the project. 

Reduced burn time: With Cut/ Restore scheduling 
capabilities, street light operations can easily be modified 
to coincide with changing sunrise/sunset times 

 • Saving in Energy: 15-20% energy savings. The lights 
can be monitored and controlled using command centre. 

 • Long Lifetimes: LED lamps last much longer, hence 
requiring replacement rarely, which reduces hardware 
installation and maintenance costs 

 • Real time inventory management & prediction 

 • Reduction in Carbon Emission: 25 to 30% carbon 
emission can be achieved. 

VII.  FUTURE SCOPE 

The above project can be made by using solar powered 
battery that will be charged during the daytime and that 
energy can be used during night time.  

We can also estimate the speed of the vehicle and using 
image processing we can recognizing the number plate 
and recognizing the accidents that took place on roads, 
street etc. With this project, we could also even add smart 
parking of vehicle and it is even useful for driverless 
cars. 

This project has a bright future not only to save power 
but also to reduce calamities and even the crime rate. 

VIII. RESULT 

 

Fig 7: Implementation 
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Abstract—In the modern era it is important for a bank or an 
office to have a technologically advanced security system. Even 
though majority of the organizations globally are using 
sophisticated security systems, there is always a need for 
upgrading the system time to time. The purpose of this project 
is to create a modern door locking system with enhanced 
security. Currently, various types of locking systems are 
available which includes advanced technology like Biometrics 
and One Time Password. In our project we have used RFID 
technology and facial recognition for creating a dual 
authentication system. Our main objective was to develop a 
digitally secured locking system which can be placed in an 
isolated location without any need for human intervention.  
Additionally, we have built an IoT based system where the 
admin can access the information about the user and the status 
of his lock through the internet. The whole system is connected 
to the Internet using Firebase. We have also made a mobile 
application using Android Studio to display the current status 
of the lock. 

Keywords—Arduino, RFID, Face Recognition, Servo Motor, 
Firebase 

I. INTRODUCTION 
 

The two authentication methods used in this project are 
RFID technology and Facial Recognition. RFID uses tags or 
cards which are scanned using an RFID reader [1]. They are 
not that expensive and are not that difficult to implement. It 
uses radio frequencies for the scanning process. When the 
user scans their card, their door opens for a few seconds so 
that they can enter through the door. With the use of RFID, 
we can access the data regarding who unlocked the door, at 
what time was it unlocked and also how many times it was 
unlocked, etc [3]. We have placed three different doors for 
three different users. Each user holds an RFID card which 
they can use to access their respective door [2]. These cards 
are scanned using an RFID reader which is controlled using 
Arduino Uno.  

As soon as the card is read, the signal is sent from the 
Arduino to the Node MCU which is a Wi-Fi module. This 
module then sends the data to the Firebase where the database 
of all the users is present. This database consists of different 
information about the users like their name, status of their 
lock, when the door was last opened and can be further 
extended as and when we feel the need of including more 
information. The data from the firebase is also connected to 
an android application which displays all of this information 
in the desired format. For this project, instead of using actual 
doors we have used servo motors which rotate 90 degrees 
whenever the gate is supposed to open. 

In case the card gets stolen or lost then the user can access the 
door using the facial recognition feature. As it is impossible 
for the faces of two different people to match one another, 
facial recognition proves to be one of the most reliable 
security systems in the current age. The functionality of the 
security system we have used in this project can be modified 
indefinitely by modifying the components used. For example, 
instead of a card reader or facial recognition we could be 
using various biometric systems like iris scanner, fingerprint 
sensor or voice detection.However, in order to keep the time 
under consideration, the biometrics and the facial recognition 
cannot be used together as it will take more time for both the 
scanning, which will in turn result into wastage of the time. 
Thus, the facial recognition is preferred to be used with the 
RFID reader controlled by the above-mentioned Arduino 
Uno so as to provide strong security and even grant the access 
to the employee or the respective member in the permitted 
time itself. The reliability of the same is achieved by 
accessing the data regarding the time at which the door is 
opened and the person who has opened the door so as to keep 
the track of locking and unlocking of the door and the 
respective person involved in the same.      

 

II. LITERATURE SURVEY 
 
    There is not a single system in the world which is a 
hundred percent secure. All the systems which are currently 
present have some or the other faults or loopholes which 
prove to be disadvantageous and make the system hackable. 
For this reason, there needs to be a continuous advancement 
and innovation in the field of security to build the highest 
form of security possible. This can only be done with the use 
of the latest technology.  
There have been huge advancements in the field of 
biometrics in the past few years. We now have the ability to 
distinguish between two people just by scanning their face 
using a camera sensor or read their fingerprint by using a 
scanner. By taking advantage of this technology, we can 
create a system which can give us the maximum amount of 
security which is possible in the present scenario. Everyone 
needs to know the importance of having a highly secure 
system. If your product is vulnerable, then there is a large 
probability of your system to get breached. This will 
discourage the customer or client from using your services. 
As the fingerprint or the facial data of no two people can be 
same, this highly secure system can be created where there 
are minimal chances of the data and the system being 
breached. This system can provide the ease of identifying the 
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culprit or the person trying to trespass the premises and can 
be stopped and avoided there itself. This can be the 
maximum use of the technology in today’s scenario keeping 
each and every vital condition into consideration especially 
the safety of the premises as well as the amount of time taken 
to identify and solve the problem caused by the person trying 
to violate the rules. 

III. DESCRIPTION 
 
We have used multiple modules for making this project. 
Following are the major components used in this project: 

 

A. Arduino UNO 
It is the most widely used microcontroller for technical 

projects. It is programmed using Arduino IDE software. It is 
used to control the dc servo motors so that they open and 
close as and when the authentication takes place. It also sends 
a signal to the Wi-fi module when the access is granted to the 
user. We have connected three different pins of the Arduino 
to the pins of the Wi-fi module. 

 

 
Fig.1. Arduino UNO 

B. Node MCU 
We have used this Wi-fi module for our project. It uploads 
the information from the microcontroller system to the 
Firebase account on the internet. This helps in creating a 
database of all the users in one location which can be 
accessed by the admin by real-time transfer of all the 
information onto an Android application. 
 
 

 
Fig.2. Node MCU 

 
 

C. ESP32 CAM 
The ESP32 Camera module is a relatively new module 
which is being used in projects for facial recognition. It has 
an inbuilt camera of 2 megapixels which can capture images 
and store them in the module using the designated memory 

card slot[4]. We have programmed it using an FTDI 
programmer as it does not come with a USB port. 
 

 
Fig.3. ESP32 Camera Module 

 

D. RFID Scanner 
RFID scanners are used to detect radio frequency waves. 
Each card has its own unique card ID. It is being used to scan 
the RFID tags or cards that each user holds. When the user 
scans the card, it reads it and sends a signal to the Arduino 
informing if the user is authorized or not. 
 

 
Fig.4. RFID Reader 

 

IV. BLOCK DIAGRAM 

 
 

Fig.5. Block Diagram 

65



• IOT Based Door Locking System 

   
 • Proceedings for DJ STRIKE 2019-20                                                                                                   ISBN:  978-93-5391-770-8 

 

V. FLOWCHART 
 
 

 
Fig.6. Flowchart 

 

VI. IMPLEMENTATION AND RESULT 
 

The whole process has been explained using the following 
steps: 
 
Step1: Initially all the gates are in locked position and the 
application displays all the gates as ”LOCKED” .  
 
Step2: Then the User scans the RFID card or uses the face 
scanner 
 
Step3: If the user is authorized then the Arduino sends the 
signal to the dc servo motor and also the Node MCU 
 
Step4: The dc motor rotates till a specified angle and 
simultaneously the Node MCU updates the lock status as 
“UNLOCKED” on the Firebase,  
 
Step5: This status is then reflected on the android application 
used by the admin. 
 
Step6: After 5 seconds, the gate returns back to the locked 
position and the status on the application is back to 
“LOCKED”    
We have inserted a few screenshots of the process below: 
 
 
 
 
 

 
Fig.7. App Login Page 

 

 
Fig.8. User1 gate unlocked 

 

 
 

Fig.9. User2 gate unlocked 
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Fig.10. Face Recognition using ESP32 

 

VII. CONCLUSION 
Thus, we have built an advanced security system which has 
two different authentication processes that use the latest 
technology currently available in the market. The whole 
system is connected to the internet and is able to display the 
status of the locks on the application used by the admin 
successfully. Further improvement can be done by adding 
more number of authentication features like fingerprint, iris 
scanners and also use the GSM technology to create an OTP 
which will increase the security level by multiple folds. 
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Abstract—In today’s world, the fields of defense and disaster 

management find a great requirement for navigation of uneven 

terrain and during disaster management. Robots eliminate 

dangerous jobs for humans because they are capable of 

working in hazardous environments and give thorough 

information about the damage that prevailed in disasters. The 

proposed model of Spider Bot aims at providing a crucial 

connection between emergency responders and the survivors in 

the disasters. After natural disasters are struck, the 

congregation of vital information about the catastrophe is 

essential and all-terrain robots can be precious accomplices to 

support this. In that case, a Bluetooth control app is made 

which controls the navigation of the robot in uneven terrain. A 

live streaming camera module controlled via Raspberry Pi is 

mounted on the robot which gives information about the 

disaster-struck area in which human navigation is difficult. The 

live streaming is done via Wi-Fi and the projection is displayed 

on the app. Thus, by identifying the current trends, we can say 

that such technology has proposed utility in a large variety of 

fields like medical fields as well as construction, gaming in the 

near future. 

Keywords—Quadruped, Android application, Bluetooth Module, 
Micro-Controller, Surveillance, Servo Motors 

I. INTRODUCTION 

The 21st century has endorsed a revolution and advancement 
in the field of robotics. Due to exceptional development made 
in the field of robotics, the workload on human employment 
has reduced drastically along with an appreciable downfall in 
the graph of raw materials expenditure. Applications of 
robotics are not just limited to one definite domain. With the 
ongoing advancement in technology, robots are used in the 
field of agriculture, science as well as in the medical sector. 
Robots are used to perform the same tasks as humans but in 
a much more efficient and quicker way. Also, robots are used 
for those applications that may be harmful to humans.The 
word robot has had multiple interpretations since the first one 
during Egyptian civilization. Robots can be interpreted as a 
form of forced labor. Robots have evolved in purpose and 
complexity over the years. With technology growing 
exponentially, cyborgs nowadays are found in appliances of 
daily drivers and even more complex circuitry.In this era of 
machines dominating the world, robots are integral to our 
lifestyles. The framework and skeleton are one of the most 
crucial components of the robot is the chassis. The robot can 
constructed in multiple ways. Since the first models of robots 
have been developed, it has been noticed that wheeled robots 

find a number of limitations. They aren’t able to function if 
they lose a wheel and they can’t navigate uneven terrain. 
Despite being fast, their cons outweigh this pro. Because of 
the large amount of research potential in this field, many 
scientists have worked on this. Legged robots are better than 
wheeled robots in terms of functionality, but are more 
complex to design and fabricate. What makes them better is 
that they can navigate uneven terrain with relative ease. There 
are two types of legged robots; the mammal type robot, and 
the spider type robot. The spider type robots are the most 
stable and the most compatible with our purpose. They have 
the ability to isolate their body from territorial anomalies, 
avoid undesirable foothold, regulate their stability and 
achieve energy efficiency.The spider bot is also known as the 
rescue robot as it is used to extract information about the 
survivors. The objective of the concept is to provide for a 
low-cost surveillance device, free of risk of human 
life.Controlled via an app or programming, the cyborgs can 
gain access to highly uneven regions. Emergency 
respondents can surf the terrain via an app and confer routes 
to reach the catastrophic area. The benefits of Rescue Robots 
to these operations include reduced human resources needs, 
reduced drudgery, and passage to otherwise unapproachable 
areas.Walking machines have been examined since the 
nineteenth century, with the first model showing up in around 
1870.For almost 90 years, numerous models were proposed 
to build walking robots to follow a particular gait. From a 
large number of models proposed, most of them would fail to 
function owing to the landscape terrain. In 1960, it was clear 
that there is a need for a more concrete plan for the movement 
of the robot. Nowadays, more quadrupeds are being 
developed. Some of them are in the form of Baby Elephant, 
Cheetah-cub, HyQ, LittelDog and Tekken.The disaster 
robotics field has been studied for the last twenty years and 
these studies have helped agencies to determine how robots 
can improve the response of disasters. The size of robots has 
reduced with each experiment and with a lighter material for 
smooth functioning.  The fields of disaster management and 
defense find great applications of surveillance to check 
human habitability. Moreover, the risk of losing human life 
is high in cases where brittle rubble and fires are involved. 
Inaccessible places like pipelines, sewers, glaciers, and caves 
require monitoring for the upper hand in defense scenarios. 
ZThe replacement of humans for surveillance, monitoring 
and disaster management with robots will prove to be 
beneficial to organizations to reduce human risk.Robots can 
be wireless or wired. The use of wireless robots reduce 
hardware components and can be used efficiently. The main 
aim of the paper is to create a four-legged spider bot that has 
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the ability to monitor the areas after floods, earthquakes or 
even fires where humans cannot reach. The planned design 
aims at helping in reducing the human workload. With a 
wider body, the robot can also carry food and water for the 
people stuck in narrow terrain where responders find it too 
difficult to access.Ranging from different spying to aid-
management operations to detect obstacles in its path, this 
microcontroller based robot can be used in widespread 
applications, discussed later in the paper.  

II. LITERATURE SURVEY 

Development of Quadruped Robot with feedback control; the 
mechanism with which the robot is operating is very useful 
in today's time. It further states that to improve the accuracy 
PID controllers can be programmed on the main processor to 
control the angle of the servos. The servos have the ability to 
relay their current angle. Another solution would be to 
accumulate servos with built-in PID controllers. A 
magnetometer can be used to determine the yaw of the 
quadruped. This information can be used to ensure that the 
quadruped moves in a straight line over long distances. The 
math used to determine to calculate the inverse kinematics 
and transform coordinates are very processing-intensive if 
not done correctly. [1] 

Arduino Quadruped Robot; here paper the aims of designing 
a robot with Arduino which functions for multi-level 
purposes. It also states that the idea of making stable 
quadruped comes from animals as it is quite among them to 
walk on four legs. Four-legged robots are analytically 
balanced and the locomotion pattern of a quadruped can be 
constructed in several different ways: One leg at a time: At 
any point, there are three contact points to the surface and 
therefore the robot maintains static stability while standing 
or moving. Moving one leg at a time makes your robot 
slower and cost-effective on the resources, but keeps it 
stable. Alternating Pair: during this approach, alternate legs 
are moved as if two biped robots are connected together. At 
any time, it has two different surface contact points creating 
a stable robot. The robot constructed is fast and much more 
efficient than the first try. [2]A Study of locomotions of 
Quadruped Robot, this paper mentions and provides us 
further details about the locomotive movements regarding 
Quadruped Robot. It further states that kinematic and Su 
characteristics of the quadruped robot comprehensively 
impact the facility to satisfy the motion control of the robot. 
For robot can move consistent with our purpose, we must 
plan the gait, calculate kinematic problem and construct 
phase space with complex dynamics of the interaction 
between links-joints, including trunk body, and contacting 
the bottom with feet. Therefore, the aim of this research is to 
make a whole kinematic model, plan the gait, confirm the 
shape is moved, the stableness for the robot, from which to 
make dynamic models, this is often the idea for the event of 
motion controllers, enhances the facility to maneuver, 
perform the task, and therefore the optimization of energy 

supply. [3]Analysis and research of quadruped robots legs: 
A comprehensive review; states that the quadruped robots 
legs consistent with degrees of freedom and introduces and 
analyzes tons of typical samples of each sort of mechanical 
legs from the attitude of drive design and structural design. 
By comparing and analyzing these three sorts of mechanical 
legs, it's concluded that the articulated legs are the simplest 
mechanical leg sort of the three types. an outsized number of 
case studies help to realize a deeper cognition and 
understanding of those three sorts of mechanical legs then 
provide a reference and basis for choosing and designing 
which sort of mechanical leg form and the way to style. 
supported the previous analysis, the planning methods of the 
mechanical leg are comprehensively summarized and 
studied from the 2 aspects of actuator design and structural 
design. It helps to know and recognize these design methods 
of the mechanical leg as an entire and provides theoretical 
guidance for the planning of the mechanical legs. [4] 

Development of a compliant legged quadruped robot; states 
that the entire process of development of a quadruped robot. 
This report may provide a thesis for those who are interested 
topursue research and development in the field of robotics, 
especially quadruped robotics. Here, experimental results of 
robot walking with amble gait are demonstrated. There are 
certain issues like body disturbance during a dynamic walk 
and different types of joint failures. A strategy for locked 
joint failure through reconfiguration by using hardware 
redundancy is demonstrated. This quadruped robot with the 
added two-DOF robot on its platform or elsewhere may be 
used to explore various other control strategies such as 
posture control, fault-tolerant and reconfiguration planning 
for other types of conjoint deterioration. [5] 

The main aim of the paper is to generate a series of alternate 
steps that vary in length and are generated at a different rate 
towards the target source. There were 12 cameras in the 
system which radiated infrared light. These are used to 
measure the reflection from to calibrate the camera lens' 
position and distortion that was present on the bot. All the 
positions of the marker were stored and viewed on a 
computer which was used to calculate the most definite 
position of the marker. With the increase in cameras for 
marker detection, the precision increases in obtaining the 
exact position. The three experiments conducted in this 
paper verified the locomotion of the robot in a straight line 
over a frictionless plane. The inverse kinematic equations 
were used to calculate the appropriate angles used for the 
movement of the spider bot.[6] 
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III. BLOCK DIAGRAM   

 

 

Fig. 1. Block Diagram 

 

A. Arduino Microcontroller: 
It is a lightweight microcontroller with very low 
power consumption. It has an operating voltage of 
5V. It works on a clock frequency of 16MHz which 
helps to perform required tasks quite fast. It has 22 
digital I/O pins which supply a maximum current 
of 40mA. 
 

B. Servo Motors: 
Twelve MG996R metal-geared servo motors are 
used as actuators for the motion of the robot. Each 
leg consists of three servo motors for each joint 
between coxa, femur, and tibia. The MG996R 
metal-geared servo motor operates on 4.8 V – 7.2 
V input voltage.  
It provides a torque of approximately 10 kg-cm at 5 
V input voltage. It can rotate from 0 degrees to 180 
degrees. 
 

C. Bluetooth Module: 
HC-05 is the Bluetooth module used for receiving 
the data on the Arduino microcontroller from an 
android application. The Bluetooth module is 
connected to the Arduino board via a serial port. It 
works on an input voltage of 5V which is given by 
the Arduino microcontroller. The baud rate of the 
operation of the HC-05 Bluetooth module is 9600. 
 

D. Raspberry Pi 3 Model B: 
It is a single-board computer. It has a quad-core 
1.2GHz Broadcom BCM2837 64bit CPU with 1GB 
of RAM. It has a BCM43438 Wireless LAN and 
Bluetooth Low Energy (BLE) on board. It operates 
on a 5V USB supply. It is used as a computing 
device for the surveillance system mounted on the 
body of the robot. 
 

E. Camera Module: 
It is a lightweight camera module with an 
OmniVision OV5647 sensor. The camera lens has 
a still resolution of 5 Megapixels. The pixel size of 
the captured image is 1.4 um x 1.4 um. 
 

F. Android application: 
The android application has controls for the 
navigation of the robot. It also has buttons to 
change the terrain type for efficient travel. It 
displays the live video stream for the surveillance 
system mounted on the robot. It uses Bluetooth as 
well as Wireless LAN connectivity of the android 
device. 
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IV. WORKING PRINCIPLE 

The quadruped robot resembles a lot with a four-legged 
insect or a mammal. The locomotion of the robot has been 
designed according to the walking structure of the spider. In 
general, a quadruped robot consists of two degrees of 
freedom – first for the lifting of the leg and second for 
rotating it. To increase the functionality of the robot, the 
third degree of freedom is added that helps in the forward 
movement of the robot. This third degree of freedom eases 
the traversing of the robot on uneven terrains. It can climb a 
cliff as well as travel down a valley. The quadruped can also 
perform the task of stair climbing.Each leg constitutes three 
links i.e. coxa, femur, and tibia. The three links are 
connected to one another using three actuators. The actuator 
connected between the body and coxa rotates the complete 
leg in the plane parallel to the XY plane. The coxa-femur 
actuator lifts the leg, giving it a translation in a vertical 
direction (Z-direction). The third actuator placed between 
femur and tibia has similar functions as of a knee in a human 
leg. It provides a forward direction movement to the robot. 
All the actuators are MG996R metal geared servo motors 
which provide a rotation of 180 degrees. This enhances the 
movement of the robot in all directions.The manner of 
walking of the robot is quite alike to the walking of a spider 
(sprawling). It has an alternate diagonal walking offering 
dynamic stability to the chassis. The leg is first lifted using 
the servo motor placed at the coxa-femur link. Then the tibia 
is moved in an inward direction enhancing the stability of the 
robot by maintaining the center of mass at the center of the 
chassis. The complete leg is then rotated in a forward 
direction by the servo motor placed on the body-coxa joint. 
The tibia is then placed back on the ground. With the help of 
friction between the tibia and the ground, rotating the body-
coxa joint back to the original position,  makes the robot 
move ahead. This again brings back the leg in the vicinity of 
the body of the robot. The leg placed diagonally opposite to 
the first other moves in a similar fashion. The same 
procedure is then carried out on the legs placed on other 
diagonal. This completes a walking motion loop in the 
required direction. 

 

Fig. 2. Chassis 

The chassis holds the complete structure in place. It is the 
base frame of the robot. 

 

 

Fig. 3. Support 

The support connects the two base frames. It is a rigid 
structure that holds the chassis into place. 

 

Fig. 4. Bracket 

The bracket acts as a holder for the servo motors. It is a 
crucial part of a leg. The bracket is the main linkage between 
the body and the complete leg. Two brackets are joined 
perpendicular to each other with the help of the bolts 
screwed on them. The bracket itself performs the action of 
the coxa part of the body. 

 

Fig. 5. Link 

The link acts as the femur part of the robot. It holds the tibia 
and the coxa-femur motors together. 

 

Fig. 6. End Leg 

The End leg is the contact between the ground and the robot. 
It acts as the tibia part of the robot. It has been designed in 
such a way so that it doesn’t slip on any surfaces and 
provides an efficient movement to the robot.This complete 
system is developed using an Arduino microcontroller. The 
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commands for the rotation of the servo motors are given by 
the digital pins on the Arduino board. Appropriate angle 
values are given to the servo motor to perform the task of 
walking and climbing. The signals for the direction of the 
walk are given to the Arduino using the HC-05 Bluetooth 
module via an android application. The terrain type is also 
selected wirelessly with the help of the app.Android 
Application is used for live streaming of the video which is 
captured by Raspberry Pi.  The camera is connected to the 
CSI camera port. The surveillance camera can give an output 
resolution of 1080x1920 pixels. This is recorded at a frame 
rate of 24 frames per second which gives a seamless viewing 
of the video. Wireless Local Area Network is used for video 
broadcasting.    

V. RESULTS 

This paper has successfully shown the development of a 
four-legged robot. The robot has an onboard surveillance 
camera that gives a live stream of the video over a wireless 
local area network. It can sprawl on all types of terrain which 
makes it versatile for its use in a place where humans have 
to face the danger of life. The small size and robust design 
make it viable to resist the external damages at a higher level. 

 

Fig. 7. Top view of the robot 

 

Fig. 8. Front view of the robot 

 

 

Fig. 9. Surveillance angle of the robot 

 

Fig. 10. The circuit on the robot 

The circuit is fixed inside the chassis of the robot and is 
powered using a portable LiFe battery. The RaspberryPi 3 
model B is mounted on the top of the robot to vent out the 
heat produced by it easily.The app displays the live stream 
in the middle of the screen. It has navigation controls on the 
left side and terrain controls on the right side of the screen. 
The user needs to enter the IP address for viewing the live 
stream of the video 

 

 

 
Fig. 11. App Image (Not connected state) 
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Fig. 12. App Image (Bluetooth devices list) 

 

 
Fig. 13. App Image (Connected state) 

 

 
Fig. 14. App Image (Bluetooth controls for robot) 

 

VI. CONCLUSION 

This paper focuses on the design and analysis of a quadruped 
and its applications in post-disaster rescue operations. 
Considering the disadvantages of conventional wheeled 
rescue robots of not working in uneven terrain, the four-
legged all-terrain bot is designed to perform tasks that the 
other robots cannot. The spider-shaped bot can carry out a 
variety of motion, including movement in stony areas and 
slopes. Based on the result of motion states and their 
accuracy the robots are structured so as to perform their task 
efficiently. The use of microcontrollers enables recording 
via a camera module the crucial information extracted in the 
post-disaster regions. Android App applications include 
controlling the bot in post-disaster areas along with the live 
streaming of that area. Due to their cost-effective nature and 

smooth locomotion along with consistency, the rescue robots 
are the key to getting data during crucial survival times. 
Further extensions to this work include the design of a 
waterproof and fireproof structure, the result on artificial 
intelligence control method and the real test in after-calamity 
management. 

VII. FUTURE SCOPE   

 

Exploiting the proposed model to its fullest potential in the 
fields of defense and environmental monitoring would be 
very effective. For surveillance of uninhabitable locations 
and small spaces, this model would be quite resourceful. 
With more funding and large-scale manufacturing, a greater 
number of sensors can be fitted on the proposed model for 
higher efficiency for conveying other environmental 
conditions.   This robot being simple to make, modifications 
and extensions are easy to make. Sensors, peripherals, etc. 
can be added to further its uses. Other modifications that can 
be made are that it can be controlled from another controller 
or directly using another microcontroller or microcomputer 
board.   The prototype was made of PLA (polylactic acid). 
On replacing this with a stronger, more temperature resistant 
material, it would be used in building fires, earthquakes, etc. 
for surveillance and transportation of necessary provisions 
such as food and water. 
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Abstract—Multirotor being one of the most emerging 
technologies is being researched on all over the world for its 
limitless applications. Our focus is to study, design and develop 
the telemetry system of a quadcopter which consists of wireless 
transmission of sensor data which is gathered by the drone at a 
particular altitude. This document proposes the design of an 
efficient Quadcopter with altitude and GPS hold. The 
Quadcopter has an STM32 flight controller that was 
programmed with the Arduino IDE and is controlled by a self-
made remote control which also comes under our study of 
telemetry of the drone. 
Keywords—Gyroscope, Barometer, Sensor, NRF modules 

I. INTRODUCTION 
Telemetry is a collection of measurements or sensed data 
using sensors from certain locations which can be transferred 
and received from one point to another. It usually means 
wireless communication but it also includes transmission of 
information using optical links, power lines etc .Quadcopter 
is an unmanned aerial vehicle. It can be implemented in 
different applications. A quadcopter is a multi-rotor drone 
that is lifted and propelled by four rotors. All the arms have a 
motor and a propeller at their ends each. The drone’s 
maneuverability and flight is made possible by the propeller 
direction, drones motor rotation and speed.The remote 
control of the drone sends data on throttle, yaw, roll and pitch 
to the flight controller consisting of the ESCs.  The electronic 
speed control circuits (ESC) are used to send information to 
the motors which is data on thrust, RPM, (Revolutions Per 
Minute) and direction. The flight controlleralso combines 
IMU, Gyro and GPS data and then signals to the quadcopter 
motors on thrust and rotor speed. For Altitude hold function 
we use barometer which senses the air pressure and GPS 
sensor will give the GPS co-ordinates to make the 
Quadcopter stable. We have used Gyroscope which is a 
Rotational Sensor use to detect yaw, pitch, roll movements of 
the Quadcopter and generate equivalent signals. Gyroscope, 
GPS, barometer together form IMU(inertial measurement 
unit), signals from the inertialmeasurement unit is given to 
the microcontroller which processes the signal and gives 
equivalent signal to ESC(electronic speed controller) that 
generates signals to drive thedc motor. We have selected the 
sensors and the wireless communication NRF modules on the 
basis of range, reliability, weight and voltage requirement.  
We are using NRF24L01 transceiver module from Nordic 
semiconductor which is a reliable 2-way RF solution. The 
operating voltage of the module is from 1.9 to 3.6V The 
nRF24L01+ transceiver module is designed to operate in 2.4 
GHz worldwide ISM frequency band and 

uses GFSKmodulationfor data transmission. The data 
transfer rate can be one of 250kbps, 1Mbps and 2Mbps.These 
pros and widespread applications outshine the cons which are 
rectifiable and hence it makes for a very productive 
technology in today’s world. It is believed to appear into full 
time existence in years to come. But every technology has its 
downsides and it is up to us how we use technology 
productively in the goodwill of people and our planet instead 
of using them destructively. 

II. LITERATURE REVIEW 
A. Telemetry history 

Telemetry system over physical means originated in 19th 
century. In 1874, the French developed weather and snow 
depth sensor on Mont Blanc which transmitted real time 
information to Paris. In 1901 a circuit of sending 
synchronized rotation data over a certain distance was 
developed.In 1912, Commonwealth Edison developed a 
system of telemetry to monitor electrical loads on its power 
grid. The Panama Canal (completed 1913–1914) used 
extensive telemetry systems to monitor locks and water 
levels.In 1930, Malchanov’s wireless telemetry system 
modulated temperature and pressure readings by converting 
them into Morse code. Early space telemetry systems which 
appeared into 1940s were either used for pulse position 
modulation or pulse duration modulation. Later these were 
replaced by pulse code modulation. 
 

B.  Recent Development 
Recent quadrotors or quadcopters currently being used in 
aerospace industry are: 

1. Aermatica Spa's Anteos is the first rotary wing RPA 
(remotely piloted aircraft) to have obtained a 
(Permit To Fly) and will be the first able to work in 
non-segregated airspace. 

2. AeroQuad is an open-source hardware and software 
project. It uses Arduino boards and provides 
hardware designs. Moreover, software for the ‘do it 
yourself’ building of Quadcopters. 

3. ArduCopter is an open-source multicopter UAV. It 
is based on Arduino and it supports ranging from 
four to eight motors. It also allows fully 
autonomous missions as well as RC control.  

4. OpenPilot is a prototype aircraft open-source 
software project. 

5. Parrot AR.Drone is a quadcopter which is radio 
controlled with cameras attached to it. It is designed 
to be controllable with iOS or Android devices. 
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C. Literature Reviewed 
As Arduino is the flight controller board for our quadcopter, 
we have taken help of Aeroquadlibrary for the 
implementation of various sensors in the board. Aeroquad 
library is available freely under GNU license and is widely 
used for sensor integration using Arduino 
boards.‘GettingStarted with Arduino’ written by Massimo 
Banzi proved to be very helpful in understanding Arduino 
concepts and its usage. Also, tutorials on how to make a 
Quadcopter and how to implement wireless transmission of 
data using NRF modules posted on YouTube were also very 
helpful in getting insight of completing wiring of the 
electronics parts. Below is the link of the tutorial series 
available on youtube on Quadcopters: 

1. http://www.youtube.com/watch?v=7DHoLYf5pM
A Quadcopter basics 

2. http://www.youtube.com/watch?v=X6svIcef5lQ 
Quadcopter Specs tutorial 

3. Apart from ebooks we also review the website 
http://www.brokking.net/ymfc-al_main.html by 
JOOP BROKKING. 

 

III. BLOCK DIAGRAM 

 
Fig.1Block Diagram 

 
A. NRF24L01+ TRANSRECEIVER PA/LNA MODULE 
The nRF24L01+ transceiver PA/LNA module is designed to 
operate in 2.4 GHz worldwide ISM frequency band and 
uses GFSK modulation for data transmission. The data 
transfer rate can be one of 250kbps, 1Mbps and 2Mbps. We 
will be using the data rate of 250kbps.The operating voltage 
of the module is from 1.9 to 3.6V, but the logic pins are 5-
volt tolerant, so we can easily connect it to an Arduino 
without using any logic level converter. The nRF24L01+ 
transceiver PA/LNA module communicates over a 4-pin 
Serial Peripheral Interface (SPI) with a maximum data rate 
of 10Mbps.The SPI bus uses a concept of a Master and Slave 
and like in most common applications our Arduino is the 
Master and the nRF24L01+ transceiver PA/LNA module is 
the Slave. This module comes with a SMA connector and a 
duck-antenna and with a special RFX2401C chip which 
integrates the PA, LNA, and transmit-receive switching 
circuitry. This range extender chip along with a duck-antenna 
helps the module achieve a significantly larger 
transmissionrange about 1000m.The PA stands for Power 
Amplifier. It merely boosts the power of the signal being 

transmitted from the nRF24L01+ chip. Whereas, LNA stands 
for Low-NoiseAmplifier. The function of the LNA is to take 
the extremely weak and uncertain signal from the antenna 
(usually on the order of microvolts or under -100 dBm) and 
amplify it to a more useful level (usually about 0.5 to 1V). 
 

 
 

 

 

 
Fig.2NRF24L01+ 

 

B. Arduino Uno 
Arduino is an Italian open-source computer hardware and 
Software Company as well as a project and user community 
that is used to design and manufacture project kits for 
building of digital and interactive devices and objects that can 
sense and control the physical world. The Arduino can be 
installed with code and thus it can prove to be a very helpful 
device for robotics as well as for advanced sensor-based 
projects. Due to its ease of use Arduino is thus deployed in 
artificial intelligence projects as well. The typical Arduino 
board is as shown in the figure below which includes of 
various mounted components such as IC and ports for 
external connections. All these components are mounted on 
the Arduino. 

Fig.3Ardunio Uno 
 
C. STM32 F103C8T6 

 
Features: 

1. Single-cycle multiplication and hardware 
division  

2. 64 or 128 Kbytes of Flash memory  
3. 20 Kbytes of SRAM  
4. Sleep, Stop and Standby modes  
5. VBAT supply for RTC and backup registers 

  
6. Serial wire debug (SWD) & JTAG interfaces  
7.  CRC calculation unit, 96-bit unique ID 

 

 
Fig.4 STM32F103C8T6 
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D. Gyroscope 
The MPU-60X0 is the world’s first integrated 6-axis 
MotionTracking device that combines a 3-axis gyroscope, 3-
axis accelerometer, and a Digital Motion Processor™ (DMP) 
all in a small 4x4x0.9mm package. With its dedicated I2C 
sensor bus, it directly accepts inputs from an external 3-axis 
compass to provide a complete 9-axis MotionFusion™ 
output. The MPU-60X0 MotionTracking device, with its 6-
axis integration, on-board MotionFusion™, and run-time 
calibration firmware, enables manufacturers to eliminate the 
costly and complex   selection, qualification, and system level 
integration of discrete devices. The MPU-60X0 is also 
designed to interface with multiple noninertial digital sensors, 
such as pressure sensors, on its auxiliary I 2C port. The MPU-
60X0 is footprint compatible with the MPU-30X0 family. 

 
Fig.5MPU6050 

 

E. MS5611 Barometer 
The MS5611 is a high precision pressure sensor module and 
includes a linear pressure measurement element (pressure 
die) and an ultra-low power 24 bit ∑∆-A/D converter with 
internal factory calibrated coefficients. The main function is 
to convert the uncompensated analogue voltage from the 
pressure die to a 24-bit digital value, as well as providing a 
24-bit value for the temperature. These values can be 
calculated with the aid of the internal coefficients in any 
external processor to the real calibrated values. The MS5611 
provides different operations modes that allow optimizing for 
speed and current consumption. A consumption of 0.9uA at 
one conversion per second to 12.5uA and resolution 
selection per conversion enables an optimum application 
specific power performance trade-off to be realized.  

 
Fig.6: MS5611 

IV. WORKING 
It is the propeller direction along with the drone’s motor 
rotation and speed, which makes its flight and 
manoeuvrability possible. The manoeuvring of the drone also 
uses wireless communication aided by NRF24L01+ trans 
receiver PA/LNA modules which connect the remote control 
to the flight controller. The remote control has been made 
using Arduino UNO, these modules and a joystick. One NRF 
module configured to be a transmitter is connected to the 
Arduino uno on the remote control. The other NRF module 
configured to be a receiver is connected to the STM32. i.e. 
the flight controller on the drone.This receiver NRF module 
receives the data transmitted by the RCof the drone. 
Thusquadcopter’s flight controller sends this information to 
the motors via their electronic speed control circuits (ESC), 
information on thrust, RPM, (Revolutions Per Minute) and 
direction.  The flight controller will also combine IMU, Gyro 
and GPS data before signalling to the drone motors on thrust 
and rotor speed.While the drone and quadcopter technology 
of today is all modern, they still use the old principles of 
aircraft flight, gravity, action and reaction pairs.Basically, the 
movement on the remote-control sticks sends signals via the 
NRF modules to the central flight controller. This central 
flight controller sends this information to the Electronic 
Speed Controllers (ESCs) of each motor which in turn directs 
its motors to increase or decrease speed. The joystick helps 
manoeuvre the drone id different directions. 

V. RESULTS  
 

 
Fig.7Remote control 

 

 
Fig.8Transmitter side of telemetry system 
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Fig.9Receiver side of telemetry system 

 

 
Fig.10Transmitted readings 

 

 
 

Fig.11Received readings 

VI. ALGORITHM FOR WIRELESS 
TRANSMISSION OF SENSOR DATA 

 
Step 1: Power The Arduino Nano With Sensors On Flight 
Controller Uing Battery 
 
Step 2: Power The Arduino Nano On Ground With A Laptop 
 
Step 3:Observe Readings On The Screen Monitor Of 
Arduino Ide 

VII. SOFTWARE USED 
The software that we have used in programming the 
Arduino Nanos, Arduino Uno and STM32 is the Arduino 
IDE. We programmed the NRF modules to be either 
transmitters or receivers through the said 
microcontrollers.The Arduino IDE is an open source 
software which makes it easy to write codes and upload 
them to any Arduino boards. 

VIII. CONCLUSION 
Information technologies provide new possibility for lot 
of problems. Drones are an incredible technology 
advanced in few years. For this project we have designed 
a CAD model of our quadcopter and we have simulated 
in software which helps us to understand it’s working at 
different altitude. We have used Gyroscope MPU-60X0, 
brushless motor, Arduino IDE, Barometer, GPS, 
temperature and humidity sensor, air quality sensor etc. 
which are not very expensive and perfectly fits for our 
drone. Our drone has various applications but our main 
aim is to use this in agriculture sector and climate change. 

IX. FUTURE SCOPE 
Drones can be used for many commercial applications. 
They could very much become a critical part of Internet 
of Things in the near future. Manufacturers are trying 
develop some secure and reliable tools and features. 
Themarket for both commercial as well as civilian drones 
is expected to grow at an annual growth rate of 
18%between 2015 and 2020. The following industries 
could benefitfrom this commercialization ofdrones: 

A. Agriculture - Aerial surveillance of land to detect 
and control potential crop threats, can be made 
possible. Soil irregularities, like water saturation can 
be easily detected. Moreover, aerial drones could 
also scan fruits for sugar. 

B. Delivery Services -Drone deliveries could be 
brought into existence as soon as certain regulations 
are established. 

C. Utilities -Power lines, turbines and dams etc. can be 
monitored by drones. Security functions can also be 
taken care of. 

D. Weather Forecasting- The sensors in the drone will 
collect information and data regarding temperature, 
humidity, wind speed and direction which can be 
used for weather forecasting. 

E. Accessing Remote Locations- Many organizations 
are using drones to deliver provisions or medical 
supplies to affected communities 
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 Abstract— The increasing level of population increases 
potential victims of health related problems, especially the 
ones who stay in the remote areas. Thus, in order to 
overcome this issue an automated healthcare system is 
created which will collect patient data and help him with his 
health related problems & provide assistance in health 
related information such as prediction of disease from 
symptoms, provide a diet plan, suggest exercises, detection 
of skin diseases, diagnose a medical report. Assuming 
internet connectivity as a show stopper a complete offline 
health bot is designed. This health bot supports English and 
Hindi languages. Thus, making it a complete system which 
is fit for any user 

 Keywords— chat bot; disease prediction; body mass 
indexcalculation; skin diseases detection; health assistance; 
natural language understanding; machine learning; 
JavaScript; react- native; 

  

I. INTRODUCTION 
The main idea of the project is to create a offline chat 

bot which provides health related assistance to the user. 
Chat bot highlights features such as Disease Prediction, 
Disease detection from user’s camera, providing a diet 
plan, Calculating BMI, Connection of fitness band with 
the chat bot to collect user’s heart rate, blood pressure, 
oxygen level, steps count, calories burnt,etc. Chat bot uses 
Neural Network to predict diseases and can process 
English and Hindi languages. Optical character 
recognition is used to read user’s medical reports and 
Machine learning provides the comment of the report. 
Skin diseases are detected using Deep Learning and 
Neural Network. Google fit & Apple health kit are used 
for connection between the fitness band and chat bot. 
With all this information collected we can help users to 
maintain his health and also give first hand information 
regarding the symptoms they might have. 

II. REVIEW OF LITERATURE 
In this type of monitoring generally researchers 

focus on specific parameters or on the whole well 
being of a patient’s body.[1]Specific parameter 
analysis like blood contents and glucose levels, is 
done using a microprocessor system which is further 
used to receive and transmit the data from the specific 
devices which are used for measuring the respective 

parameters. This data is further collected as a data 
base and is analyzed in order to narrow down the data 
base to conclusions. Thus, giving an observed and 
analyzed outcome to the patients by letting them know 
the disease they are suffering from (like with such 
studied parameters the patient will be informed if 
he/she is having diabetes or any other blood issues). 

2. Psychological Health Monitoring 
during hype conditions. The measurements include body 
temperature, skin reactivity, heart rate, eye movements, 
etc. on the basis of which psychological conclusions are 
derived for a respective patient. Thus, hel during hype 
conditions. The measurements include body 
temperature, skin reactivity, heart rate, eye movements, 
etc. on the basis of which psychological conclusions are 
derived for a respective patient. Thus, helping the 
individual to come up with long term changes within 
himself/herself making the internal health parameters 
stable and efficient. 

3. Generalized Health Monitoring 

This is the type of monitoring where the focus is not on 
a single parameter affecting health but it looks upon all 
the factors essential for health improvement and 
avoidance of health degradation. It is divided as 
individual solution-based system or generalized 
solution-based system.[3]The  individual solution-based 
monitors patients health and provide him/her with the 
correct diet and physical exercise plan according to 
his/her comfort and choices. Not exerting a person and 
going directly against his/her tendencies and thus 
making an environment where he/she develops 
effectively by time.[4]Another type is the generalized 
solution-based system where the system is self-care 
health monitoring system, where the data from various 
patients is collected and stored as a data. This data is 
then linked with the conclusions obtained from the 
patient’s medical history and medical prescriptions, 
based on which if the data is new it is transmitted to the 
data logging system, from where the conclusions for 
similar medical specifications are obtained 
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III. MOTIVATION  
There have been numerous cases all over the world of 

people who lost lives due to heart attack. Life of our loved 
ones is endangered; our efforts would save lots of lives. 
Also, medical facilities as well as doctors cannot reach to 
the needful, the patients need them the most, for all such 
people our module will play a very crucial role. Many of 
the rural areas today also face problems of transport which 
actually is the main cause of death at the time of 
emergency. As advance technology would reach every 
Nuke and corner of India number of such cases will be 
reduced. Our aim is to make available advance technology 
in each and every house. India’s productive population 
highly suffers from different diseases because of the 
changing life style, thus our little step will be of great help 
for them. 

IV. PROBLEM DEFINITION 
 

A. People cannot avail requiredmedical 
It is an issue faced by many people constantly and has for 
this areas follows,  

● Negligence by the patient when the disease is at 
a smaller scale so as to avoid a long travel for a 
checkup 

● Lack of medicalfacilities 
● Improper usage of the per-prescribed 

prescriptions 
 and have stopped complaining about it. Some of the major 
reasons 
  for this are as follow, 

● Increase in population 
● Lack ofawareness 
● Lesser reach-ability of doctors and medical 

facilities 
B.  reached to such an extent, that people have started 

considering it as a fact Increase in formation of new 
diseases or spreadingofdiseases 

There is a distinct leap in the formation of new diseases or 
the same diseases but which cannot be cured with the same 
amount of medication. At the same time the rate at which 
the disease is passed on these days is quite high. Some of 
the major reasons  

V. PROPOSED SOLUTION  
Our application focuses on the following users: 
1. Users who want to diagnose themselves with acertain 

illness 
Users who want to keep a daily track of theirhealth Our 
solution focuses on predicting an illness that a user thinks 
he/she may have via an chat bot application. It's offline 
feature enables enables it to be used by people even in rural 
areas where the network is unpredictable. In critical cases, 
suggests the list of relevant doctors nearby. Skin diseases 
like Psoriasis etc can be detected by the users phone 
camera. The user can also submit reports to help the bot 
strengthen its diagnoses. The application also helps in daily 
health maintenance by suggesting different diet plans, 

workouts, calorie intake analogous to the calories burned, 
steps walked, heart rate etc which is linked to the app via 
wearable. 

 
Fig1. Overview of the system 

 
Fig2. Workflow of the NLU System 

VI. PROJECT DESCREPTION  
I. NLUTechniques 

i. Tokenization 

It is the task of chopping it up into pieces, called tokens , 
perhaps at the same time throwing away certain characters, 
such as punctuation. [1]A token is an instance of a sequence 
of characters in some particular document that are grouped 
together as a useful semantic unit for processing. A type is 
the class of all tokens containing the same character 
sequence. A term is a type that is included in the IR 
system's dictionary.[1]The set of index terms couldbe entirely 
distinct from the tokens, for instance, they could be 
semantic identifiers in a taxonomy, but in practice in 
modern IR systems they are strongly related to the tokens 
in the document. However, rather than being exactly the 
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tokens that appear in the document, they are usually 
derived from them by various normalizationprocesses. 

ii. Normalization 

Having broken up our documents into tokens, the 
easy case is if tokens in the query just match tokens in the 
token list of the document. However, there are many cases 
when two character sequences are not quite the same but 
you would like a match to occur. Token normalization is 
the process of canonicalizing tokens so that matches occur 
despite superficial differences in the character sequences of 
the tokens. The most standard way to normalize is to 
implicitly create equivalence classes , which are normally 
named after one member of the set. For instance, if the 
tokens anti-discriminatory and anti discriminatory are both 
mapped onto the term anti discriminatory, in both the 
document text and queries, then searches for one term will 
retrieve documents that contain either. 

iii. Stemming 

Stemming is the process of reducing a word to its 
word stem that affixes to suffixes and prefixes or to the 
roots of words known as a lemma. Stemming is important 
in natural language understanding (NLU) and natural 
language processing (NLP).Stemming is a part of linguistic 
studies in morphology and When a new word is found, it can 
present newresearch opportunities. Often, the best results can be 
attained by using the basic morphological form of the word: the 
lemma. To find the lemma, stemming is performed by 
anindividualoranalgorithm,whichmaybeusedbyan AI system. 
Stemming uses a number of approaches to reduce a word to its 
base from whatever inflected form isencountered. 

II. Fit-bit (FitnessBand) 

The equipment is deceptively simple. About the size of a 
clothes pin, the Fit Bit is shaped like a clip, which you can 
easily slide into your pants pocket or onto a bra strap, as it's 
only around 2 inches (5 centimeters) long and about half an 
inch (1.2 centimeters) thick. Throughout the day, Fit Bit 
logs a range of data about your activities, including the 
number of steps you take, distance traversed and calories 
burned.[2]It's also sensitive enough to detect just how 
vigorous your motions are, which differentiates a slow 
stroll from a jog that consumes far more calories.  

 
 

Fig 3.Fit-bit Fitness Band 

III. OCR 

[4]Literally, OCR stands for Optical Character  
Recognition.  It is a widespread technology to recognize 
text inside images, such as scanned documents and 
photos. OCR technology is used to convert virtually any 
kind of images containing written text (typed, handwritten 
or printed) into machine-readable textdata. 

OCR can also be used as "hidden" technology to 
operate many well-known systems and services. Less 
known, just equally important, use cases for OCR 
technology include automation of data entry, search 
engine indexing documents, automated number plate 
recognition, and assisting blind and visually disabled 
people. 

[4]OCR technology has proven immensely useful  
indigitizing historic newspapers and texts that have now 
been converted into fully searchable formats and had 
made accessing those earlier texts easier andfaster. 

 

Fig 4. Fitbit Ecosystem 

IV. Chat botApplication 

In present world we are majorly dependent upon internet 
and online services, but in their absence, it becomes very 
important for us to have an alternative which can fulfill at 
least our basic needs. A chat bot plays an important role in 
it. It provides human conversation in its natural format 
using AI (Artificial intelligence). It features real time 
response and it is network independent which makes it a 
major talking point. 
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Fig 5. Chatbot 

VII. LIMITATIONS  
It is not possible to identify all potential diseases for the 

AI-driven chat bot. It can only offer known answers to the 
disease. Efficiency is not 100% and can be incorrect a lot of 
time due to lack of physical interaction with the patient. It is 
not possible to identify the depth off wounds. It merely 
identifies the wound. Adding support for all the languages 
can become tedious and increase the error in the output of 
the chat bot. 

VIII.  FUTURE SCOPE  
Data-driven healthcare can revolutionize the future. Patient 
records and real-time data can be obtained by using 
wearables, cameras and small sensors. The huge amounts 
of data thus collected can be used to manage the health and 
wellbeing of hundreds of millions of patients in an effort to 
improve quality, viability and cost of care. Artificial 
Intelligence can harness the power of data mining with 
digitized medical records and patient monitoring to make 
healthcare accessible to everybody on this planet. These 
technological advancements will allow doctors to focus 

primarily on dimensions of care and give the best medical 
opinion based on tests and also data collected about the 
patient. Availability of doctor is also a major concern. 
Remote disease diagnosis and treatment of a patient can 
become a reality. The goal is to assist doctors in curing 
patients rather than completely replacing human touch from 
healthcare.  In a country like India where a large population 
lives without quality or affordable healthcare, this step can 
become revolutionary for the medical industry as well as 
the large number of patients that will get benefited from 
this system 

IX. CONCLUSION 
We aim to come up with a module which would suffice the 
need of medical assistance in every corner of the world and 
overcome the gap between the doctors and patients which 
causes major hindrance in coming up with better provisions 
for the patients in terms of medication. Thus, making the 
process handy for all and at the same time  served in a far 
better manner. We plan to improve our medical assistance 
using concepts of deep learning and automation, thus 
making the system easier to handle and more efficient. 
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Abstract— Due to an increasing number of accidents using 
IEDs, landmines etc., large numbers of human lives are lost 
every year. This has become a serious situation as relations 
between the neighboring countries is tensed; they are 
deploying bombs every now and then.Landmines buried 
under the ground cause a threat to the lives and affect the 
economy of the nation. In 60 countries, 50 million 
unexploded mines are there on all sides of the globe. Due to 
this, huge sections of land are unutilized. Now-a-days, 
plastics and composites are often used to construct modern 
mines. Without being affected by global ban, there are 10 
lakh mines placed in a year and only 1 lakh mines cleared 
annually. Manual detection and removal of these mines is a 
very dangerous task, which may lead to accidents and can 
be fatal. The prototype can detect not only landmines but 
also scans for metals beneath the ground too. This document 
proposes a basic design of an efficient, inexpensive and 
userfriendly option for detection of landmines using robots. 
“Metal Detector Robot” uses Bluetooth Communication. 
The presented structure consists of a Bluetooth module 
which dispatch the necessary commands for movement of 
the model. A dedicated application has been made to enable 
interfacing with the robot. A “metal detector” is interfaced 
to the Arduino microcontroller. The buzzer produces sound 
and the robot stops as soon as it recognizes a metal . This bot 
minimizes human exposure in such cases and hence prevents 
human loss. This project can be made on a larger version 
once it is successful. 
 

Keywords — Arduino, Bluetooth, Metal Detector, Motor 
Driver, Landmines 

I. INTRODUCTION  

     Every human desires his/her country to be a terror-free 
nation. So, they adapt for a strong-armed force to avoid 
them from terrorists, our army-men are trained for a 
particular period in the camp and finally they will be sent 
where most of the terrorist’s camp, even to defend the 
borderline between the two nations.One of the most 
dangerous weapons invented during World War, was 
landmines. During wars, it has become an essential 
weapon and most of the soldiers have lost their life or 
body parts due to their inability to detect them. Metal 
Detectors are electronic instruments widely used in 
searching metals. A wide range of utilitarian functions are 
served by it. Some of its uses are: In airport and building 
security for screening people before allowing access to 
the airports and buildings. In unexploded artillery 
detection – developed so, that it can detect unexploded 
artillery, especially dangerous mines, bombs and IED, in 
archaeological exploration, for finding out metallic items 
of historical significance, in geological research, for 

detection of metallic composition in soil or rock 
formations, in civil engineering, for detection of concrete 
in pipes and wires buried in walls and floors. In order to 
look for an item lost, such as jewelry, metal detectors can 
be used.The main aim of this project is design a moving 
robot which can detect metals in its way. The robot will 
move automatically while avoiding any rocks and other 
obstacles and look for metal in unknown locations 
because it detects any sign of metal it'll immediately stop 
and a buzzer will start ringing. An obstacle avoiding 
refers to the ability of a robot to detect the obstacle in its 
way if there are any and thus make its own obstacle free 
path during this robot we've used bluetooth connectivity 
(HC-05 module) to work the metal detecting robot 
through an ANDROID APP. During this robot we use a 
microcontroller, motor driver I.C. The Robot field is 
advancing day by day. With evolution in the field of 
robotics, we propose a replacement idea during this 
project. The robot has multiple sensors and may be 
utilized in various applications where humans have 
security problems. The microcontroller in this robot has 
many sensors connected to it. There are varieties of 
applications like in war fields or coal mines etc. where the 
robot can be used. In case of any fault, a buzzer is 
connected so that it will make a sound. Bluetooth controls 
the device and it can go to remote areas where humans 
cannot go, the buzzer makes sound in case of any danger. 
During the time of any natural disaster, observations tell 
us that primary 48 hours are crucial to rescue human lives. 
Situations do arrive where it is dangerous to send the 
rescue team, with the use of robots, the essential lives of 
the team is maintained. During World War 1, anti-tank 
mines were used widely to destroy battle tanks. The 
mines were huge in size and therefore were replaced by 
anti-personnel mines which were pulled out by the 
opposition with ease. The evolution and implementation 
of  landmines that we are aware of  became a chief master 
plan in the middle of 1918 and 1939. Militaries were 
precisely targeted by these mines at that time. 1960 
onwards, the dispensation of landmines was done 
unsystematically . It is said that there are still 10 lakh 
mines across the globe amassed in more than 60 nations. 
Landmines have wounded and killed thousands of army 
men in many conflicts. The prototype is engaged to 
complete work in hazardous regions and are working to 
accomplish difficult unpredictability to an extent in such 
regions. Progressively, the prototype is getting 
enthusiastically essential for normal subject applications, 
as an example, Tactical and Operational Tool for Armed 
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Forces. A diversity of portable programmed model’s 
applications is now making an appearance and robots are 
exploited to complete an miscellany of assignments. 
Predominantly, robots are quite employed for doing tasks 
which involve human risk, e.g., controller robot. The use 
of robots in warfare, although traditionally a subject for 
fantasy , is being researched as a possible future means of 
fighting wars. The model makes use of detecting metals 
buried under the ground. According to various reports, 
the amount of robots used worldwide is consistently 
increasing.  

II. LITERATURE SURVEY 

The paper [1] published by students of Jeppiar 
Engineering College describes Land mine detection as the 
most crucial thing during wars. These robots can walk 
ahead of armed vehicles or battlefield tanks in order to 
reduce the risk and damage to the main artilleries. 
Purpose of the paper is to have a vehicle which can detect 
landmines under the ground in order to avoid loss of 
humans in the battlefield. The vehicle is controlled using 
Wi-Fi and a GPS system is also mounted, so that 
identification of the location of the robot takes place. 
Several algorithms were used to have an accurate result 
of the proposed path. The use of ZigBee devices ensures 
that interfacing with PC is done. The vehicle identifies 
landmines buried in ground and alerts the system with the 
help of Proteus 8 software and Arduino programming. 
The robot is of less cost, strong and can be used for 
military purpose as well 
The paper Bluetooth controlled Metal Detector Robot [3] 
which uses a metal detector sensor for detecting metallic 
objects as soon as it runs over it. The paper states that as 
in today’s environment, as usage of smartphones is a 
common thing, the movement of robot is done using 
smartphones. The robot receives command through an 
app made by them. An Arduino microcontroller is used 
for connecting the motor driver and also the Bluetooth 
module. The app is made using an App Inventor. It is an 
application for designing Android based applications.  
Metal detection is done with the help of a complex circuit, 
a buzzer beeps as soon as metal is detected. Due to its 
simplicity and ability to meet the changes, this project can 
be widely used. 
The aim of this paper[6] is to design a robot which can increase 
the safety by knowing the activities of the enemies, so that we 
can keep a distance. The project aims for protecting our army 
from landmines and to attack them avoiding their loss of lives. 
In the robot, Bluetooth module is used for communication. An 
Arduino mega 2560 microcontroller is used for controlling all 
the circuits. In addition to this, a Camera and a laser light have 
also been mounted. The Camera transmits the video and audio 
having a range of up to 50 m and also has night vision. The 
laser light is used for  locking  the attacking area and also for 
rotating the laser light, a servo motor is mounted. Servo motor 
and laser connected to Arduino will switch intermittently the 
laser light according to the reception of the signal. The 
movement of the robot is done with the help of Stepper Motor 

Module and Stepper Motor. As the lives of  the soldiers are at 
risk at the time of attacking, this robot will reduce the risk of 
human lives. This robot can climb up and down, detects 
landmines buried under the ground and also has a laser light 
which can be used for guiding missiles. 

III. BLOCK DIAGRAM 

The main theme of this project is to detect metals with the 
assistance of metal detector circuit. The microcontroller which 
is used for this purpose is Arduino UNO microcontroller. 
Arduino is based on Atmega328P which is used for 
applications of robotics. The motors are driven by a motor 
driver module L293D. The Bluetooth module HC-05 is used 
for transmitting and receiving the signals. The motor driver 
module is used to run the dc motors. Motor 1 is for the left side 
movement and motor 2 is for right side movement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1. Block Diagram 
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IV. PROPOSED SYSTEM 
 
In our proposed system, we have designed a movable 
robot which consists of a metal detector circuit. The robot 
is controlled with help of an android application. 
Bluetooth module is used to give the instructions of 
movement to the robot. The metal detector circuit 
interfaced with Arduino is used to detect the metals. Fig 
2 shows the design of the robot and Fig3 shows the circuit 
diagram of the proposed system. 
 

Fig2. Design of Metal detector robot 
 

 
Fig 3. Circuit diagram of the proposed system 

 
 

V. HARDWARE AND SOFTWARE DETAILS 

Hardware used: 
 
A. ARDUINO 
Arduino UNO is an ATmega328 based microcontroller. 
It has a total 14 digital info/yield pins or we can say 
input/output pins (of which 6 can be utilized as PWM 
outputs), half-dozen analog inputs, a USB connection, a 
power influence jack, a reset push button and many more. 
It contains everything needed to support the 
microcontroller; basically interface it to a PC with a USB 
cable or power it with an AC-to-DC adapter or battery to 
urge started. Arduino circuit board is embedded with a 
chip and compiler that is programmable. Arduino can 
interact with buttons, LEDs, motors, speakers, GPS units, 
cameras, the internet, and even with our smart-phone. It 
helps in receiving input from the user and controls the 
movement of the robot. Fig 4 shows the Arduino Uno 
board. 

 

 
Fig 4. Arduino Uno 

 
B. METAL DETECTOR 
The basic principle of metal detector’s working is 
transmitting a magnetic flux and reading the return signal 
from the target. It is made up of one or more inductor 
coils. Because the robot actions the detector sweeps over 
the ground, Coil makes the magnetic field pass around 
too.When it interacts with the metal in its path the 
transferring  magnetic field affects the 
free  electrons within the metal. In reality, it changes the 
pattern of movements of the free electrons (tiny particles 
"orbiting" around those atoms) and produces eddy 
currents which helps in the detection of the metal. Fig 5 
shows the Metal detector.

 
Fig 5. Inductor coil (Metal Detector) 
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C. BLUETOOTH MODULE 
The robot is controlled by Android smart mobile by using 
Bluetooth technology. For this purpose, we use Bluetooth 
module HC-05. HC‐05 module is an easy to 
use Bluetooth SPP (Serial Port Protocol) module, 
designed for clear wireless serial link setup. The HC-05 
Bluetooth Module may be utilized in a Master or Slave 
configuration, creating it a good answer for wireless 
communication. This interfaced serial port Bluetooth 
module is totally qualified Bluetooth V2.0+EDR 
(Enhanced information Rate) 3Mbps Modulation with 
complete a pair of 2.4GHz radio transceiver and 
baseband. It utilizes CSR Blue core 04‐External single 
chip Bluetooth framework with Complementary Metal 
Oxide Semiconductor (CMOS) electronic technology and 
with Adaptive Frequency Hopping (AFH) Feature. This 
module is used for controlling and connecting any 
electronic circuit to Bluetooth. Fig 6 shows the Bluetooth 
Module. 

 
Fig 6. HC-05 Bluetooth Module 

D. DC MOTOR 

DC motors are motion components that take electrical 
power in the form of direct current (or some manipulated 
form of direct current) and convert it into mechanical 
rotation.Most electric motors operate through the 
interaction between the motor magnetic field and electric 
current in a wire winding to generate force in the form of 
rotation of a shaft. The output torque of an electrical 
motor depends on the intensity of the rotor and stator 
magnetic field and on their phase relation. 
 

 
Fig 8. Motor 

 
E. MOTOR DRIVER 

This L293D driver module is a medium power motor 
driver perfect for driving DC Motors and Stepper Motors. 
It uses the popular L293D motor driver IC. This IC is a 
Motor Driver IC that allows the DC motor to drive in 
every route. The 16-pin IC is able to  control a pair of DC 
motors immediately in the desired direction. In order to 
revolve the movement of DC motor, the change of voltage 
must take place. The principle on which the L293D IC 

works is the principle of H-bridge, this  circuit permits 
any direction of volt shows the motor driver module 

 
Fig 7. Motor Driver Module 

 

VI. WORKING 

 
A. Hardware Design 
 
In this model Arduino is interfacing with various 
hardware’s like motor driver L293d, metal detector 
sensor and HC05 Bluetooth Module. We are using 
Bluetooth Module to regulate the robot movements 
wirelessly. It is often controlled wirelessly using 
smartphones having Bluetooth support with android 
based application software. The motors are interfaced 
with Arduino Uno with motor driver L293d circuit. 
Depending upon commands, the vehicle has movements 
like forward, reverse, left, right, stop etc. The project is 
meant to develop a robotic vehicle which will sense 
metals before it on its path. It comprises a sensor circuit 
interfaced to the control unit that alerts the user behind it 
about the suspected metals ahead. When the robot detects 
the suspected metals it creates an alert sound. This is to 
alarm the operator of a possible metal in front of the 
vehicle on its way. 
 
B. Software Design 
 
The software package code of Metal detector circuit using 
Arduino is written in Arduino programming language and 
compiled using Arduino IDE (Integrated Development 
Environment). The general algorithm rule has the 
foremost steps to accomplish the general tasks, which are 
“start”, “stop” and “detection of metal”. The Android app 
is available to manage the motion of robots wirelessly. 
The Android application is based on the MIT App 
Inventor 2 program, which is an open source software that 
is distributed by MIT. There are 6 buttons on the 
appliance, forward, backward, right, left and stop. One 
Bluetooth button is additionally obtainable on the 
appliance. Once the stop button is pressed, the robot stops 
and stands by till the next command. By using Linear 
Interpolation, collected sensor data was used to calculate 
the parameter which was passed to function that drives 
motors. The interface of the mobile application of the 
robot is shown. This mobile application which was made 
in the MIT App Inventor 2 software package, sends the 
signals to microprocessor microchip to activate the  
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software that was embedded within the Arduino UNO by 
the numbers pre-defined within the mobile application 
after establishing the reference to with the written 
Arduino UNO. The "Next" button is coded as "1" in the 
block diagram. When the "next" button is pressed, the 
worth of "1" is going to be delivered to our 
microprocessor. Then, after obtaining the value "1" in our 
microprocessor. 

IV. FUTURE SCOPE 

In future a low-cost autonomous system to detect metals, 
ores and explosives can be adopted and located them in a 
localized map. Users can access the locations of the things 
by using a desktop application / web-based application. 
Locations of detected things can also be accessed by 
mobile phones via GPRS and SMS. The future scope is 
also concentrated on the improvement of the body 
designs by placing suspension system to over shock from 
the uneven surfaces. The power system is developed by 
replacing the battery with the solar panels to produce 
continuous power.A HUMANOID can be made using 
this robot in future. It can be used in wars. The designed 
robot can be  improved in terms of decision making 
abilities by employing artificial intelligence, image 
processing and machine learning. Thus may be used for 
big industrial  applications. We can further develop this 
project by adding some features like gas detection sensor, 
collecting a robotic arm for pick up and drop purposes. 

V. CONCLUSIONS 

The metal detector robotic vehicle was successfully 
designed with the help of Arduino and Bluetooth 
modules. This model is a basic prototype of detecting 
metals. The movement of the robot in a specified 
direction is done with Bluetooth Technology and is 
controlled using a mobile application. The metal detector 
operated at specified constant speed without any issues. 
Wireless communication was also established between 
Android application and the metal detector robot 
successfully. These robots can be deployed to detect any 
unidentified objects in our surroundings. Thus if any 
Bomb or explosive is present in that object, we can detect 
it as early as possible and start the process of dismantling 
so that we can easily save human life. The most important 
part of the project is the metal detector as the efficiency 
depends on the metal detection. The reason for carrying a 
vehicle is to provide the required pattern of the 
movement. We have designed an user friendly circuit so 
that it becomes simple and easy for almostall users. We 
have used easily available components to make the device 
cost efficient. 
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Abstract:This paper depicts a design of a smart wheelchair 
which leverages Machine Vision to develop a prototype of an 
eye controlled motorized wheelchair. The design that we put 
forth here employs the use of an eye tracking system for the 
people who are differently abled or are physically 
constrained incorporating manual operation. The position of 
the pupils relative to the central position is a frontal face 
controls the movements of the wheelchair. A Convolutional 
Neural Network (CNN) is trained using a dataset containing 
both, pictures with eyes turned left and ones with eyes turned 
right. The inferred direction from the model gets passed on 
to an Arduino board using a Wi-Fi chip for the purpose of 
handling the wheelchair. For instance, if the user turns his 
eyes towards left, the chair will turn left and similarly turning 
right if the eyes are towards right by controlling which of the 
two motors connected to the two wheels get power. Eyes 
looking straight takes the wheelchair forward while closing 
your eyes stops the chair. User friendliness by reducing the 
energy and power needed from the patient is of paramount 
importance in our design along with cost effectiveness. To 
protect the user from sudden obstacles, we also use an 
Ultrasonic sensor 

Keywords: Convolutional neural networks, Arduino Uno, 
Machine Vision, Python, Wheelchair. 

I   INTRODUCTION 

 

This purpose of this paper is to describe a prototype which 

aims to make the life of disabled people easier by aiding 

them in locomotion. There are numerous reasons and cases 

in which a human body can have restricted body 

movements be it full body paralysis, meeting with an 

accident or birth defects. These people typically depend on 

other external aid in the form of helpers or family members 

for meeting their daily demands. If we consider patients 

who are bound to wheelchair, constantly assistance is 

something they always need for moving the wheelchair. 

They face problems on a daily basis because of this 

wheelchair design. Using an electronic wheelchair 

contributes a lot to the independence of that person by 

having controls which eliminate the need of external 

human aid in controlling the chair. However, for the 

people with extreme loss of abilities such as using his/her 

palms, the method of managing the wheelchair may be 

carried out the usage of speech instructions for hands-loose 

sufferers leading to an exciting result and adding to the 

independence factor. The problem however remains the 

shortage in the supply due to its high expenses and now 

not-so-friendly operation. By the technique we propose in 

this paper, the cost effective and user-friendly alternative 

to the voice managed platform could be a system which 

only requires eye movements to help in the enhancement 

of user’s independent mobility. 

Camera captures the photo without any delays on the basis 

of face, eye and then eye pupil detection keeping the time 

delay as low as possible and analyses the image as an input 

to use the commands to interface the motor driver IC by 

sending the commands to GPIO pins, that is general 

purpose input output pins, to help to operate different 

functionalities like turning left, right, forward and 

stopping. We make use of an image processing library 

called the OpenCV library, which stands for Open 

Computer Vision. This library helps us detect face and 

eyes [2]. The system also includes multiple steps like 

tracking eye pupil centre [11]. The ultimate goal of this 

method is to be able to detect both singular and plural 

number of faces and consequently their eyes. Multiple 

algorithms are used to find exact pupil location direction. 

Haar cascade like feature detection algorithm is used [3]. 

Image processing techniques are used including facial and 

eye detection, converting coloured images into greyscale 

ones, blurring techniques, pattern matching, edge 

detection, filtering, noise reduction. We can see the 

architecture of the system in figure 1 Smart Wheelchair 

manages the use of Arduino Uno microcontroller and Wi-

Fi Module is supplied. The order of topics this paper 

covers is describing the most recent work carried in this 

domain. It then covers issues with the Flowchart of the 

project and utility instruction post which comes the result 

discussion. The final part of this paper covers the 

conclusions. 

II   LITERATURE SURVEY 

 
The studies discussed are aimed at modifications in an 

existing wheelchair with automated motorized controls 

and use various techniques like voice recognition, and 

joystick to move the wheelchair. By employing these 

methods with in a practical budget and a user-friendly 

operation, differently abled people and especially those 
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with paralysis or those who are incapable of locomotion 

without any aid may find independence and become self-

sufficient. 

By leveraging recent developments in technology and 

sensors several smart wheelchairs have been developed, to 

assist differently abled people. The work done by Mega 

lingam and Rajesh Kannan in the year 2012 involved a 

proposal where a gadget using a small digicam was 

attached at close proximity to the  patient’s hand, aimed 

at tracking minor palm movements to determine the 

instants and directions of the movement as desired. Using 

a system which uses gesture recognition it can track and 

predict the gestures which is then interfaced with the 

wheelchair in order to move it in the favoured direction [4]. 

The work done Andrej Škraba et al, in the year 2014 took 

huge strides in this domain. It presented a prototype 

speech-controlled wheelchair platform which relied on 

cloud services. The platform makes use of a cost-effective 

speech Web Kit which is based on the cloud. Alongside 

voice control, a GUI had also been developed which had 

support in the form of both website and mobile application 

promising steady video circulation [5]. Sobia, M. Carmel et 

al proposed a wheelchair command interface that 

eliminated the requirement of the user to use arms, in her 

work in 2014. It consists of three major modules including 

facial recognition, and recognizing expression on the face. 

The software consists of virtual photo processing for face 

detection, principal aspect evaluation for facial expression 

popularity and producing a command indicator for 

interfacing the wheelchair [6]. Klabi I. Et al, designed a 

wheelchair which employed instructions 

 

Fig 1. Block Diagram of Smart Wheelchair System 

by means of tracking voice instructions to navigate and 

also tracked motion of the person's face. Automatically 

detecting obstaclea and avoiding obstacles had been 

employed with the usage of ultrasonic and infrared sensors 

which enabled the user to follow a transient braking 

system to protect from any sudden disturbances in the 

wheelchair’s movement. Wall monitoring and goal 

monitoring algorithms were also evolved inside the 

wheelchair [7]. Each prototype described above has its own 

drawbacks and weak points. In this challenge, we aim to 

develop an easy package consisting of very reasonably-

priced electronics that wouldn’t make the wheelchair 

complex and we employ an excessively efficient Neural 

Network trained on images of eyes pointing in different 

directions that would decide the direction in which the 

wheelchair should turn is developed.  

  III   BACKGROUND 

A. Arduino UNO: Arduino is an Italian open-source 

computer hardware and Software Company as well as a 

project and user community that is used to design and 

produce project kits intended at building of digital and 

interactive devices along with objects with the ability to 

sense and control the physical world. The Arduino can be 

installed along with the code and thus prove to be a very 

helpful device for robotics as well as for advanced sensor-

based projects the ease of use of Arduino makes it possible 

to deploy it in artificial intelligence projects as well. The 

typical Arduino board can be shown in the figure below 

which includes various mounted components such as IC 

and ports for external connections. All of these 

components get mounted on the Arduino. 

 

Fig 2.Ardiuno UNO 

B. Motor Driver: Sun Founder L293D is a monolithic 

integrated 4-channel driver with high current and high 

voltage. In simple terms we can say that this chip provides 

the ability to not only use power supplies (up to 16 volts) 

but also DC motors. If we talk in terms of size this means 

the freedom to use huge motors and an upper threshold of 

current to be 600mA per channel, the L293D chip is 

referred to as a H-Bridge variant. The H-Bridge can be 

thought of as a circuit which gives the ability of enabling 

voltage application across a load in either directions to get 

an output. An instance would be a motor 

C. DC Motor: generic water pumps running on electricity, 

like the ones employed in houses, always have a small DC 

motor. The DC motor gets placed in a closed case and gets 

connected to the impeller which powers it through a simple 
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gear drive. In the central region of the motor there is a rotor 

with coils around it. The coils are surrounded by magnets, 

creating a permanent magnetic field flowing through the 

rotor. When the motor gets turned on, electrical current 

flows through the coils, producing a magnetic field which 

repels the magnets around the rotor, causing the rotor to 

rotate 180 degrees. After the rotor starts spinning the 

direction of the electricity in the coils reverses, which 

results in pushing the rotor again and causes it to rotate for 

the remaining distance. By using a collection of pushes, 

the rotor maintains its spinning which drives the impeller 

and powers up the motor 

 

Fig 3. DC Motor 
 

D. Wi-Fi Module: The Wi-Fi module ESP8266 is a cost-

effective module which is used in interfacing with the 

microprocessors. It has a 96 KB of data RAM and in 

addition to that a 64KB of instruction RAM. The module 

allows the microprocessor to connect to internet. 

 

 
Fig 4. Wi-Fi Module 

IV WORKING 

The algorithm that we use for detecting the location of the 

eye pupil and consequently tracking it is based on image 

processing. We use multiple steps to find out the eye 

movement including face and eye detection, colour to grey 

conversion, canny edge detection, eye tracking and Hough 

circle tracking. 

Method we use has three working modes – first eye 

direction detection using Convolutional Neural Networks, 

Tensorflow and OpenCV; second is face direction 

detection using OpenCV deep neural network and third by 

manual operation. 

 

Mode 1: Eye detection 

The convolutional neural networks is trained on a dataset 

comprising of 4 folders named Eye forward, Eye closed, 

Eye left and Eye right each folder comprising of about 

3450 images and total of 14360 images. Image 

classification is done training a deep neural network in 

Tensorflow, we have four states of eye to be classified and 

we have 4 classes. To increase the accuracy of the model 

trained data augmentation is carried out which modifies 

blurring, shifting, changes contrast, brightness, hue, 

saturation and vignette. Images of different resolutions are 

also included. After training the model, the model weights 

are saved in .h5py format. Face and eyes of the person are 

detected using OpenCV and HAAR cascade classifier. The 

eye image matrix is then passed through the loaded model 

to predict the respective class and the value is sent to 

Arduino to control movement. 

 

Mode 2: Face detection 

Face is detected using OpenCV and dlib image processing 

library. Dlib detects face in many orientations. It can also 

detect facial landmarks with high level of precision. To 

make the detection process faster we detect only few 

landmarks on face which are extreme corners of eye, 

points on nose between the eye, the lower central point on 

jaw and the tip of nose. The distance is calculated between 

the points. According to the constraints applied on the 

difference obtained between the collinear point the 

direction the face is decided. The logged directions are sent 

to Arduino for processing and to take further actions. 

 

Mode 3: Manually using digital joystick 

The motors are controlled via inputs given by joystick. The 

joystick is similar to the 4 arrow keys on the standard 

keyboard. 

Motor control: 

Two motors are connected to the motor driver L293D for 

synchronization in movements and regulated rpm. When 

we need to turn right or left one of the motor is set HIGH 

while other set LOW, when we need to move forward both 

motors are set HIGH and to reverse motors are set to LOW 

and to wait and halt the current through motor is restricted. 

Ultrasonic sensor is used to find the distance between 

chassis and the obstacles. When minimum distance the 

make any further movement and to avoid collision is 

approached the chassis enter the wait state and changes 

direction respectively to proceed further. The ultrasonic 

sensor is rotated in 180 degree plane to detect obstacles 

forward. The rotate the ultrasonic sensor, the sensor is 

attached to servo motor. 
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Fig 5.1 Eye Forward 
 

 
 

Fig 5.2 Eye Closed 
 

 
Fig 5.3 Eye Left 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 V.      FLOWCHARTS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                           Fig 6: Modes of Operation 

 
                     Fig 7: Motor Operation 
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VI RESULT 

 

 
Fig 8. Hardware Assembly with motor and sensors 

 

 

 

 
Fig 9: Training and validation accuracy 

 

 
Fig 10: Facial landmarks 

 

 
 

Fig 11: Tracking Eyes 
 

 
Fig 12: Facial Tracking 

 
VII.  FUTURE SCOPE & CONCLUSIONS 

 

Locomotion for people with paralysis or ALS has long 

been a problem they face on a daily basis. Their inability 

to have control over both their limbs renders them unable 

to get around self-sufficiently even with a wheelchair. This 

is where the idea of Smart wheelchairs comes in, 

employing various cutting-edge technological features 

aimed at reducing their dependencies on other people. 

Smart wheelchairs offer a great look at human-robot 

interplay are provide high-quality insights into sensor 

research, especially device imaginative and prescient. 

Recent advancements in Machine Vision and Image 

processing has brought in a surge in approaches employing 

voice navigation, eye-tracking and face recognition. 

Although we see a widespread quantity of effort dedicated 

to study and manufacturing of smart wheelchairs, little 

focus and effort go in performance measurements. In 
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addition to that, there is a lack of procedures of rigorous 

calculations of errors and identifying scope of 

improvement that includes prolonged use in real-

international conditions. One of the reasons for this lack of 

evaluation metrics is the difficulty involved in conducting 

trials with the wheelchairs due to numerous reasons. In 

some cases, the users don’t display any sudden 

improvements in their ability to navigate (measurement 

carried out by taking care of velocity and number of 

accidents) this is carried out by testing in a closed course 

in laboratory conditions. Alternatively, people often aren’t 

experienced with independent mobility and need 

considerable training before qualifying for user trials. The 

primary hurdle in both long time research and interest in 

mass producing commercial smart wheelchairs is the costs 

involved on the hardware side. The consequent absence of 

long-time period studies is having no knowledge about the 

effects of long-term usage of a smart wheelchair. 
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Abstract: The electronic gadget which  is utilized to quantify 
the pulse is known as a Heartbeat Sensor for example speed of 
the heartbeat. Checking internal heat level, pulse, and 
circulatory strain are the fundamental things which we do to 
keep us sound. With headways in innovation and individuals 
being more cognizant about their wellbeing than any other 
time in recent memory, specialized progressions in the field of 
medication are inescapable. Individuals are exchanging 
towards wearable gadgets to monitor their wellbeing and 
wellness related information. This undertaking investigates 
the improvement of a pulse screen to monitor the client's pulse. 
The report shows the improvement of a pulse screen utilizing 
an Arduino Board and to show the pulse on a LCD screen. The 
pulse screen created utilizes the photoplethysmography (PPG) 
standard to figure the heart pulsates every moment. 
Photoplethysmography (PPG) is a non-intrusive strategy to 
estimate  the variety in the volume of blood in tissue utilizing a 
light source and locator. While the  pulsating heart is, it is 
siphoning blood all through the body, and that makes the 
volume of blood  inside the finger conduit to change as well. 
This vacillation of blood can be distinguished through an 
optical detecting system set around the fingertip. The  
enhanced sign  is sent to Arduino with the help of sequential 
port correspondence. With the assistance of handling 
programming pulse observing and tallying are performed. The 
sensor unit comprises of a photodiode and an infrared light-
transmitting diode (IR LED) . An infrared light is transmitted 
onto the fingertip through IR LED, a piece of which is reflected 
from the blood inside the finger supply routes. The photodiode 
faculties the bit of the light that is reflected. The power of 
reflected light relies on the blood volume inside the fingertip. 
Along these lines, each time the heart pulsates the measure of 
reflected infrared light changes, which can be identified by the 
photodiode. With a high addition speaker, this little change in 
the adequacy of the reflected light can be changed over into a 
heartbeat. 

Keywords: Arduino Uno, Heart Beat, Heart Rate Monitoring, 
Pulse Sensor, LCD Screen, Photoplethysmography (PPG) 

 
I. INTRODUCTION 

Due to the headway in Technology in the field of Medical 
Science, it has gotten a lot simpler to decide various 
parameters of a patient through electronic machine-like 
Heart rate, temperature and so on. One such electronic 
gadget is the Heart rate checking System. Right now will 
quantify various parameters of a patient and show them on  

LCD. Observing pulse is significant for competitors, patients 
as it is a key feature in deciding the state of the heart (just 
pulse). Electrocardiography utilizing  is the most exact 
approaches to gauge pulse while  there being numerous 
approaches. The most simple approach to screen the pulse is 
to utilize a Heartbeat Sensor. It  permits a moment approach 
to gauge the heartbeat and it also come in various shapes.  
Heartbeat Sensors are accessible in Wrist Watches (Smart 
Watches), Smart Phones, chest ties, and so forth. The 
heartbeat is estimated in pulsates every moment or bpm, 
which demonstrates the occasions the heart is contracting or 
extending in a moment. Pulse, internal heat level and 
circulatory strain observing are significant parameters of the 
human body. Specialists utilize different sorts of clinical 
mechanical assembly like a thermometer for checking fever 
or internal heat level, BP screen for circulatory strain 
estimation and pulse screen for pulse estimation. 
Photoplethysmography (PPG) is a minimal effort optical 
strategy that can identify volumetric changes in blood 
coursing through vessels from the skin surface. 
Photoplethysmography was created in the late 1800s where 
researchers watched ongoing bloodstream utilizing lights. It 
was in the late 1930s that the term 'photoplethysmography' 
was instituted by researchers. Photoplethysmography is a 
subsidiary of a plethysmography system, wherein a basic 
optical arrangement can help identify volume changes in 
fringe blood flow. John Allen depicts this system as a non-
obtrusive technique since it makes estimations at the skin 
surface. The innovation utilizes optoelectronic segments, for 
example, a red or close to an infrared light source, to 
enlighten skin and a photodetector to watch the varieties in 
light power inside the watched zone. Typically, a red or close 
to infrared wellspring of light is utilized to enlighten skin. 
This light at that point goes through tissues and is consumed 
by colours, bones, and blood. The PPG sensors optically 
watch changes in bloodstream volume by identifying 
changes in light force. With progression in innovation, PPG 
advancements presently centre around customer applications 
utilizing wearable gadgets. These wearable gadgets are 
typically associated with a fringe gadget to decipher the 
outcomes got. Today, those fringe gadgets have been 
supplanted by cell phones to convey information to 
purchasers in an easy to use way. Interfacing with cell 
phones is finished utilizing Bluetooth innovation. Bluetooth 
is a low force devouring remote correspondence innovation 
that empowers clients to associate, move, and get 
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information over the air between two good gadgets. Right 
now, we have fabricated an Arduino based heartbeat screen 
which includes the number of pulses in a moment. Here we 
have utilized a heartbeat sensor module that detects the 
heartbeat after putting a finger on the sensor. 

II. LITERATURE SURVEY 

Today, there are numerous individuals experiencing heart 
issues, and consequently there is a requirement for follow-
up regularly and at times intermittent. Since it's 
unreasonable to go to the medical clinic consistently, there 
are numerous applications were created to be utilized to 
follow a patient, however every application is not quite the 
same as the other regarding exactness. The public in general 
will profit by this pulse monitor framework as it gives a 
simple and versatile route for estimating the everyday pulse 
particularly for cardiovascular disease patients and other 
show screen that is commonly used in PC, televisions, cell 
phones and multifaceted computer. 

Contingent upon the precision we found that: - The patient 
should know the kinds of utilizations and how they are 
utilized. - The patient should know which applications give 
exact outcomes contrasted with different applications. - The 
doctors ought to encourage his patients to utilize the proper 
application as per the patient's condition. 

With emerging wireless techniques like Bluetooth and   
With rising wireless techniques like  wearable sensors are 
used in  monitoring the patient as the system utilizes  low 
power and versatility to measure the heart rate of a patient. 
The patients can be given the treatments in need to the 
malady they have contrasting with different patients. The 
favourable circumstances are the treatment which are given 
to the patient in need to the disease they have been 
diagnosed with  and under critical circumstances they will 
be hospitalized. 

However, such kinds of correspondence only work for 
limited distances and durations. A recent research took 
place to conclude the kinds of fundamental signs that a 
doctor usually estimates for their patients. Body 
temperature, pulse rate and detection of fall, body tissues 
mass-weighted normal temperature and skin temperature 
are the indispensable signs. Core temperature estimation of 
peripheral tissue is less intricate than the direct temperature 
estimation .Biomedical system can be used to check  
indispensable signs of the patient's well-being. There are 
two layers in the framework, utilized for get-together and 
handling biomedical signs. First is the gadget with several 
biosensors has to be placed on the body and second, a local 
base station which utilizes the raw information that is  
transmitted on demand by the mobile device is used for 
processing. There's an increase in smart wearable health 
monitoring frameworks  used for better quality in health 
services and minimal price, to guarantee earnest care and 
avoiding unneeded hospitalisation. Framework prevents the 
disease with savvy telemedicine platform. To estimate 
physiological parameters the system will be  approached to 

manage the examination of the patient's health. The system 
obtains the data from the sensors and transmits to the server. 
It mechanized and processes all the physiological 
parameters and shows it on the monitor. 

III. BLOCK DIAGRAM 

 

Fig 1.Block Diagram 

The block diagram shown above explains the flow of the 
processes that govern the functioning of the Heart Rate 
Monitoring System. The Pulse Sensor uses the principal of 
PPG to measure the heart rate. The pulse sensor sends the 
data and BSED on it the Arduino calculates the heart rate. 
This data is then sent to the LCD and the heart rate is 
displayed on the screen in the form of beats per 
minute(BPM). The heart beat is also shown on the mobile 
phone using the Bluetooth module. 

IV. BACKGROUND 
 

A. Arduino UNO 
 
Arduino UNO is a microcontroller board which is open 
sourced which depends on the Microchip ATmega328P 
microcontroller and is created by Arduino.cc. The board has 
sets of computerized and simple yield (Input/Output) sticks 
which could be interfaced to different extension sheets 
(shields) and different circuits. The board consists of 14 
computerized Input/Output pins (6 equipped for PWM 
yield), 6 simple I/O sticks, and it is programmable with the 
Arduino IDE (Integrated Development Environment), via a 
sort B USB link. It very well may be fuelled by a  USB link 
or by an outer 9 volt source, however it acknowledges 
voltages in the range of around 7.0 to 20.0 volts. It is 
additionally similar to the Arduino Leonardo and Nano. The 
configuration for equipment reference  is disseminated 
under a Creative Commons Attribution Share-Alike 2.5 
permit and is available on the Arduino website. For certain 
renditions of the equipment are likewise accessible with the 
design and creation documents.  
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Fig 2.Arduino Uno 

B. LCD Display 

A  liquid crystal display presentation or LCD gets its 
definition from its name itself. It is made up of two 
combinations of matter, solid and fluid. LCD utilizes a 
liquid crystal to deliver a visible picture. A fluid crystal 
presentation games. LCD advances permit more slender 
presentations as compared to the cathode beam tube (CRT) 
creations. The LCD is made of some layers which 
incorporate two enraptured board channels and cathodes. 
LCD innovation is use when showing pictures in a scratch 
pad or any other electronic gadgets like small scale personal 
computers. Light is predicted from a focus point on a layer 
of the liquid crystal. The grayscale picture of the crystal 
mixed with the hued light (framed as electric flow moves 
through the gem) shapes the hued picture. This picture is 
then shown below. 

 
Fig 3. LCD Display 

C. Pulse Sensor 

Heartbeat sensor gives a basic method to consider the 
capacity of the heart which can be estimated depending on 
the rule of psycho-physiological sign utilized as an upgrade 
for the computer-generated experience framework. The 
measure of the blood in the finger changes regarding time. 
The Sensor is Based IR shaped in silicon, so Once the 
Finger is embedded Heart Beat won't miss. To compute the 
pulse depends on the bloodstream to the fingertip, a pulse 
sensor is collected with the assistance of OP-AMP for 
observing the heartbeat beats. 

 

Fig 4.Pulse Sensor 

D. Push Button 

A simple kind of switch is known as Push Button. Actions 
in a machine or any type of process are controlled by a push 
button .The buttons are made of  plastic or metal majorly. 
The design  of the push button is made so that it's equipped 
for easy use, or they sometimes they're just made to be flat, 
depending on the design chosen by an individual. In general, 
the push button will be  open or closed . 

                      

Fig 5.Push Button 

E. Bluetooth HC-05 

An easy to use Bluetooth SPP (Serial Port Protocol) module 
is HC‐05 module, designed for (TWSCS) transparent 
wireless serial connection setup. This Bluetooth Module is 
used in a Master or Slave configuration, making it a good 
solution for communication without wires i.e. wireless 
communication. This Bluetooth module consists of a serial 
port and is a completely qualified Bluetooth V2.0+EDR 
(Enhanced Data Rate) 3Mbps Modulation with complete 
2.4GHz radio transceiver and baseband. It has a  CSR Blue 
core 04‐External single chip Bluetooth system with CMOS 
technology and with AFH (Adaptive Frequency Hopping 
Feature). 

 
Fig 6. HC-05 Bluetooth Module 

V. WORKING 

 The sensor comprises an infrared producer and 
indicator mounted next to each other and squeezed 
intently against the skin. When the heart siphons at that 
point, there is a strong rise in the circulatory strain, thus 
does the measure of infrared light from the producer that 
gets reflected back to the finder .To identify the beat of 
the finger and at the point where heartbeat is 
distinguished, red drove flashes a  module is used with 
an IR drove (IR-infrared) and a photograph transistor. 
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There will be driven on the light side of the finger 
whereas the photograph transistor will be driven on the 
opposite side of the finger. To get the motion transmitted 
a photograph transistor is utilized. The obstruction of the 
photograph resistor will change in accordance with the 
change in  the beats. 

 

Fig 7.Circuit Implementation 

VI. FUTURE SCOPE 

This device can monitor health parameters like 
ECG,EEG etc. This same system (TELEMEDICINE) 
can perform functions like continuous functioning and 
future diagnosis  . Moreover this single system can 
perform diagnosis of single patient at different places 
irrespective of the environment and giving accurate 
results.   

VII. RESULT 

 
Fig 8.1 Heart Rate Monitor Set Up 

 

 
Fig 8.2 Heart Rate Displayed on LCD 

 

 
Fig 9. Heart Rate displayed on Mobile Phone 

 

VIII. CONCLUSIONS 

Biomedical designing (BME) is the utilization of 
engineering standards and strategies to the clinical field. 
Biomedical engineering gives a new dimension of 
innovation to medical researches . It joins the plan and 
critical thinking abilities of designing with clinical and 
natural sciences to improve patient's social insurance and 
the personal satisfaction of people. A clinical gadget is 
expected for use in the conclusion of illness, or in the fix, 
treatment, or anticipation of maladies. In this manner in 
Implementation of Wireless Systems for Patient Monitoring 
System, the heart beat is effectively detected. A LCD show 
displays the parameters accurately. This undertaking will in 
the long run decrease labour and difficulties in detection 
anomality’s .This field requires more research and efforts to 
develop. It might begin to give us more efficient results in 
not so distant future. 
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Abstract—Concern for the many consumer needs and 
demand for agricultural products has stimulated awareness 
among farmers that increases their products on the market by 
implementing advanced technologies in this sector. The 
important products that can affect farmers who control the 
use of natural sources and the natural environment that 
controls agriculture with various aspects. Therefore, this 

problem raises farmers' interest in implementing agricultural 
conditions that send alert notification messages to farmers 
using GSM and SMS technology and Wi-Fi compatibility. The 
proposed system is aimed at being reliable and 
economical.Advances in wireless communication technologies 
have led to the emergence of numerous engineering projects to 
meet human needs. As we all know, agriculture plays a 
significant role in developing countries such as India and the 

implementation of mobile communication to facilitate farmers 
is the basic idea of   our project. 

Keywords—Arduino, Soil moisture sensor, DHT 11 
(Temperature and Humidity sensor), pH Sensor, GSM Module. 

I. INTRODUCTION 

Agriculture is the backbone of the Indian economy, as 60-
70% of the economy depends on it. In the present world, 
with the rapid growth of the world population, agriculture 
is still a necessity for the human race. Agriculture requires 
proper irrigation and specific weather conditions and with 
each year we have a higher water use than rain with varying 
weather conditions, it becomes essential for producers to 
look for ways to conserve water, minimize the energy, costs 
and work and at the same time achieve maximum 
performance. But in the current era, farmers have used the 
irrigation technique through manual control in which they 
irrigate the land at regular intervals. This process 
sometimes consumes more water or sometimes the water is 
delayed because the crops dry out. Farmers also need to 
depend on weather conditions for cultivation. The 
greenhouse environmental control system constitutes a vital 
part of the agricultural and horticultural sections of our 
country, since they are often used to grow plants in 
simulated climate conditions to obtain an optimal product. 
So, taking all these points into account, let's take the 
"SMART AGRICULTURE" project. The major objectives 
are 
The main objectives are 

A. The system supports the decision to manage water 
and fertilizers, which determines the control times for 
the process and supervision of the entire system 
through the GSM module. 

B. The system constantly monitors the water and 
fertilizer level in the tank and provides the precise 
amount of water and fertilizers needed for the plant or 
tree (harvest). 

C.  The system checks the temperature, pH value and 
soil moisture. 

D. Low cost and effectiveness with low energy 
consumption using sensors for monitoring and 
remote-control devices that are controlled by SMS via 
a GSM via an Android mobile device. 

II. LITERATURE SURVEY 

In the document "Intelligent agriculture based on IoT", by 
Nikesh Gondchawar1, Prof. Dr. S. S. Kawitkar2 published 
in the International Journal of Advanced Research in 
Computer and Communication Engineering, we observe an 
intelligent agriculture based on IoT composed of 4 sections; 
three nodes (1, 2, 3), personal computer/mobile application 
to control the system. In this current module, the nodes are 
integrated with various devices and sensors and are 
internally connected to a central server through wireless 
communication systems. The server can send and receive 
information from the end user via Internet service. We have 
two ways of operating the setup; automatic and manual 
mode. In automatic mode, the setup gets to make its own 
decision and can control any other devices that are 
installed, while in manual, the user gets the permission to 
control the system operations by using the Android 
application or personal computer’s commands. 
Node 1, a GPS-based mobile robot that can be controlled 
remotely using a computer and be able to be programmed 
to navigate randomly in the field boundary with the help of 
the coordinates provided by the GPS system. An additional 
remote-control robot has several devices and sensors such 
as sirens camera, cutter, obstacle sensor, sprayer and, if 
used, it will act such as; Surveillance, scarecrows and 
animals, weeding and spraying. 
Nodo2, it's the shop. It consists of a motion detector, a light 
sensor, a humidity sensor, a temperature sensor, a room 
heater, a cooling fan completely connected to the AVR 
microcontroller. The motion detector will scan and detect 
any movement in the room when the mode - security is 
activated and when it detects movement, it will send the 
warning signal to the user via Raspberry pi and, therefore, 
provide theft detection. The temperature sensor and the 
humidity sensor detect the temperature and humidity 

97



•Smart Agriculture  

•Proceedings for DJ STRIKE 2019-20                                                                                                     ISBN: 978-93-5391-770-8    

respectively and if the value exceeds the threshold, the 
space heating or the cooling fan will automatically turn on / 
off, ensuring that the temperature and humidity are 
maintained. Node 2 also controls the water pump based on 
the soil moisture value sent by 3rd node. 
Node 3 is an intelligent irrigation entity with attributes like, 
intelligent simulation of the water pump based on present 
field data, that is to automatically turn ON/OFF the pump 
after reaching the required soil moisture level in automatic 
mode, remotely turning on / off the water pump through a 
cellular device or desktop in manual mode and monitoring 
of the soil moisture value. The humidity sensor sends data 
through the HT12E encoder and an RF transmitter. The 
transmitted data is received by node 2 and dealt by a 
controller to check the working of the water pump. 
Now we look at some of the substitute hardware and 
software modules they have used to our project. 
A. Atmega 16/32 AVR microcontroller: the micro-
controller used is the (low) power 8-bit AVR® 
microcontroller, which has 8K bytes of programmable flash 
memory in the system, programmable USART series, 10-
channel 8-channel ADC, 23 I lines / O programmable 
B. ZigBee module: ZigBee obtains the wireless 
communication between the nodes 1and 2. The Zigbee 
provides a range of approximately 50 meter and has the 
option of being increased by (high) power system or by 
laying a network of multiple systems. It works at a 
frequency of 2.4 Gigahertz. The use of energy is low and is 
less costly than any alternate wireless systems such as 
Bluetooth and Wi-Fi. It is generally used to setup local 
wireless networks. 
C. LM35 Temperature sensor: A precision IC temperature 
sensor. The LM35 output voltage is directly related to the 
Celsius / Centigrade temperature. There is no need of any 
external calibration / trimming to get a precise range of 
temperature. It is a cost-effective sensor. It is equipped with 
a low output impedance and the output is of linear nature. 
LM35 can be operated between temperatures -55˚ and + 
150˚C. With increasing temperature, the sensor output 
voltage increases linearly and the voltage value is given to 
the microcontroller, which is multiplied by the conversion 
factor to give the actual temperature value. 
D. Raspberry Pi: It is a mini computer which performs 
miniature operations on computers or networks. It is one of 
the most vital elements in the area of the IoT. Pi gives us 
Internet access and, therefore, the automation system can 
be connected with a remote position control device. This 
device has been developed through several updates. The Pi 
2 - B is setup here which is a 900 MHz 4 core ARM 
Cortex-A53 CPU and 1 GB Random Access Memory. It 
comes with various attributes like forty GPIO pins, HDMI 
(full) port, Ethernet port, 4 USB ports, an audio jack of 
3.5mm, (video camera interface) CSI, (screen interface) 
DSI and Micro SD card slot.  
Software used:  
A. AVR Studio version 4: It is used to write, compile and 
debug the saved program codes c that must be registered on 
the microcontroller to perform the required operations. This 

application already provides a .hex file that is comfortably 
registered on the microcontroller. 
B. Proteus 8 simulator: It is one of the best and the most 
used simulation application for various microcontroller 
circuit projects. It is equipped with all the various versions 
and designs of most of the microcontrollers and electronic 
components, therefore, a universally utilized simulator. 

III. WORKING PRINCIPLE 

GSM-BASED SMART AGRICULTURE is a simpler, 
more multipurpose and cheaper design to control the on / 
off mechanism of an electric motor for field irrigation and 
to control various parameters such as temperature, pH 
value, etc. via the Short Message Service (SMS). This tends 
to use the availability of the GSM network, mobile phones 
and electronic circuits to create an automated system 
programmed to function as a thinking device to achieve this 
purpose. In addition to the self-control of the various 
humidity parameters, this system will provide the user with 
an auxiliary control to allow him to irrigate and control 
other parameters in the field greenhouse from a remote 
position. Users will be able to use SMS to directly monitor 
the condition of their agricultural land, plan crop water and 
fertilizer needs, automatically control irrigation and 
fertilization and establish control operating conditions 
based on the water needs of Crops This will help minimize 
excessive irrigation and the cost of agricultural production. 
In addition to all this, this system is integrated with a 16x2 
LCD screen that shows the soil moisture value, current, 
temperature, humidity and soil fertility level and shows the 
status of the pump and ventilation systems, both ON and 
OFF. This LCD screen can be installed in the user 
convenience area. 

IV. BLOCK DIAGRAM 

 

 
 

Fig.1Block diagram 
 

98



•Smart Agriculture  

•Proceedings for DJ STRIKE 2019-20                                                                                                     ISBN: 978-93-5391-770-8    

V. PROJECT MODULES/ COMPONENTS  

The project can be better described by dividing it into two 
categories, namely. 

A.  Hardware 

B.  Software 

A. HARDWARE: 
 

1. ARDUINO UNO 

Arduino Uno is a controller unit, based on ATmega328P. It 
is fitted with fourteen optical I / O pins, six analog inputs, a 
16 Mega Hertz quartz crystal, a USB interface, a power 
connector, an ICSP header and a RESET key. Contains 
everything you need to help the microcontroller; just attach 
it with a USB cable to a device, or switch it on with an AC-
DC adapter or battery to start Features of the Arduino 
UNO: 

• It has an operating voltage of 5 Volts 

• It can have an input voltage between 7-12 Volts 

• It has a limiting range of input voltage: 6-20 Volts 

• It is provided with digital I/O Pins =14 (6 = Pulse 
Width Modulation o/p) 

• It can have a DC Current for each I/O Pin as 40 mA 

• The DC Current for 3.3 Voltage Pin is 50 mA 

• It is equipped with a flash Memory of 32 KB of which 
a half KB is acquired by the bootloader. 

 

 
Fig 2: - ARDUINO UNO 

• SRAM: 2 KB (ATmega328) 

• EEPROM: 1 KB (ATmega328) 

Sensors Used:  

1. Soil moisture Sensor 

              The soil moisture sensor consists of two probes used to 
measure the water content. The two probes allow the 
current to pass through the ground and thus obtain the 
resistance value to measure the humidity value. 

                        
                         Fig 3: - Soil Moisture Sensor 

 
If water is plentiful, the soil contributes to more energy, 
meaning the resistance is lower. The moisture level is 
therefore going to be higher. When the water comes lower, 
the soil consumes less energy, indicating that the 
resistance rises. Dry soil leads poorly. The moisture level 
will therefore be lower. 

This sensor mainly uses the capacity to measure the water 
content of the soil (dielectric permittivity). The operation 
of this sensor can be performed by inserting this sensor in 
the ground and the status of the water content in the soil 
can be reported as a percentage. 

When the soil is dry, the soil moisture value is greater than 
or equal to 650, when the soil is wet, the value is less than 
650. 

The designed circuit uses a 5 V power supply, a fixed 1kΩ 
resistor, a 10Ω resistor, two copper wires as sensor probes, 
BC548 transistor. Provides a voltage output corresponding 
to the earth conductivity. The conductivity of the soil 
depends on the quantity of moisture in it. It is 
proportionate to the water in the soil water. The output 
voltage is conducted on the transmitter connected to a 
10kohm resistor. The two copper wires act as sensor 
probes. They are immersed in the soil of the sample whose 
amount of moisture is being tested. 

Soil is examined in three conditions: 

1. Dry conditions: The specimens are placed at normal 
room temperature on the ground and placed at 
considerable soil depth. Because there is no conduction 
path between the two copper wires, the sensor circuit is 
fully open. 
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2. Optimal conditions: once water is plunged into the 
ground;it is absorbed through successive layers by 
capillary force and stretched through the soil layers. This 
water raises the soil's Moisture content. This leads to an 
increase in their conductivity which forms a conductive 
path between the two sensor probes leading to a nearby 
path for the current that flows through the sensor probes 
from the supply to the transistor. 

3. Excess water conditions: When the water content 
reaches the optimum level, the soil's conductivity 
increases significantly and a safe conducting route 
between the 2 sensor cables is formed and the sensor 
voltage does not exceed a certain limit. 

Principle: 

The soil moisture sensor uses the capacity to measure the 
dielectric permittivity of the surrounding environment. In 
soil, dielectric permittivity is a function of the water 
content. The sensor creates a voltage proportional to the 
dielectric permittivity and, therefore, to the water content of 
the soil. 

 

Fig 4: - Soil Moisture Sensor Working 

The sensor calculates the average of the water content over 
the parameter of the sensor. There is an area of effect of 2 
cm with aspect to the flat surface of the sensor, but very 
less sensitivity to the edges. The previous figure shows the 
electromagnetic field lines along a cross section of the 
sensor, which illustrates the area of effect of 2 cm. 

Specifications: 

• It provides a range of 0 – 45 percent of volumetric 
water content in soil. It can go to a 100% with a 
different calibration. 

• It has an accuracy of ±4% 

• It has a thirteen-bit resolution (Sensor DAQ) 0.05% 

• Twelve-bit resolution (LabPro, LabQuest, Go! Link, or 
Easy Lin k) 0.1% 

• Ten-bit resolution (CBL 2) 0.4% 

• Power 3 mA at 5 Volts DC 

• A range of operating temperature of –40 to +60oC with 
dimensions of 8.9 × 1.8 × 0.7 cm (active sensor length 
5 cm) 

Moisture requirements for different crops: 
In general, it is recommended to keep the soil moisture in 
the upper 60 cm of the soil not less than 70% of the field 
capacity. 
For rain irrigation, the optimal soil moisture range is 
usually from the field capacity (soil moisture available 
100%) to 50% of the soil moisture available, while for drip 
irrigation the optimal range It is from the field capacity to 
90% of the soil moisture available in the irrigation area. 
Below are the humidity requirements for different crops: 

Onion-55%, Rice-80%, Sugar cane-95% 

2. Temperature and humidity sensor (DHT11) 

 

Fig 5: - DHT11 Sensor 

DHT11, low-cost digital sensor for detecting temperature 
and humidity. This sensor can be easily connected to any 
microcontroller such as Arduino, Raspberry Pi, etc. to 
measure humidity and temperature instantly. The DHT11 
humidity and temperature sensor is available as a sensor 
and as a module. The difference between this sensor and 
the module is the pull-up resistor and a power LED. 
DHT11 is a relative humidity sensor. To measure the 
surrounding air, this sensor uses a thermistor and a 
capacitive humidity sensor. 

Operating principle of the DHT11 sensor: 

The DHT11 sensor contains a humidity sensor element and 
a thermistor to detect the temperature. The moisture that 
senses capacitor has two electrodes with a substrate that 
retains moisture as a dielectric between them. The change 
in the capacity happens when there is a change in the 
humidity levels. The IC measurement processes these 
modified resistance values and modifies them digitally. 

This sensor uses a negative temperature coefficient 
thermistor to measure the temperature which causes its 
resistance value to decrease as the temperature increases. 
This sensor is usually made of ceramic polymers or 
semiconductors to get a higher resistance value even for the 
smallest change in temperature.  
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DHT11's temperature range is between 0 and 50 degrees 
Celsius, with 2 degrees precision. This sensor's humidity 
range is between 20 and 80 per cent with 5 per cent 
accuracy. The sensor's sampling rate is 1Hz. Take every 
second of a reading. DHT11 is small in size, with a 3 to 5-
volt operating voltage. During the calculation the average 
current used is 2.5 mA.  

Applications: To measure temperature and humidity in - 

• Heating systems. 
• Ventilation systems. 
• Air systems. 
• To predict weather conditions. 

As a safety application in: - 

• Homes 
• Offices 
• Cars 
• Museums 
• Greenhouses 
• Industries 

 
3.  pH sensor 

 
Fig 6: - pH Sensor 

Principle: 

pH is a H2 ion scale in a solution and illustrates that 
somehow the behavior of the hydrogen ion (-log10 aH+) is 
(aH+). The pH range 0-14 is a sum of 10,000,000,000 (1x 
1014), i.e. the hydrogen ion concentration is pH (1x 1014), 
which is more than pH (1x 507*2) = 14. This means that 
the pH for hydroxyl ion is 14 times higher (1x 1014) than 
pH= 0. 

 

                Fig 7: -Internal Structure of pH Sensor 

Unless there are equal numbers with hydrogen and 
hydroxylic ions, pH is 7. Acids are labeled pH amounts 
from 0 to 7 and bases from 7 to 14. The improvement in a 
single entity pH (e.g. pH 6 to pH 7) is a change in the factor 
10 of the hydrogen ion concentration. 

By producing electrical potential in the glass / liquid 
interface, a pH electrode's glass membrane reacts to the 
behavior of the hydrogen ion. This potential varies with 
both the pH of the measured solution at a constant 
temperature. The pH unit is alluded to it as the electrode 
pitch. 

Specification 

 

Fig 7: - pH Table 

pH Range 
5.0-5.5 5.5-6.5 6.5-7.0 

Blueberries Barley Some Clovers 
Irish Potatoes Corn Alfalfa 
Sweet Potatoes Cotton Sugar Beets 

 Peanuts  
 Rice  
 Soya beans  
 Wheat  

             Fig 8: - pH Range for different crops 

4. GSM MODULE 

Introduction: 

The TTL modem is a SIM9004-band GSM / GPRS, 
running at frequencies of 850 MHZ, 900 MHZ, 1800 MHZ 
and 1900 MHZ. It is tiny to use as a GSM modem and 
comfortable. The modem is aligned with the 3V DC 
system. At the AT commands (caution), a rate between 
9600-115200 bps can be set. The modem comes with a 
3v3/5VDC interface cable, allowing the user to directly 
communicate with the 5 V Microcontrollers (PIC, AVR, 
8051 etc.) AND the 3V3 (ARM, ARM Cortex XX, etc.) 
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This GSM / GPRS TTL modem has an internal TCP / IP 
stack that allowing users to connect to the Internet via the 
GPRS feature. It is suitable for the application of the 
transfer of SMS and DATA in the interface from mobile to 
mobile. The modem can be connected to a microcontroller 
using the Universal Synchronous Asynchronous Receiver 
and the modem comes with a 3v3/5VDC interface cable, 
allowing the user to directly communicate with the 5 V 
Microcontrollers (PIC, AVR, 8051 etc.) AND the 3V3 
(ARM, ARM Cortex XX, etc.) Transmitter (USART) 
function (serial communication). 

Features:  

•  RS232 to TTL logic converter or vice versa 
(MAX232). 

•  Configurable transmission speed. 

•  Support for the Subscriber Identity Module (SIM) 
card. 

• Integrated network status LED. 

• Powerful integrated TCP / IP (Transfer Control 
Protocol / Internet Protocol) stack for data transfer via 
GPRS (General Packet Radio Service). 

• Audio interface connectors (audio input and output). 
•  Most status and control pins are available 
• Normal operating temperature: from -20 ° C to +55 ° C 
•    Input voltage: 5 V to 12 V DC 
• Connector LDB9 connector (serial port) provided for a 

simple interface. 
 

      Hardware Description  

 
Fig 9: - GSM Module 

SIMCOM SIM900AGSM Module:This is the actual GSM 
SIM900 module, which SIMCom manufactures. SIM900 is 

a four-band GSM / GPRS system optimized for the global 
market, operating at frequencies GSM 850 MHz, EGSM 
900 MHz, DCS 1800 MHz, and PCS 1900 Mega Hertz. 
The SIM900 features 10/class 8 (essential) GPRS multislot 
and accepts various CS (1, 2, 3, 4) GPRS coding structures. 
With a 24 mm x 24 mm x 3 mm design, the SIM900 meets 
almost all consumer space requirements, such as M2 M, 
laptops, PDAs and other mobile devices and GSM power 
switch: 

The switch "Allow / Oust" is a push-on type of DPDT that 
only allows the power generated via the Dc / Ac socket, 
shown by the "Power LED." GSM on Switch is a type of 
DPST Push on the control-button used for the creation of 
the "On" GSM module labeled with "On / Off LEDs" from 
which the module begins with the LED lit Network 
warning network. Card Slot: SIM (Subscriber Identity 
Module): 

 

Fig 10: - SIM Card Adaptor 

A constructed-in slot with SIM cards allows a user to 
mount a SIM card (GSM only) from any service provider. 
This manual includes the method of installing and securing 
the SIM card in the correct slot. The user must ensure that 
power is turned off when installing and removing the SIM 
card from the SIM card slot that it is easy to reset using the 
SIM for this module when switched on. Indicator LED: 

 

Fig 11: - Network LED 

The status is shown in the indicator LEDs: there are three 
LEDs that indicate the status on / off of the Node, the state 
of the network and the status off / on. The control LED 
remains active until this card has been disabled via the push 
and off function. If the inserted SIM card is accurately 
connected to the provider with a weak signal strength, the 
network status LED is shown. The LED on / off panel 
displays the GSM machine on / off state. 
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RXD, TXD and GND pins (JP2): 

 

Fig 12: - Rx & Tx in GSM Module 

These pins connect devices to the GSM module through 
USART communication (universal synchronous receivers 
and senders). Those are also used to attach devices. Devices 
can be such as desktop computers or tablets, etc. RXD 
(Receive Data) has to be attached to another device's TXD 
(Data Transmission) and GND (Earth) must be connected 
to another device's GND pin to provide both systems with 
such a common base to use. 

5.  16x2 LCD. 

 

Fig 13: - 16x2 LCD 

LCD modules are very commonly used in most integrated 
projects, due to their cheap price, availability and ease of 
programming. Most of us would have found these screens 
in our daily lives, both in PCO and in calculators. 

The LCD is named 16 x 2 because of 16 number of 
columns and 2 rows. There are various other combinations 
available, such as 8 x 1, 8 x 2, 10 x 2, 16 x 1, etc., but the 
most commonly utilized is the 16 x 2 LCD screen. 
Therefore, it will have 16 x 2 = 32 characters and each 
character will consist of 5 x 8-pixel dots. 

The screen control process involves entering the data that 
forms the image of what you want to display in the data 
sets, then entering the instructions in the instruction set. 
The liquid crystal library simplifies this, so you don't need 
to know the low-level instructions. 

Pin Diagram: 

 

Fig 14: - Pin diagram of 16x2 LCD 

A register must pick the pin (RS) for the memory of the 
LCD. You may pick the data log, which shows what is on 
the screen or an order log where the LCD display is 
searching for the next move. 
Chooses a read-or write-mode pin (R or W). 
A pin (E) activation to enable records to be registered. 
Eight pins (D0-D7). 8 holes. The states (higher or lower) of 
these pins are the parts you type in a register while writing 
or read. 
An additional potentiometer can be connected to pin 
number 3 to vary the intensity of the screen. For our 
system, we replaced it with a 1.2k ohm resistor to get the 
required intensity.  
 
 

B. SOFTWARE: 
1. ARDUINO SOFTWARE (IDE): 

You may use Arduino Uno (Arduino Program (IDE)) to 
program it. ATmega3328 is configured by boot loading the 
Atmega / Genuine One board. In the Tools > Board list, 
pick the boot loader to allow the ATmega328 on the 
Arduino Uno to load new code without using external 
hardware programmers, interacting with the initial Arduino 
Uno STK500 Protocol (reference, header file C).  

VI. FUTURE SCOPE 

A. With small modifications, this project can be used in 
mechanical companies to measure various operating 
parameters of machines such as temperature and light. 

B. Action The temperature monitoring and control action 
can be used at home or in different rooms, such as 
conference room, seminar room to control the room 
temperature. 

C. Incorporate the video capture and send it to the user as 
MMS to know the total cropping condition. 

D. To connect to the nearest weather station to find out 
about upcoming climate changes. 

E. We are able to measure multiple parameters such as 
humidity, light, CO2, water level, pressure, etc. and at 
the same time check them all. 

F. A voice alarm can be used instead of the normal bell. 
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G. We can measure more parameters like Humidity, 
Light, CO2, Water level, Pressure etc. and at the same 
time control them all. 

H. By using large systems in different areas, we can easily 
reduce the greenhouse effect. 

I. A multi-controller system can be developed that allows 
a master controller together with its slave controllers to 
automate multiple greenhouses simultaneously. 

J. Using cloud computing we can get all the harvest data 
on our smartphone. 

K. Using the pest detection sensor, we can detect the 
presence of pests on a farm. 

VII. CONCLUSION 

A gradual approach in the design of the Arduino-based 
system for the control and measurement of the important 
attributes for plant growth, i.e. temperature, pH value and 
soil moisture content, has proved a very reliable and 
precision filled performance of this system. This reduces 
the time required for the manual watering of the 
plants/field.This reduces the number of farmers/laborers 
that work on a traditional agriculture method. 
Sensors like the temperature sensor, the pH sensor and the 
soil moisture measuring device are utilized here to 
manipulate and keep monitor on the temperature and 
irrigation of water and fertilizers in the 
greenhouse/gardening/ live agriculture field. 
By reducing energy usage, maintenance and complexity, at 
a reduced cost and at the same time offering a robust and 
reliable way of preserving the environment, the device 
successfully overcome many shortcomings of existing 
systems. 
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Abstract: People who are visually impaired often have a 

difficult time self-navigating outside well-known 

environments. In fact, physical movement is one of the biggest 

challenges for blind people, explains World Access for the 

Blind. Simply walking down a crowded street or travelling 

poses great difficulty for a blind person. Walking on a 

staircase is one of the most difficult task for a visually 

impaired person. Hence this project here presents a solution to 

the above mentioned problem by using “Smart Shoes For 

Visually Disabled People”.  The basic idea of our project is 

ultrasonic detection one of the widely used technology is 

ultrasound. Sound waves with frequency higher than the 

upper audible limit of human being are called as Ultrasound.. 

Ultrasound is no different from audible sound in its physical 

properties except in that humans cannot hear it. The limit may 

vary from person to person with the average ranging from 20 

Hz to several Ghz. As the field of ultrasonic is ever expanding , 

we have used it for obstacle detection. The project has two 

ultrasonic per shoe. The first Ultrasonic Is used to detect 

obstacles in front of the user whereas the second ultrasonic 

measures depth to help the user navigate properly.  

 

Keywords: Arduino, ultrasonic sensors, buzzers, battery, GSM 
module.  

I. INTRODUCTION 

This project is divided into two parts : 

1. Obstacle detection using ultrasonic. 

2. Transmiting SMS through GSM module. 

A.Obstacle detection using ultrasonic: 

The ultrasonic sensor transmits sound waves and receives 
sound reflected from an object. When ultrasonic waves are 
incident on an object, diffused reflection of the energy takes 
place over a wide solid angle which might be as high as 180 
degrees. Thus some fraction of the incident energy is 
reflected back to the transducer in the form of echoes. If the 
object is very close to the sensor, the sound waves returns 
quickly, but if the object is far away from the sensor, the 
sound waves takes longer to return. But if objects are too 
far away from the sensor, the signal takes so long to come 

back (or is very weak when it comes back) that the receiver 
cannot detect it.Thus we can use ultrasonic for obstacle 
detection. 

B.Transmitting to SMS to GSM module: 

A GSM Module is basically a GSM Modem (like SIM 
800L) connected to a PCB with different types of output 
taken from the board – say TTL Output (for Arduino, 8051 
and other microcontrollers). The board will also have pins 
or provisions to attach mic and speaker, to take out +5V or 
other values of power and ground connections. These type 
of provisions vary with different modules. The SIM800L 
module supports quad-band GSM/GPRS network, 
available for GPRS and SMS message data remote 
transmission. The SIM800L communicates with 
microcontroller via UART port, supports command 
including 3GPP TS 27.007, 27.005 and SIMCOM 
enhanced AT Commands. It also has built-in level 
translation, so it can work with microcontroller of higher 
voltage than 2.8V default. Besides, the board also supports 
A-GPS technique which is called mobile positioning and 
gets position by mobile network. This features make it can 
also be a tracker module. Therefore we are using this 
module to transmit the “HELP” message to the registered 
number. 

II. LITERATURE SURVEY 

1. Out of all the senses eyesight is the most important 
requirement for most navigational tasks, so the blind 
people do not get sufficient facts about the surroundings. 
Object Detection System for visually impaired people 
shows that different kinds of diseases caused by blindness 
has been reduced, but there are lots of individuals who are 
running the risk of macular degeneration. In this paper we 
propose a system, named Smart Vision, which provides the 
ability to move around in an unknown environment for the 
blind people, which is mainly based on the development of 
the computer vision module of the Smart Vision system. 
Hence it will be a user friendly interface[1] 
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2. A multi-sensory system (comprising stereo vision, 
acoustic range finding and movement sensors), a mapper, a 
warning system and a tactile human-machine interface are 
the important parts of the tool which is described in our 
paper. This tool will be a wearable navigation assistance for 
the blind people. [2] 

3. The aim of our paper is to understand the science and 
application involved for producing different kinds of tool 
for helping the visually impaired people. The literature 
behind this was thoroughly reviewed and analyzed. 
Ultrasonic smart stick makes the conventional walking 
stick more wise and helpful for blind people. But then they 
need to be modified as the technology gets improved. We 
have made use of microcontroller which calculates the 
simulation results for ultrasonic sensors, water sensor and 
Bluetooth model. Hence the work related to this project is 
done with wide research and we have selected important 
aspects from each tool. It will also be helpful for selecting 
the designing approach. [3] 

4. Energy Harvesting for Smart Shoes Consumer reliance 
on wearable electronic devices has shown a significant 
growth in the past decade. As wearable electronic devices 
are in production, there will be demand for more power 
delivery to distributed points around the (IJARCCE ISSN 
(Online) 2278-1021 ISSN (Print) 2319 5940 International 
Journal of Advanced Research in Computer and 
Communication Engineering ISO 3297:2007 Certified Vol. 
6, Issue 11, November 2017 Copyright to IJARCCE DOI 
10.17148/IJARCCE.2017.61138  245) human body. There 
are problems regarding distribution of power as more and 
more appliances are coming into picture. Hence it is 
necessary for us to save power by either using small 
batteries that required to placed everywhere or run through 
our clothing to supply appliances from a central power 
house. In order to eliminate  the power wiring problem a 
new idea has been created which focuses at the devices 
themselves by collecting waste energy from human 
activities. Walking is an essential source of energy 
harvesting. According to estimations around 60 -70 watts of 
power are available in the heel movement of an average (68 
kg) person walking at a fast rate. But only a small fraction 
of this energy is useful in an electronic device. This 
problem is tackled by using the energy from the weight 
transfer during a step to perform useful work. So this paper 
is focused on the development of an “easy to use” and 
“cheap general purpose” device for the storage and 
management of the harvested energy with particular 
applications on shoes.  [4] 

5. Conventional electrochemical batteries, cannot be used 
in excess because of their limited energy storage capacity,  
health risks and they pose a threat to environment. Because 
of this the development of wearable energy harvesters is 
encouraged, which harvest the mechanical energy lost in 
human motion to provide unlimited and clean energy. A 

Shoe-Embedded Piezoelectric Energy Harvester for 
wearable sensors are getting smaller in size and are widely 
used because of an increasing need for independent and 
compact  power supplies. Piezoelectric energy harvesters 
and nano-triboelectric generators can convert mechanical 
energy into electric energy without any internal 
transmission. The mechanical energy can even power a 
computer which is lost in shoes, serving as an attractive 
energy source . Two harvester prototypes are made and 
tested. The first one is made up of a multilayer 
polyvinylidene fluoride (PVDF) film and a structure of 
engineering plastics, which is placed under the heel. The 
second one is designed as an insole shape and used as a 
normal insole, consisting of a structure of flexible silicone 
rubber and two multilayer PVDF films. A power 
management circuit is designed to store the harvested 
energy and hence provide a constant DC output voltage. 
[5] 

6. We are trying to build an electronic travel aid for the 
visually impaired people which can be used in union work 
the typical stick. Optical Device guiding a safe and non 
dangerous path to Blind People using an LED and a 
photodiode an active optical path is implemented. With the 
help of radiometric calculations the protected path is 
estimated. Typical configurations of obstacles are studied: 
an opening, a side panel, a front panel, and a post of 
protection zones is proposed. The results in real situations 
such as parked cars, trees, and dustbins are also presented. 
Hence this will be useful to provide the mobility to blind 
people. [6] 

2.7. This paper presents a wearable obstacle detection 
system to help visually impaired people. User gets 
acquainted of the  nearest obstacles in range while walking 
in their environment. The system we are making 
investigates the closest obstacle with the help of an 
ultrasonic sensor system and sends back feedback to 
inform blind person about its location. The system focuses 
on providing new sensingabilities to the visually impaired.  
 

III. PROPOSED SYSTEM 

A method based on IoT (hardware and software)  
implementation. Hardware components are fixed in shoe 
which can be used by blind or visionless person. Hardware 
components include two buzzers, one Arduino, one GSM 
module and one battery. Sensors should detect any obstacle 
or any form of discrepancy in the depth of forward 
direction while moving along the path. The users will get 
to know through the buzzers which are programmed by 
using arduino. This application is installed within the 
shoes. According to path, the buzzers will ring and inform 
the person of the obstacle. Depending on the direction of 
the obstacle, buzzer is set on the depth or on the forward 
direction, it will ring. Architecture diagram of hardware is 
as follows.  
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Fig 3.1 Block Diagram of proposed system 

 
The block diagram consists of the following components – 
ultrasonic sensors, buzzers, battery, GSM module, and 
Arduino Uno which is present at the epicenter. The Arduino 
Uno receives a signal from the ultrasonic sensors whenever 
the given threshold is violated. It processes the code which 
is present through Arduino IDE and gives a signal to the 
respective buzzer to ring with the given frequency. The 9V 
battery ensures that there is constant current flow and all 
the components run smoothly. By using the push button, 
one triggers the GSM module which is linked to the 
Arduino as well as a mobile phone as and sends a message 
requesting help on that phone.    
 
              

 
Fig 3.2 Circuit Diagram of proposed system 

 

Fig 3.3 Design of Smart shoes 

 
IV. HARDWARE & SOFTWARE DETAILS 

 

A. ARDUINO UNO 

The Arduino Uno is a microcontroller board based on the 
ATmega328 (datasheet). It has 14 digital input/output pins 
(of which 6 can be used as PWM outputs), 6 analog inputs, 
a 16 MHz ceramic resonator, a USB connection, a power 
jack, an ICSP header, and a reset button. It contains 
everything needed to support the microcontroller; simply 
connect it to a computer with a USB cable or power it with 
a AC-to-DC adapter or battery to get started. The Uno 
differs from all preceding boards in that it does not use the 
FTDI USB-to-serial driver chip. Instead, it features the 
Atmega16U2 (Atmega8U2 up to version R2) programmed 
as a USB-to-serial converter.   

1. Communication 

The Arduino Uno has a number of facilities for 
communicating with a computer, another Arduino, or other 
microcontrollers.  The ATmega328 provides UART TTL 
(5V) serial communication, which is available on digital 
pins 0 (RX) and 1 (TX). An ATmega16U2 on the board 
channels this serial communication over USB and appears 
as a virtual com port to software on the computer. The 
'16U2 firmware uses the standard USB COM drivers, and 
no external driver is needed.  

2. Programming  

The Arduino Uno can be programmed with the Arduino 
software (download). Select "Arduino Uno from the Tools 
> Board menu (according to the microcontroller on your 
board). For details, see the reference and tutorials. The 
ATmega328 on the Arduino Uno comes preburned with a 
bootloader that allows you to upload new code to it without 
the use of an external hardware programmer.   
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B. ULTRASONIC SENSOR 
 

 
Fig 4.2.1- Ultrasonic Sensor 

 

Ultrasonic ranging module HC - SR04 provides 2cm - 
400cm non-contact measurement function, the ranging 
accuracy can reach to 3mm. The modules includes 
ultrasonic transmitters, receiver and control circuit. The 
basic principle of work:  Using IO trigger for at least 10us 
high level signal,the Module automatically sends eight 40 
kHz and detect whether there is a pulse signal back. (3) IF 
the signal back, through high level , time of high output IO 
duration is the time from sending ultrasonic to returning. 
Test distance = (high level time×velocity of sound 
(340M/S) / 2. 

 

Fig 4.2.2-Timing Diagram 

C. SIM800L GSM MODULE 

 

Fig 4.3.1 -Sim800l GSM module 

SIM800L is a miniature cellular module which allows for 
GPRS transmission, sending and receiving SMS and has 
built-in level translation, so it can making and receiving 
voice calls. Low cost and small footprint and quad band 
frequency support make this module perfect solution for 
any project that require long range connectivity. The 

SIM800L module supports quad-band GSM/GPRS 
network, available for GPRS and SMS message data 
remote transmission. The SIM800L communicates with 
microcontroller via UART port, supports command 
including 3GPP TS 27.007, 27.005 and SIMCOM 
enhanced AT Commands. It also works with 
microcontroller of higher voltage than 2.8V default. 
Besides, the board also supports A-GPS technique which is 
called mobile positioning and gets position by mobile 
network. This feature make it can also be a tracker module. 

 

D. BATTERY 

Fig 4.4.1-Battery 

 

The 9-volt battery is an affordable, reliable, dedicated low 
power solution to provide sufficient energy to the circuit. It 
is mostly used in a circuit with low power consumption so 
that it can work for longer durations. The nine-volt battery, 
or 9-volt battery, in its most common form was introduced 
for the early transistor radios. It has a shape of rectangular 
prism with rounded edges and a polarized snap connector 
at the top. This type of battery is commonly used 
in clocks, smoke detectors and walkie-talkies. 

The nine-volt battery format is commonly available in 
primary carbon-zinc and alkaline chemistry, in primary 
lithium iron disulfide, and in rechargeable form in nickel-
cadmium, nickel-metal hydride and lithium-ion. Mercury-
oxide batteries of this format, once common, have not been 
manufactured in many years due to their mercury 
content. Designations for this format include NEDA 
1604 and IEC 6F22 (for zinc-carbon) or MN1604 6LR61 
(for alkaline). The size, regardless of chemistry, is 
commonly designated PP3 - a designation originally 
reserved solely for carbon-zinc - or in some 
countries, E or E-block.  

Most nine-volt alkaline batteries are constructed of six 
individual 1.5V LR61 cells enclosed in a wrapper. These 
cells are slightly smaller than LR8D425 AAAA cells and 
can be used in their place for some devices, even though 
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they are 3.5 mm shorter. Carbon-zinc types are made with 
six flat cells in a stack, enclosed in a moisture-resistant 
wrapper to prevent drying. Primary lithium types are made 
with 3 cells in series.  

E. RESISTOR 

 
Fig 4.5.1-Resistor 

 
Resistor is an electrical component that reduces the electric 
current. The resistor's ability to reduce the current is called 
resistance and is measured in units of ohms. In electronic 
circuits, resistors are used to reduce current flow, adjust 
signal levels, to divide voltages, bias active elements, and 
terminate transmission lines, among other uses. High-
power resistors that can dissipate many watts of electrical 
power as heat may be used as part of motor controls, in 
power distribution systems, or as test loads for generators. 
There are two types of resistors, Fixed Resistors- have 
resistances that only change slightly with temperature, time 
or operating voltage, and Variable Resistors- can be used to 
adjust circuit elements (such as a volume control or a lamp 
dimmer), or as sensing devices for heat, light, humidity, 
force, or chemical activity. In our project the 1k resistor is 
used as pull down resistor in series with push button. 
 
F. BUZZER 

 
Fig 4.6.1-Buzzer 

 
In our project “ buzzers ” are used. Buzzers are simple 
electronic devices that can generate basic beeps and tones. 
Light weight, simple construction and low price make it 
usable in various applications like car/truck reversing 
indicator, computers, call bells etc. These tones help 
depending on the frequency help the person in identifying 
the direction of the obstacle. Left and Right directions each 
has a different frequency at which the buzzer rings.  

 

G. PUSHBUTTON 
 

 
Fig 4.7.1-Pushbutton 

 
A push-button (also spelled pushbutton) or 
simply button is a simple switch instrumentation for 
controlling a part of a machine or a process. Plastic or 
metals are used to manufacture Push-buttons. Different 
people use different terms for the "pushing" of the button, 
such as pressing , depressing, mashing, hiting, 
and punching. In our project when pushbutton is pressed 
the “HELP” message is send through GSM module to the 
registered phone number. 
 
H. ARDIUNO IDE 
 
A program for Arduino may be written in any 
programming language as it’s the compiler that produces a 
code which is binary encoded which will specifically 
satisfy the requirements of the target processor. 8 bit AVR 
and 32 bit ARMCortex –M which are highend 
microcontrollers are provided a development environment 
through the Atmel. 

The Arduino (IDE) which is an application written in Java 
programming language is provided by this Arduino project. 
It consists of - code editor with characteristics such as 
cutting and pasting of text, text searching and replacement, 
matching of brace, and provides single click mechanisms 
for compiling and uploading programs to an Arduino 
board. It further contains a message area, a text console, a 
toolbar. 

A program which is based on ide language as its base is 
called as sketch. Sketchers are used on the device as text 
files with the file extension as ino. The Arduino IDE 
supports the language C++ (and therefore also C). All the 
standard system libraries are written in C/C++ using 
special rules of code structuring.  The IDE uses the gcc, 
g++ compiler.  

V. WORKING 
 
Arduino code has been used to design the ultrasonic 
sensors so as to ring the buzzers if the distance crosses a 
certain threshold. When the person takes a step, the 
ultrasonic sensors on each shoe will detect the proximity of 
the distant object in the forward as well as downward 
direction. All these values are calculated by the Arduino. 
As mentioned earlier, the buzzer is calibrated in such a 
way that if the threshold limits are crossed then those 
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buzzers will ring and alert the person of the obstacle.All the 
hardware components are powered by a 9V battery on each 
shoe. This is the functioning of the Smart Shoes. The GSM 
module can be activated by using the pushbutton in times of 
need. 
 

VI. CONCLUSION 
 
Our Project gives a broad idea about the solution for the 
problem faced by blind people. Our project is only a 
prototype of the actual product and not the actual product. 
From this Project we learnt something, that projects  are 
valuable only if it can be used or its idea can be used for 
some industrial or social applications.  
We must think in this area for such people to reduce the 
problems faced by them. We can have more Compact and 
easy to use shoes for blind people by protecting themselves 
from surroundings, which may damage it. We learnt that an 
ultrasonic is not only a sound wave but also a savior wave 
for us. 

VII. FUTURE SCOPE 
 
1. Water proofing can be done on the shoes to ensure all 
durability during the monsoons or for activities which 
include liquids. 
2. The arduino board can be mounted on a pcb or nano 
arduino can be used to decrease the weight of the package. 
It also consumes less space compared to Arduino Uno and 
is of lesser size. 
3. A GPS system can be mounted on the shoes as well. This 
will help in sending the location to someone else while 
contacting through the GSM module. 
4. Furthermore, piezoelectric crystal can be used in place of 
a battery so that the product is eco-friendly and there is no 
electronic waste when the battery runs out of power.  
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Abstract—Robotics has become a research field in the field of 

electronic engineering. This is due to the ability to remove 

manual effort while keeping accuracy intact. The project is 

illustrated and built in order to pick and place objects. It 

presents a logical and uncomplicated process whereby a 

human voice may command a certain task using specific 

keywords that are mentioned in prior. Basic tasks performed 

are holding an object, moving it left right forward or 

backward. These commands will be processed by a voice 

recognition android application. A Bluetooth module (HC-05) 

is affixed on the body. Our objective is to aid people with 

physical abnormality by supporting them in their daily chores 

with the help of this prototype, using verbal voice as the 

control mechanism. This device is economical for bog-

standards. The android application is kept elementary for the 

convenience of the users. Folks with motor impairments like 

paraplegia, spinal cord injuries or amputations count on 

others to help them in their routine. This arm may fill the void 

due to the inabilities. Addition to this arm, the model also 

includes a robotic car which is mobile and controlled by voice 

commands. It uses L293D IC, Bluetooth module and Arduino 

to move forward, backward, left, right or to stop the car. New 

improvements in such domains have started to provide an 

increase self-sufficiency to the individuals. There is a great 

scope for the high-tech advancement to considerably 

ameliorate their capabilities and independence. 

Keywords—Arduino, Robotics, Android, Bluetooth HC-05, DC 
motors, L293 IC. 

I. INTRODUCTION 

A robot are often defined as an electro-mechanical device, 
which has the potential of discerning its surrounding and 
taking a choice within the sort of command. Generally, a 
robot must have the feature to maneuver (through 
mechanical movements), a trait to sense (by transducer) and 
it should take a choice (by remote or artificial intelligence). 
Development in Robotics has clothed to be quite just 
machinery development. They need clothed to assets for 
solving several industrial problems. The danger of people’s 
life is reduced and value is added on towards the expectation 
death of human life. Labour cost is hamper benefitting the 
industry [1]. The installation of an industry which is 
automated by robots is usually on a better end. The standard 
with ISO (International Standard Organization) and quantity 
demanded by the society compels such investment. 

Robots are essential in many manufacturing industries, 
because the value per hour to work a robot may be a fraction 
of the value of the human labor needed to perform an 
equivalent function. Moreover, once programmed, robots 
have the potential of repeatedly performing functions with a 

high accuracy that excels the working of the foremost 
experienced human operator. Human operators however still 
remains more bankable as reprogramming and parts 
replacement could also be required so as to form changes 
within the nature of operation of robots when tasks change 
[3]. There are many risky situations in day to day life. There 
are various occasions where the human requires an 
additional hand. In such situations, robotic arms play an 
ideal role of helping humans in their various tasks. Differing 
types of robots are often created consistent with the need 
and task. This project focuses on creating a robotic arm with 
the assistance of voice recognition [4]. A robotic arm may 
be a sort of mechanical arm which may perform similar 
functions to a person's arm. The primary ever robotic arm 
was introduced by UNIMATE in 1950s since then there's 
only positive progress within the usage of robotic arms in 
several sections. Robotic arms are extremely useful in most 
parts of the industries. Most robotics arm perform basic 
tasks like trimming, welding, picking, placing and painting 
etc. Identification i.e. making the system conscious of 
human voice [6]. Whenever we mention voice control the 
primary term to be considered is speech. Through speech 
awareness technology the system can understands the words 
(not its meaning) given through speech. At its extreme basic 
level, through speech awareness the users are allowed to 
perform similar tasks, while continuing to figure with the pc 
or appliance. Use of robotic arm by people with disabilities 
provides tons of self-reliance in their lifestyle. The voice 
control has the standard of providing a convenient and 
effortless thanks to control the robotic arm which may assist 
people that cannot move their hands. The most aim of this 
paper is to develop a strategy which will be helpful to users 
to regulate and program a robot, with a high-level of 
cogitation from the robot specific language i.e. to simplify 
the robot programming. This project emphasis on creating a 
robotic arm on wheels employing a Bluetooth module (HC-
05), Arduino and a mobile application. The HC 05 module 
may be a Bluetooth SPP (Serial Port Protocol) module 
which is sort of easy to use [15]. This Bluetooth module will 
feed the robotic arm with the commands given by us on the 
mobile android application. Other important aspect of the 
project is use of Arduino. Arduino may be a user-friendly 
microcontroller which will be easily available on demand 
and is sort of pocket friendly also. This Voice controlled 
robotic arm which is controlled by some specified voice 
commands. The mobile application is efficient enough of 
identifying commands like "Squeeze", "Release", "Up", 
"Left", "Right" etc. during this embedded systems project, 
we create a robotic arm which we will control using voice 
through a mobile application. Voice Identification 
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application isn't 100% precise. The appliance is sensitive to 
the encircling noises. It sometimes miscalculates the voice 
commands given to the robot. But one can design their own 
application which may ignore the environment and may 
receive one's own voice only. Another problem caused is 
that the arm can only pick and drop an object from a hard 
and fast location where it's kept. A robotic car, therefore, 
will bring tons of ease to the user by moving forward, 
backward, right, left, etc. it's a voice controlled car designed 
so as to form things easy for physically disabled people. The 
prime focus of this project is to make a user friendly device 
on basis of speech recognition technology which can help in 
improving the standard and standard of life and develop a 
sustainable environment. 

II. LITERATURE SURVEY 

With the prevailing technology and its advancement, we've 
been ready to procure information in various avenues 
subjected to the sector of wireless communication. A robotic 
arm controlled by an android application via Bluetooth 
demonstrates aptly the growing popularity and dependency 
on the usage of hands free access to almost anything and 
everything today. Using speech recognition to regulate a 
mobile robotic arm through an android application is an 
innovative measure of adopting technology into our lives 
and seeking its assistance so as to form lives simpler and 
smarter [9]. To start with the voice controlled mobile robotic 
arm, the aspect of prime importance is that the medium of 
communication between the android application and 
therefore the robotic arm. With no communication 
established between the robotic arm and therefore the 
application, it might fail to perform the task as instructed by 
the user and thereby defeat the only purpose of the project. 
Any wireless communication model comprises of two major 
features a transmitting end and a receiving end [11]. The 
transmitting end consists of components that send signals 
within the sort of waves. These signal waves are received, 
interpreted and analyzed at the receiving end by various 
modules. Further, this information acts as an input to the 
system which is aimed toward performing a desired task. 
Using the essential chain of a communication system, we 
made use of android application which posed because the 
transmitting end of our channel. The android application 
was developed on a site called MIT App Inventor. MIT App 
Inventor is a web application started by Google. It allows 
newcomers to programming to make application software 
(apps) for 2 operating systems (OS): Android (operating 
system), Android, and iOS [1]. It makes use of a graphical 
interface which enables the programmer to tug and drop 
visual objects to form an application capable of running 
efficiently on android devices. MIT App Inventor is an 
innate, visual programming environment that permits people 
to develop successful apps for smartphones and tablets. 
Now, application we developed using this software for our 
project involves speech recognition and interpretation. Basic 
commands performed by the mobile robotic arm are going 
to be communicated to the appliance through a voice input 
and can be furthered into the communication chain at the 
receiving end. The receiving end of the chain consists of a 
module which will capture the transmitting signal and 
amplify it. The HC-05 Bluetooth Module helped confirm 

proper reception of the signal waves generated from the 
MIT App Inventor. The HC-05 may be a component which 
may sum two-way (full duplex) wireless functionality to 
your projects. One can use this component to speak between 
two microcontrollers like Arduino or communicate with any 
device with Bluetooth functionality sort of a Phone or 
Laptop. Numerous android applications are present which 
easies out the method. The module communicates with the 
assistance of USART at 9600 baud hence it's easy to 
interface with any microcontroller that supports USART [3]. 
Such sorts of Bluetooth Serial Modules allow devices to 
speak with one another using Bluetooth. The HC-05 Module 
has six pins. The Key/EN pin is employed to bring 
Bluetooth component in AT commands mode. When this 
pin has high configuration then the component will function 
in command mode alternatively it'll operate in default mode. 
VCC is connected to five volts and GND is that the ground 
pin. TXD is Transmit Serial data which is wirelessly 
received data by Bluetooth component imparted out serially 
on TXD pin. RXD pin receives data serially. The received 
data are going to be imparted wirelessly by Bluetooth 
module [4]. State tells whether the Bluetooth module is 
connected or not. HC-05 comes with the BC417 IC 
alongside a non-volatile storage. To interface the module 
with the smartphone, the smartphone requires Bluetooth 
terminal application for transmitting and receiving data. Pair 
the module with the mobile, type within the Bluetooth 
terminal application of smartphone and characters will get 
sent wirelessly to Bluetooth module HC-05. It is a simple 
mode of communication and has wide applications within 
the field of home automation wireless communication 
between microcontrollers, data logging applications, 
wireless robots and consumer applications. 

After receiving the input from the MIT App Inventor via the 
Bluetooth Module, so as to interface it with the mobile 
robotic arm and make it perform the user defined function, 
we make use of an Arduino Uno board. The board is 
programmable with the Arduino IDE via a kind B USB 
cable [5]. The serial pin on the Arduino Uno aids in 
transmission of the TTL serial data from the transmitter or 
the receiver. Pin 0 is for RX and 1 is for TX. To develop 
interfacing between the Arduino Uno board and therefore 
the HC-05 Module we'd like to program the board using an 
elaborate Arduino code. The only purpose behind utilizing 
the micro-controller is to possess a connection between the 
Bluetooth Module with Arduino. When it involves 
interfacing hardware with software, Arduino proves to be 
quite beneficial. It acts as a link between the 2. The Arduino 
code is programmed in C or C++ programing language. 
After initialization of the pin configurations a group of 
functions are defined. For every case, the user input matches 
with a function and therefore the following code is 
administered. Robotic arm is that the device ready to "> 
which can physically perform tasks consistent with the 
user's desire and a mecanum wheel bot that's able to move 
within the range of Bluetooth device supported the user 
commands. This robot makes use of servos and DC Motors. 
Servos with torque so as to showcase various hand 
movements like clamping, moving left, moving right, to call 
a couple of and DC motor for the mobility of the bot in 
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forward, backward, right and left direction. The servo or a 
servomotor may be a positioner or linear actuator that 
permits for precise control of angular or linear position, 
velocity and acceleration [6]. It consists of an apt motor 
attached to a sensor for position feedback. The 
servomechanism incorporates position feedback to regulate 
the initial and final position also as its motion. The input to 
its control may be a signal representing the specified output 
position. The servo features a servo arm attached thereto, 
which produces deflection of the body to which it's attached 
with reference to the user command. The range of deflection 
provided by the arm varies from -90 degree to +90 degree. 
DC motor on the opposite hand may be a machine that 
transforms electricity to energy in sort of rotation. DC 
motors have inductors inside, which produce the magnetic 
flux to get rotation. Bluetooth Communication, thus, a 
2.4GHz frequency based RF Communication with a variety 
of roughly 10 meters, is one among the foremost suitable 
and most periodically used low range communication for 
data transfer, audio systems, computer peripherals etc. 
Therefore the underlying mechanism of a voice controlled 
robotic arm is pairing of the Bluetooth Module with an 
Android Phone, sending data from Android Phone to the 
Bluetooth Module employing a simple application, read the 
info from Bluetooth Module through Arduino and 
eventually , display the info and control the robotic arm 
supported the info . 

III. BLOCK DIAGRAM 

 

Fig.1. Block Diagram 

 

 

 

 

 

 

 

 

 

 

IV. ALGORITHM  

 

Fig.2. Flowchart 

V. WORKING PRINCIPLE  

Voice controlled robotic arm capable of moving is 
controlled by some specific voice commands. In this project, 
a three wheeled car is used which can be controlled through 
a mobile application. The task is carried out by establishing 
a communication between the Arduino UNO and Bluetooth 
HC-05 using the inbuilt transmitter and receiver modules. 

The way how the project works can be easily understood via 
following steps: 

1. Connect the HC-05 Bluetooth module with smartphone. 

2. Provide a command using the app through your 
smartphone. 
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3. As soon as the HC-05 Bluetooth module receives the 
command, it will pass it on to the Arduino Uno.4. In 
response to the command, Arduino will direct the required 
microcontroller which can further actuate the wheel, arm or 
the claw [3]. 

Arduino Uno: Arduino being one of the highly used 
microcontroller for electronic projects, it is used in this 
project as well. Due to its compact design and high current 
sourcing capacity with 13 Digital output pins, it is mounted 
on the chassis. The Arduino is coded in such a way that is 
capable of performing the required tasks. The code is 
written using C and C++ languages. 

 

Fig.3. Arduino Uno 

L293D IC: A L293D IC is a half H-driver that is quadrupled 
high current designed to provide bidirectional currents of 1A 
at voltages from 4.5V to 36V. It is used to drive two DC 
motors at the same time. Control of speed and direction is 
possible. 

 

Fig.4. L293D IC 

HC-05 Bluetooth Module: Bluetooth HC-05 can function in 
two configurations i.e. master and slave. It can be used as an 
interface substitute to determine the link between MCU, PC 
and the embedded project. 

 

Fig.5. Bluetooth HC-05 

HC-05 Specification: 

• Bluetooth protocol: Bluetooth Specification v2.0+EDR 

• Frequency: 2.4GHz ISM band 

• Modulation: GFSK (G% BER) 

•Speed: Asynchronous: 2.1Mbps (Max), (Gaussian FSK) 

• Power during emission: ≤4dBm, Class 2 

• Sensitivity: ≤-84dBm at 0.1 

Gear DC Motor: An electric motor coupled with gear train 
is called as a gear motor. Used in AC as well as DC power. 
The function of the gear box is to control the velocity vector 
of the motor’s shaft and provide a gain to the motor’s ability 
to output torque. Efficiency losses are minimum and the 
output torque is observed to be ideal.  

 

Fig.6. Gear DC Motor 

Voice controlled Arduino (Android app): This application is 
designed using MIT app inventor. It is designed in such a 
way that it uses voice recognition feature through which the 
command can be passed on to the Bluetooth module in order 
to perform the given task. In order to function it is necessary 
to connect it to some Bluetooth module. The .Apk file 
named as voice_controlled_robot has been created by our 
team with the help of MIT App Inventor online software. 
The user friendly aurora helped us create the app and test on 
various grounds of with regards to Bluetooth connectivity 
[15]. The app has three key features, primarily turning on 
the Bluetooth of the handset as we click on the app icon. 
The second step is to find nearby Bluetooth devices and 
connect with them. For our project, the handset is connected 
to the Bluetooth HC-05 module for transmission of data to 
the microcontroller (Arduino). The third step is to click on 
the icon in the centre of the screen which is powered by 
Google's voice recognition software module. As we click on 
the icon and say a word or a sentence, Google's voice 
recognizer; recognizes it and transmits the data to the 
Arduino board via Bluetooth and match cases using the 
string values defined by our voice. 

 

Fig.7. APK using MIT App Inventor 
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Robotic arm: The pieces required for the construction of 
arm is made up of MDF plywood sheet which was cut using 
a CNC machine, the cutting layout was printed beforehand 
and then cut using laser. The wooden parts are joined as per 
the instructions with the help of screws [6]. The robotic arm 
is capable of performing functions such as moving left, 
right, up, down and to hold and drop an object. It is very 
small sized and handy arm which can be used for operations 
mentioned above. It is mounted on a car in order to make 
the arm mobile. The market name of the arm constructed is 
Me-Arm.  

 

Fig.8. Me-Arm 

Servo motors: We have used 4 SG90 servo motors to assist 

the functioning of the arm namely the right arm, the left 

arm, the claws and the base. They are first calibrated and 

then connected in the arm. Being tiny and feather weight it 

is used for construction and is really efficient in providing 

high output torque and power. The GND, +Vcc and 

Connection pin are connected with the respective pins of the 

Arduino board.  

 
Fig.9. Servo SG90 

VI. FUTURE SCOPE 

Robotic technology square measure accustomed developed 

machines that may substitute human beings or replicate 
human actions. AI is a fast growing field in today's era. This 

can be thanked to the great potential it holds in reducing 

human efforts in activities and tasks quicker while as still 

keeping the performance accuracy constant [4]. The project 

is illustrated and built in order to pick and place object using 

an android application to control the robot using voice 

commands. The quality of the robot offers investigator the 

interest to figure with the computer program for robots to 

form it a lot easy to social context. This project provides 

easy management of the robotic arm. The longer-term scope 

of this prototype is to specialize in introducing a lot of 
advanced activities and sentences to the system [8]. A 

drawback in voice module is that recognition accuracy 

decreases in noisy environment. For further improvement, 

machine learning algorithms can be implemented for 

flexibility and overcoming this drawback. Another 

application of this robotic arm in defence force purposes can 

be made by placing the arm on a mobile vehicle with a 

wireless camera so as to trace the motion of the arm. For 

advanced functioning, the images of the objects can be fed 

to the input of the arm instead of giving commands. Use of 

advanced technology of recognizing human gestures like 

pointing towards a particular object in a particular direction 
alongside spoken languages. When a person talks about a 

close object to someone, he usually points it out with 

fingers. This so-called multimode communication interface 

can be applied into this model in the time to come. 

VII. CONCLUSIONS 

Human interaction with robots is important, observable and 

challenging in the realm of robots. The popularity of robots 

gives the researcher the added motivation to work with a 

user interface for robots to make them more human and 

social [4]. From the paper, we can conclude that a two way 

communication can be set up between humans and the 

robotic arm. This would enable any needy or paralyzed to 

manage the robotic arm for effective functioning. To enable 

the range of operation, the Bluetooth module HC-05 can be 

replaced by a Wi-Fi or ZigBee module. The functioning of 

the robotic arm employing a smartphone via wireless 

standards by Wi-Fi or Bluetooth module helps us to 'pick 

and place' a desired.  The robotic arm is operated via voice 

using an android application. The purpose of this project is 

to realize control of the robotic arm with 4 degrees of 

freedom using microcontroller and a Bluetooth module with 

android application. Speech recognition technology 

provides an opportunity to demonstrate the interaction of 

natural languages with the robot in a natural and 

straightforward way. The great motto of the robotic-

controlled arm is to help people in daily life and to help 

those with disabilities. This project provides incredible 

control of the robotic arm. External power supplies were 

connected. The android application was developed using 

MIT application inventor. It was trained to identify the user 

spoken input instructions and the entire project was realized 

in real time. The future spectrum of this prototype is to 

introduce complex activities and to feed the command in the 

form of sentences. 
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Abstract—There is no need to say how important water is, and 
it’s  our duty for all of  us  to  use  it  properly  for  saving  
water for future generations to come. As the world population 
is continuously undergoing an exponential rise, Water 
conservation is becoming a pressing concern. It is a challenge 

to save the natural resources and make the optimum use of 
resources and cater to needs in an effective way and to save it 
for future generations to come. Such mechanisms will also 
avoid leakages. This project aims at developing a cost 
effective, portable and ready to plug kind of mechanism 
labelled as “Smart Water Management System” which shall 
monitor the proportion of water usage per household and 
keep a tracking on metric usage on the water usage on a 
weekly, monthly or a yearly basis. The Main aim is to keep a 

check on the casual approach of people towards water. It will 
also make things more systematic which would result in better 
results.                                                                             
Keywords—Smart Water management, MITApp Inventor, 
Firebase Realtime Database, Google Analytics, Google Sheets. 

I. INTRODUCTION 

The Project aims to disseminate information on systematic 
steps and steps to implement and implement a Water 
Monitoring module so that each household can maintain a 
daily water usage metric. The Smart Water Flow Monitor 
Module is built and supports: (i) Cost Effectiveness (ii) 
Ease of Use (ii) Efficiency (iv) Availability (v) 
Interpretation of Data Translation Making detailed 
instructions on how to start setting up, Install and use the 
Water Monitoring module daily  and  keep  tabs  on  the 
amount of water spilled. Given the rapid population growth, 
urbanization and industrialization, the need for water to 
meet a variety of needs is steadily growing. Therefore, we 
face many challenges in the water sector, including limiting 
water availability, decreasing groundwater table in many 
areas, and saltwater intrusion into coastal waters. The 
surface and groundwater levels are also deteriorating due to 
the increase in pollutants from various sources. Climate 
change can adversely affect the availability and distribution 
of water resources. This document introduces a review of 
relevant issues relating to the development and 
management of water resources in India. This will lead to 
public awareness of water conservation measures in order 
to create a sustainable environment for water conservation. 

II. LITERATURE SURVEY 

Given the limitations of access to water resources and the 
rising demand for water, sustainable management of water 
resources has become increasingly important. The index 
will provide useful information for the United States and 
also to the Ministry of Interior / Departments concerned, 
empowering them to develop and implement appropriate 
strategies for better water resource management. It was 
completed after several exercises that included seeking out 
answers to Americans and consulting renowned experts. 
Our Indian Premium database provides the highest 
frequency data for "now-casting" and shorter forecast 
models. Analysts can also benefit from economic, social 
and sectorial cover-ups that allow for multi-dimensional 
economic analysis and modeling. This data provides an 
expanding range of national and sub-national variables in 
various quantities. Our relationships with local sources 
allow first-hand access to detailed, reliable and timely 
information. 

III. WORKING PRINCIPLE 

In the literature various solutions are proposed for this 
problem, but all these include the complex routes and 
advanced information needed to implement these systems. 
But the proposed project does not require any in-depth 
knowledge of Hardware or software. In summary all the 
work done before, there are issues with it. To overcome 
those issues, we are using an efficient method using esp32 
and connecting it to boot and retrieve data from the MIT 
app developer. No programs perform the same function. 
But the current system for testing and controlling home 
appliances and upgrades is easy to open the source cloud 
and automatically renew those same values for the MIT app 
developer. 
The system consists of a water level sensor and using the 
ESP32 module. By using IoT ESP32 sends commands to 
the cloud storage for spoken items. Cloud storage objects 
talk will receive commands and indicate the response. The 
program uses the developer of the MIT app to display 
sensor status. The proposed framework examines sensor 
information, such as temperature, gas, light, motion 
sensors, but also activates the process purposefully, for 
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example, alternating with the globule when it becomes 
dull. In addition it stores the sensor information in the 
cloud. It will assist the client by knowing the different 
parameter regions at home anytime and anywhere. 

 
 IMPORTANT FORMULAE 
 

1. Frequency (Hz) = 7.5 * P (Litres / minute) 
2. Litres = P * time (seconds) / 60 (sec / min)  
3. Litres = (Frequency (Pulses / sec) / 7.5) * time/60 
   Where , Frequency is the sensor frequency  
               P is water flow rate 
 

 
    Fig. 1. Block Diagram of Smart Water Management system  

IV. COMPONENTS 
System consists of two main parts: 

1. Hardware components 
2. Software implementation 

There are different sensors used in the block diagram that 
have the same functionality but have different operating 
parameters. These sensors are separately connected to 
esp32.we use a channel to connect different devices. For 
this project we use open source cloud storage connected to 
the developer of the MIT app. The nerve blocks record 
water level values. Talking cloud storage objects will show 
the answer and values should be displayed in the MIT 
application dashboard (dashboard). If there is a temperature 
increase it gets these values and then gives ESP32. This 
block continuously updates the values in the cloud and 
returns it to the operations dashboard. If the recorded 
amount exceeds the specified limit, then the operator 
dashboard is notified by warning. 

A. ESP32 
It is a less-cost, little power system on a chip 
microcontroller with included Wi-Fi and dual mode 
Bluetooth. The ESP32 is the heart of the project. It is a 
microcontroller board used to connect all the sensors. The 
board is programmed with the source code in order to 
perform the operations of the project. The source code is 

stored in the on-chip memory available on the ESP32. This 
block can be considered as an interface between the 
programmer and the user. So, it is considered as the heart of 
the project. The ESP32 operating voltage range is 2.2 to 
3.6V. Under normal operation the ESP32 thing will power 
the chip at 3.3V. The pin description of ESP32 is shown 

 
Fig. 2.  Pin Diagram of ESP32 

 
B.  WATER LEVEL SENSOR  

The water level module is used to determine the level of 
water flow content. This includes Water, granular, material 
in slurries and powders. Level measurements can be made 
inside containers or it can be a tank level indicator. The 
output of this sensor varies from 0 to 5V and 0V represents 
the minimum water level and 5V is the maximum water 
level. 

C. MIT APP INVENTOR 
This is an integrated web development app originally 
developed by Google, and now maintained by the 
Massachusetts Institute of Technology (MIT). Allows 
newcomers to computer programming to create software 
application (operating system) for two operating systems 
(OS): Android (operating system) Android, and IOS, which 
means July 8, 2019, in the final beta test. It is a free and 
open source company licensed under the Multi-licensing 
licenses. A graphical interface (GUI) is used which is 
similar to the languages included in the Scratch 
(programming language) and Star Logo, which provides the 
facility of dragging and dropping physical objects to create 
an app that can work on mobile phones. In developing App 
Inventor, Google acquired pre-eminent research on 
computer education, and work done within Google in 
online development environments. 

 

 
Fig. 3.  MIT App Inventor Logo 

D.  FIREBASE REALTIME DATABASE 
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Firebase Real time Database is a service provided by 
Firebase, Inc. which is acquired by Google. It is a database 
that stores and synchronizes the data across the users in real 
time. The users can receive the data stored in the database 
from their mobile applications. Users can also get data 
updated in the database within seconds.  
 

E.  GOOGLE ANALYTICS and GOOGLE SHEETS 
This is a service provided by Google to monitor a user’s 
actions over a mobile application. It helps to store and 
visualize the data acquired by the app.  
Google sheets is a spreadsheet program and a web based 
program provided by Google under the Google drive 
services. It helps in recording the data and their analysis. 

V. DESIGN AND IMPLEMENTATION 
We used two water flow sensors, esp32 microcontroller,   
Arduino Uno board, 16x2 LCD Display, breadboard, male 
to male and male to female wires and two pieces of pipe in 
the hardware part. 

Fig. 4.   ESP32 module 

 
Esp32 is given power through an Arduino board by 
connecting VCC and ground pins of esp32 with 5V and 
Ground of Arduino  respectively.Water flow sensors 
consist of three wires, black wire (connected to ground), 
red wire (connected to VCC) and Yellow wire (which 
gives Hall Effect output). The output wire of the first 
sensor is connected with GPIO 15 of esp32 
microcontroller and output wire of second sensor is 
connected with GPIO 2 of esp32 using male to male wires 
to get the Hall effect output from the water flow sensors. 

 
Fig. 5. Water flow sensor 

 
 
 The ground pin and VCC pin of the 16x2 LCD display is 

connected to ground pin and VCC pin of esp32. The SDA  
pin  of LCD display is connected to GPIO 21 of esp32 and 
SCL pin of LCD display is connected to GPIO 22 of 
esp32. 
Arduino code is uploaded in esp32 microcontroller to 
measure total volume of water and water flow rate passing 
through the   water   flow sensor. 
While water flows through both the water flow sensors, 
Arduino code which is uploaded in esp32 executes 
algorithms to measure total volume of water and water 
flow rate through both water flow sensors and display it on 
16x2 LCD display. Using MIT App inventor to build an 
app: 

 
1. First, we need to visit the website of the MIT app 

inventor.  After that click on the “create apps” button on 
top left corner. 
 

 
Fig. 6. Create app button to start building app  

 

2. Then click on “Button” and drag and drop the required 
number of buttons. 

 

 
Fig.7.   “Button” in Palette of MIT App inventor to provide   buttons in 

the app.  

 
3. After that click on the “Blocks” button to add blocks in 

the app for each button. 

 
Fig. 8. “Blocks” button in the top right corner for 

programming. 
 

4. Then programming for every button is done using the 
blocks. 

5. Building and installing the App: 
 

6. After the App is ready, click on the “Build” button to 
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get the APK file. We can use QR code to download the 
APK file and install the app on mobile. 

 
Fig. 9.     “Build” button to build and install the app. 

 
7. Storing sensor data in Firebase and receiving it on the 

App: 
 
8. First we have to login to the Firebase console.  
9. While creating our database, we will get a URL which 

will be used by the MIT app inventor for getting the 
sensor data on our app. 

 
We need to enter the URL in the Firebase URL property 
after selecting the FirebaseDB component.This will be 
available under the “Experimental” section of the Palette 
in MIT app inventor.Then we will use labels and tags in 
the app inventor to get sensor values stored.We will get the 
sensors values such as volume of water used, flow rate, 
total cost per water consumption on our app. And also the 
notification once the volume limit is exhausted.  

VI. CONCLUSION 
The procedure required to successfully install and operate 
the Water Flow Sensor Module is considered in this 
document. Main aim disseminates information on 
uncontrolled and ineffective ways of providing and using 
water resources and remedies to reduce water misuse by 
helping the consumer maintain a consumption metric so 
that first steps can be taken to suppress normal practice 
of excess water and to establish a habit that results in 
water retention. Urban and Rural areas will be able to 
generate their own Flow Rate Sensor Module according 
to the guidelines outlined in this paper. With the 
decreasing groundwater levels in many parts of the 
country it becomes necessary to have this modified and 
accurate method. 

VII. FUTURE SCOPE 
This project will enable us to monitor the water use of 
residential areas, commercial structures, sports fields, etc. 
We can also work more closely with government 
authorities to effectively manage water and urban water 
use. This system can be used to solve water shortage 
problems by controlling the flow of water using the data 
obtained from this program, it will provide a complete 
overview of the usage of each block connected to it. 
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Abstract—Harvesting of fresh tomatoes is very essential 
from farmers point of view and requires precision. 
Harvesting of tomatoes has always been a manual job 
requiring a large amount of labour. Making use of robotic 
arm in such application increases precision, reduces labour 
and time. We have used a camera module  for detection of 
tomatoes that captures the image of the tomatoes. Image 
processing algorithms were developed to determine sizes 
and location of mature tomatoes including the ones 
occluded by leaves and branches. On detection of tomatoes, 
the robotic arm is activated and the robotic arm then picks 
the tomato and places it inside the container which is 
attached to the body of the robot.An end effector sub-
system is used to pick and place the tomatoes .Oncethe 
tomatoes are picked up by the robot an acknowledgement is 
sent to the farmer via GSM module. Subsequently, the 
robot sprays the pesticides on the tomato cropsfor a better 
life of the tomatoes. 
 
Keywords— Image processing; robotic arm; end effector 
system; raspberry pi 3; ultrasonic sensor; internet of things; 
raspberry pi; thermal sensor; camera module; 
microcontroller. 

I.  INTRODUCTION 
The main idea of the project is to create a wireless 
autonomous robot that detects red mature tomatoes and 
places the tomatoes inside the container attached to its 
body. The system includes a driving module, power 
module, microcontroller unit, camera module and a 
conveyor wheel system . Image processing is used to 
train the system, capture the mature tomatoes. For image 
processing, a camera module is used which is integrated 
with raspberry pi (micro computer).Various sensors were 
integrated with the microcontroller for determining the 
characteristics of the farm such as the moisture content in 
the soil, the surrounding temperature etc. This data 
related to the farm is sent to the farmer remotely via the 
GSM module.The robot was controlled using a  DC 
motor which was driven by the basic electronic circuit 
whose inputs were programmed using a microcontroller 
unit like Arduino. We have restricted the motion of 
robotic arm in two dimensions. For this purpose, a rack 
and pinion gear system was used. The end effector of the 
robotic arm is connected to this system. The rack and 
pinion is motored using the servo motor. The servo motor 
is programmed using the Arduino according to the 
requirement of the project. The chassis of the robot and 

the placement of the electronics system was done in such 
a way that the entire weight of the robot was 
concentrated at the centre. The CG of the robot was 
located at the exact geometrical centre which ensured 
symmetrically balanced turning and also prevented the 
toppling of the robot. The entire robot was powered using 
a 12V lithium polymer(li-po)  battery .  

II. LITERATURE SURVEY 
 The team researched regarding the projects similar to the 
desired application, for better implementation and solid 
design of the robot. Various research papers tackling the 
problems related to the design of robot and its arm 
actuation were read by the team.The factors required for 
determining the motion of the robot, the design of the 
end effector system, the weight calculation of the system 
was done on the basis of various researches done in this 
field. 
Our team analyzed previously developed robotic systems 
used for the purpose of  harvesting tomatoes. Various 
papers included the design of three dimensional robotic 
arm that would be used to pick the tomato present in 
space.The end effector system uses a scissor to cut the 
branches on which the tomatoes grow and the tomato is 
effectively dropped into the basket attached to the body. 
A camera system is used for the detection of tomatoes in 
the field. The camera module is used for colour as well as 
shape detection. Image processing techniques are used 
for application of detecting the tomatoes and 
subsequently moving the robot at the place where the 
tomatoes grow. The robot used a 12 volt battery for 
providing power to the system. Lithium-Iron(LiFePO4) 
battery was used for powering the system. For extracting 
the position of the tomatoes in the field, a vision 
algorithm was developed.This information was used to 
guide a tomato harvesting robot. The robot collected one 
tomato at a time. The success rate of the robot was found 
to be 60% . 

III. MOTIVATION 
Farmers are an important part of the survival of our 
various societies because they provide food and fiber that 
nourishes and clothes us. They make responsible use of 
natural resources and utilize both primitive and very 
advanced technologies to accomplish this.In order to 
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make their life simpler, this project was selected. The 
amount of labour and time required for harvesting is 
huge and also the efficiency of harvesting gets reduced 
because of human body fatigue and human errors. To 
reduce these errors the robot is developed, that could 
replace the farmers in the field.The farmer can sit back 
and enjoy the fruits of its own hard work with the help of 
this robot. 

IV. PROBLEM DEFINITION 

Farmers put in a lot of time and labour with no use of 
technology. Agriculture has been the most crucial 
occupation in the world. 60% of people are linked with 
this occupation. there haven't been any technological 
advancements in this field. Even today farmers primarily 
rely upon labour for harvesting crops. Large amount of 
time is wasted in the process of harvesting. A lot of 
manpower is consumed by this tedious task. Farmers and 
laborers are constantly exposed to pesticides which are 
harmful for their health. The farmers are unaware of the 
temperature, the moisture content and the humidity of the 
farm which are the essential aspects of growing mature 
tomatoes. Health of the farmer is at stake as they have to 
work during extreme climatic conditions. Also the 
efficiency required to remove the mature tomatoes is less 
as it may include human error such as squeezing the 
tomatoes while plucking them. 

V. PROPOSED SOLUTION 
The Tomato harvester detects the tomatoes present in the 
farm with the help of the camera module. The image is 
captured by the camera and the captured image is then 
sent to the Raspberry pi model which processes the 
image and determines the shape and colour of the object 
captured in the frame and compares it with the data set 
with which the raspberry pi is trained. Once the tomatoes 
are detected a low level signal is sent to the 
microcontroller which stops the motion of the robot. On 
detection of tomatoes by the Raspberry pi the data is sent 
to the microcontroller (Arduino) . This microcontroller is 
then used to actuate the motors which helps the robotic 
arm reach the desired location. For this there is a 
dedicated hardwired circuit which manages the speed of 
the motors by using the concept of PWM and using 
mosfet as a switch. Also turning the Tomato Harvester at 
a desired angle can be done by switching the rotation 
direction of the wheels. This is achieved by using a relay 
which switches the power terminals of the motor. The 
actuation involves the movement of  the rack and pinion 
gear system which is driven with the help of  servo 
motors. The servo motors are geared motors used to 
cause rotary actuation. The back and forth movement of 
the rack helps the robotic arm move in a two dimensional 
plane. The end effector subsystem of the arm is also 
controlled using a servo motor. These motors are 
programmed according to our needs. The servo motor on 
the effector causes the opening and closing of the claw. 
This mechanism helps in plucking the tomatoes. We have 
restricted the motion of the robotic arm to two 
dimensions to reduce  various difficulties. The closing of 

the claw is activated once the distance between the end 
effector and the tomato is less than a threshold value. 
This distance is measured with the help of Ultrasonic 
sensor. When the distance between the object is less than 
a threshold value a high pulse is given to the servo 
mounted on the end effector.This causes the servo to 
rotate and the claw is accordingly closed. 
 

 
Fig 1. Overview of the system 

Another application of the robot is to use GSM module 
for transmitting the data wirelessly to the farmer. The 
wireless data transmitted includes the temperature and 
humidity of the surroundings as well as the moisture 
content present in the soil. This helps the farmer know 
the ambient condition of the farm and the moisture 
content helps the farmer know whether watering of crops 
is required or not. Thus proper care of the crops can be 
taken with the help of these sensors. After collection of 
all the tomatoes in the farm an acknowledgement 
message is sent to the farmer using the GSM module so 
that the farmer could collect all the gathered tomatoes 
from the basket.  
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Fig 2. Detailed working of the system 

 

VI. PROJECT DESCRIPTION 

A. Motors 
1. DC Motor: 
The DC motor is a transducer that converts electrical 
energy into mechanical energy. These are most 
commonly used for driving wheels in robotic systems. 
Two seperate DC motors are used on both the rear 
wheels of the robot. The purpose of using two separate 
motors is to provide an independent driving mechanism 
to the wheels and for giving it a turning feature. The 
module used had a gear reduction system which reduced 
the RPM(Revolutions Per Minute) of the wheels and 
since the power it receives is constant the torque 
provided by the motor gets increased ( Power = Torque 
* RPM ). The diameter of the wheel was chosen with 
respect to our speed requirement. The speed chosen was 
0.01m/s to 0.03m/s. By this we could calculate the 
diameter of the wheel as follows ( r*RPM = v*60 ).  We 
used a conveyor belt that was connected to the left and 
right wheels separately. This was done in order to keep 
the driving force at the center.     
2. Servo Motor: 

In order to achieve precise control or angular or linear 
position, velocity and acceleration, a servo motor is 
used. A servo motor is a rotary or linear actuator. It 
consists of a suitable motor coupled to a sensor for 
position feedback. Servo motors are used in closed-loop 
control systems. The servo motor is controlled using an 
arduino. Servo motors are being used in the system to 
actuate the rack and pinion gear movements thus causing 
the linear motion of the robotic arm. Also servo motor is 
used to control the movement of the end effector 
subsystem of the robotic arm. The servo motor used in 

the system is a 360 degree rotational motor. The servo 
motors are controlled by PWM(pulse width modulation) 
signals. The servo responsible for the movement of rack 
and pinion is a 360 degree rotational and the one 
connected at the end effector part of the robotic arm can 
rotate for only 270 degrees. 

 
 

Fig 3. Scheme of 2DOF robot arm 
 
 

 
 

Fig 4.2 axis robot arm manipulator 
 
B.   Motor Driving circuit: 

Since the motion of the robot is in a two dimensional 
plane it has to take turns and thus the direction of the 
wheel has to be reverted. For this we used a 
DPDT(Double Pole Double Throw) relay, a mosfet and 
a resistor. The arduino controls the mosfet which acts 
like a controlled relay driver. Whenever there is a need 
to take a turn the arduino gives a high signal to the gate 
of the mosfet and thus the relay gets actuated cusing 
reverting of the power terminals of the motor. This 
provides the motor a rotation in the reverse direction. 
When the right wheel is given forward rotation and the 
left wheel is given backward rotation the robot turns left 
and when the left wheel is given forward rotation and the 
right wheel is given backward rotation the robot turns 
right. The angle of rotation is controlled by the time 
duration for which the robot is kept in this configuration. 
The explanatory circuit diagram is as shown. The speed 
modulation was done by using the concept of 
PWM(Pulse Width Modulation). The T(ON) and 
T(OFF) were altered in the code according to our need 
which in turn changed the duty cycle. The circuitry 
needed for this involved a resistor, a mosfet and 
controlling signal provided by the arduino. 
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Fig 5. Motor Driving Circuit 

C. Raspberry Pi 
We used the raspberry pi 3 model of the credit card sized 
computer from the raspberry pi foundation. The 
Raspberry Pi 3 is about 50% faster than its predecessor 
the Pi 2. It includes built in WIFI and Bluetooth Low 
Energy connectivity, making it truly an IOT-ready 
device. The Raspberry Pi 3 comes with a quad-core 
ARM Cortex-A53 processor. It is described as having ten 
times the performance of a Raspberry Pi1.The purpose of 
using Raspberry pi3 was to initiate faster image 
processing.  

 
Fig 6. Raspberry Pi3 

 
D. Wireless Data Transmission 
GSM module is a fundamental IOT gadget.Internally, the 
module is overseen by an AMR926EJ-S processor, which 
controls telephone correspondence, information 
correspondence (through an incorporated TCP/IP stack), 
and (through a UART and a TTL sequential interface) the 
correspondence with the circuit interfaced with the 
mobile phone itself.The TTL sequential interface is in 
control not just of conveying all the information 
comparative with the SMS previously got and those that 
come in during TCP/IP meetings in GPRS (the 
information rate is dictated by GPRS class 10: max. 85,6 
kbps), yet in addition of getting the circuit directions (for 
our situation, originating from the PIC administering the 
remote control) that can be either AT standard or AT-
improved SIMComtype.A GSM module is used for 
transmitting the data acquired from the sensor and also 
the acknowledgement message to the farmer or to any 
associated person handling the farm. The GSM module is 

used for simple messaging or calling. Once all the data is 
acquired the GSM module sends the message or calls the 
associated person. Subsequently, the farmer can analyse 
the data sent and accordingly manage the condition of the 
farm. The data sent includes the moisture content of the 
soil and the surrounding temperature.Accordingly the 
farmer can make changes in the farm. Eg: If the moisture 
content of the soil is not sufficient enough for the 
tomatoes to grow, the water irrigation system can be 
turned on.This is how the GSM module is helpful for 
wirelessly transmitting the data.  
 

 
 

Fig 7. GSM Module 
 

E. Sensors 
1.Ultrasonic Sensor 
Using the ultrasonic waves the distance is calculated by 
this sensor.The sensor consists of two heads, one for 
transmitting the ultrasonic waves and one for receiving 
the waves reflected from the object.The sensor emits the 
ultrasonic waves which is then reflected from the object 
surface which are captured by the receiving head of the 
sensor. Accordingly the distance is calculated, as the 
distance is given by speed of light multiplied by the time 
between  the emission and reception. 
 
 

 
 

Fig 8. Ultrasonic waves produced to calculate the distance. 
 
An optical sensor has a transmitter and receiver, though a 
ultrasonic sensor utilizes a solitary ultrasonic component 
for both emanation and gathering.  
 

124



• Autonomous Tomato harvester Using Robotic Arm 

•Proceedings for DJ STRIKE 2019-20                                                                                                                 ISBN:  978-93-5391-770-8 

 
 

Fig 9. Ultrasonic sensor 
 
The purpose of using this sensor is that it helps in 
calculating the distance based on which the servo 
actuation is initiated. Also this sensor is used to find the 
distance between the obstacle and the robot and 
accordingly the robot can switch its way. 
 
2. Contactless Temperature Sensor 
 
Infrared temperature sensors sense electromagnetic 
waves in the 700 nm to 14,000 nm go. While the infrared 
range stretches out up to 1,000,000 nm, IR temperature 
sensors don't quantify over 14,000 nm.The sensor senses 
the electeomagnetic rays emitted by the object whose 
temperature is to be determined. The sensor emits 
infrared rays centering on the object and the transmitted 
rays are detected by the photodetectors for determining 
the temperature .These photodetectors convert that waves 
into an electrical signal, which is relative to the infrared 
vitality radiated by the article. Since the produced 
infrared vitality of any item is corresponding to its 
temperature, the electrical sign gives a precise perusing 
of the temperature of the article that it is pointed at. The 
infrared waves are passed into the sensor through a 
window made out of a claim to fame plastic. While 
plastic ordinarily doesn't permit infrared frequencies to 
go through it, the sensors utilize a structure that is 
straightforward to specific frequencies. This plastic sift 
through undesirable frequencies and shields the hardware 
inside the sensor from residue, earth and other outside 
articles. 

 

Fig 10. Temperature sensor 
 
We used a temperature sensor to measure the temperature 
of the surroundings and also the temperature of the 

robotic system. If  the system gets heated to a great 
extent, the system would shut down. The data is 
wirelessly sent to the farmer using GSM module.  
 
3. Humidity and moisture detection sensor 
For nominal operation of the electronic system, 
electrostatic sensitive devices and high voltage devices, 
humidity also proves to be one for factors disturbing the 
normal operation of the electronics.Hence, sensing, 
measuring, monitoring and controlling humidity is a very 
important task. Irrigation techniques like drip irrigation 
need accurate moisture content for plants.In order to 
ensure that the tomatoes produced are fresh and mature 
watering of crops is important. Watering needs to be 
done when the moisture content in the soil is less. This 
sensor helps in determining the moisture content of the 
soil and accordingly the crops can be watered.  
 

 
 

Fig 11. Humidity sensing module circuitry. 
 

F. Image Processing and Tomato Detection 
The image processing was done on the Python 3 
integrated with opencv 3.4 on the Raspberrian OS. 
Numpy library was used to convert the image into arrays 
and thus making it processable.We create the trackbars in 
order to change the ranges to detect a specific color in 
real time. The image filtration is done by applying an 
appropriate mask over it that ensures that only the 
desired colour gets highlighted and the rest of the colours 
are suppressed. The shape detection algorithm involved 
the finding of the contours in the beginning followed by 
the  polygon analysis. Later we improve even more the 
detection, removing all the small dots detected, which are 
just noise. If a contour has 3 points is a triangle, 4 points 
a rectangle and between 10 and 20 points a circle. The 
analysis is in such a way that if the number of sides is 
greater than 10 then it is considered as a circle.  
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Fig 12. Object detection flowchart. 

 

VII. LIMITATIONS 
The robot designed can be used to perform all the basic 
tasks required in the profession of farming but always 
there is a scope of improvement. There are places where 
we have limited our application and can be further 
improved.One of the major problems is the movement of 
the end effector. The movement of the robotic arm is 
restricted to only two dimensions. The robotic arm can 
make movements in forward and backward direction. 
Also, it is difficult for the system to capture the tomatoes 
occluded in the leaves. These tomatoes are not captured 
by the camera and thus are not plucked by the robotic 
arm. Another problem is the waterproofing of the system. 
During the rainy season, the electronics of the system 
may get damaged in the presence of water. Also the 
system would stop functioning once the  battery is 
discharged.  
 

VIII. FUTURE SCOPE 
The field of robotics and machine learning is going to be 
the future. Robots are going to replace humans in almost 
each and every domain. 70% of the world's population 
has occupied themselves in the field of agriculture. Also 
farming requires a lot of labour and time. A lot of 
manpower is required for farming. The system proposed 
by us can help solve all these problems but there is 
always a scope of improvement. the future scope 
includes, how the system can be effectively improved by 
overcoming the limitations. The robotic arm can be made 
to access three dimensions of the space. This would 
cause movement in all three directions and all the points 
in the space can be accessed. The system can be trained 
more efficiently using machine learning and artificial 
intelligence and can be used to perform various tasks. 
The system can be made waterproof and thus the system 
can be used during extreme weather conditions. We can 
use solar panels and hence the issue of battery 
discharging can be resolved.Also the robot can be used 
for removing the weed  (extra waste crops) and sowing of 
the seed operation can also be performed. 

IX. CONCLUSION 
We aim to come up with a system which would suffice 
the need of farming in every corner of the world and 

reduce the workload of the farmers.Also we aim to 
increase the efficiency in terms of harvesting and 
introduce as few errors as possible. 
The time taken and the amount of labour required for 
farming can thus be reduced thereby reducing the 
manpower and the workload of farmers. Also the 
analysis of the farm can be done which can be proven  
beneficial for the farmers.Farmers can remotely access 
the field and perform desired operations on the farm. 
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Abstract– Tryambakam is an aid system developed using 
object detection and depth perceivement that makes it easy 
for a blind person to navigate without dashing into the 
obstacles present in his path.It simplifies the life of a visually 
impaired person and helps them to make decisionswithout a 
guardian.This paper specifies the various software and 
hardware units required to implement the device. 
Tryambakam is implemented using a Raspberry Pi 3 model 
B, a single Pi camera unit,a power bank and audio output via 
3.5mm audio port.The device provides three options to a 
user.The user selects an option using his speech which is then 
conveyed to the system using the Pyaudiomodule.Each 
option corresponds to athread running simultaneously on the 
raspberry pi.The first option is used by the user when he 
wants to navigateoutdoors.This thread is integrated with the 
GPS module.After selecting this option the user has 
to specify the destination to which he wants to navigate 
to.This thread continuously captures the frames of the 
surroundings of the user and convert it into a depth map.The 
depth map helps the pi to differentiate between near and far 
objects.A high frequency sound output is given to the user if 
the user is  too close to an obstacle.Thus the user can change 
the direction in which he is moving.After giving a high 
frequency sound to the user it tries to identify whether the 
obstacle is a human or aobject.The classification is then done 
using the facial recognition module which uses based the 
ResNet-34 architecture but with fewer layers and the 
number of filters reduced to half and the the object detection 
module that is built on top of tensorflow to detect objects 
present in the surroundings of the user. obstacle is first 
compared with the images that are already present in the 
dataset with which the facial recognition module is 
trained.This dataset comprises of 50 images of a person's face 
in grayscale.In case the obstacle is not a person then the 
object detection module is used to determine the object.A 
notification is sent to the guardian incase a dangerous object 
is detected The second thread is used by the user when he is 
not moving i.e he is sitting or standing.This thread uses the 
face detection and object detection module to identify the 
faces and objects that are present in the surroundings of the 
user. The third thread is used by the user when he wants to 
read text .The text detection module uses the Pytesseract 
library which is an Optical Character Recognition(OCR) 
tool recognizes and reads the text of images of typed, 
handwritten or printed text. The output of all the three 
threads is conveyed to the user using ESpeakNG which is 
then heard by the user. 
 
Keywords– Depth map,Optical Character Recognition,Object 
detection,Face Recognition,Text Detection,GPS,Tensorflow 
 
 
 

I.  INTRODUCTION 

It is estimated that around 253 million people worldwide 
are severely or moderately visually impaired.The two main 
mobility aids used by them are canes and guide dogs.These 
techniques do not make use of the modern technologies to 
the fullest extent.This paper explores the potential of these 
modern technologies and how they can replace the current 
legacy devices used by the visually impaired for mobility 
and ultimately improve the quality of life for these people 
. This is the main motivation behind designing 
Tryambakam. Tryambakam is a simple device which is 
designed by keeping into consideration different factors 
such as cost, feasibility, maintainability, comfort, etc. 
Depth cameras are being used extensively in a variety of 
applications, including obstacle detection, gesture 
recognition and environment mapping.However, using 
depth cameras in conjunction with sonification to design 
new navigational systems for blind users is still an 
underexplored area of research.Tryambakam uses the 
above technique to make life easier for the visually 
impaired.Tryambakam is a navigation system for blind that 
makes use of depth cameras to convert the surroundings 
into a depth map.Navigation systems are aid systems that 
help a person to navigate in an unfamiliar environment 
smoothly without being lost or getting hurt. Tryambakam 
uses a Pi-Camera module connected with Raspberry Pi 3 
model to achieve the desired solution proposed. The 
Raspberry Pi is attached to the panels of the cap and the Pi 
Camera, which is responsible for image analysis, would be 
placed on the visor so the person can move his head 
towards the object or face he wants to 
recognize.Tryambakam tries to cover all the problems 
faced by a visually impaired person.It tries to cover all the 
possible situations a visually impaired person will face in 
his life.The user is given three options at the start.The user 
uses his speech to convey the selected option to the 
system.This speech input is converted to text which is then 
given as an input to the system.The first option can be used 
if the user if he wants to navigate outdoors.This thread is 
integrated with a gps module in which the user has to select 
the destination to where he wants to navigate to.It converts 
the surroundings into a depth map and gives a high 
frequency output if the user is very close to the 
obstacle.After giving the high frequency output it switches 
to the second thread which uses the face detection and 
object detection module to identify people and objects 
present in the surroundings of the user. The second option 
can be used independently by the user when he is static i.e 
he is sitting or standing to identify the various people and 
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objects around him.The third option can be read by the user 
if he wants to read text.The output of the above three 
options are conveyed to the user as audio through the 
earphones connected to the audio port of the raspberry 
pi.Tryambakam is designed in such a way that it is very 
easy to incorporate it with daily clothing.This type of 
wearable electronic devices are on an upwards 
trend.Tryambakam is mounted on a cap that will gel well 
along with any outfit the person wears.This was the main 
motivation behind designing the system. 

II. RELATED WORK 

The aid systems that are being developed nowadays for 
visually impaired people involve a mixture of computer 
vision and other technologies with various restrictions.A 
sensing approach was proposed by  Mekhalfi et.al which 
uses a portable camera to give a detailed description of 
indoor scenes .The major limitation of the prototype is that 
it is not scalable enough to adapt for more objects and high 
processing power makes the system bulky and high power 
consuming. Hub et.al is an indoor navigation system 
which uses the object identification feature which makes 
use of the object colours.The enhanced processing power 
of mobile devices allows real-time processing of 3D 
models and the local sensors help in orientation and object 
identification. The major disadvantage of the prototype is 
inaccurate depth measurement that can be disastrous if 
implemented in the real worldKumar et.al. is a RFID and 
GPS integrated navigation system for visually impaired 
that requires  a pre-developed infrastructure of RFID tags. 
It makes use of ultrasonic and infrared sensors to identify 
the objects that are present within a particular radius.The 
user has to be physically near the object in order to detect 
it which is not feasible for real-life navigation systems as 
the visually impaired person can dash into the object 
before detecting it. Kaiser et.al. developed a navigation 
system that can be installed along with clothing apparels 
for the visually impaired.It uses the SLAM approach for 
navigation in the indoor environment.The main purpose of 
the system is to help a person in navigating by localizing 
the location every time the user takes a step.This system 
also requires either a developed infrastructure or sensor 
fusion which drastically increases the cost of the 
navigation system.The outdoor navigation systems help to 
navigate when a person wants to go long distances but fail 
to help the person when he wants to navigate to nearby 
places.Neto et.al.is a Kinect-based wearable device that 
performs real-time face recognition system and the output 
to the user is given as audio feedback. It uses depth 
information and temporal coherence to increase the 
accuracy of the model.This method can only be used in an 
indoor environment which is its main limitation.Takizawa 
et.al. consists of a cane for assisting blind people but it 
requires excessive human interaction to work and is very 
large in size which makes it an poor solution for blind 
assistance.The system must be as light as possible and 
easy to use.The main advantage of computer vision 
systems over other techniques is that there is no need of an 

infrastructure as these systems can be easily installed and 
they go well along with clothing apparels.Moreover the 
sensors have a relatively less range for object detection as 
compared to the computer vision systems.Our solution 
aims to help visually impaired people in an efficient 
manner. 

III. PROPOSED DESIGN 

The proposed system is primarily based on Raspberry Pi. 
The system uses a Raspberry Pi 3 model B. Along with it 
is the source of power to the chip, which will be a portable 
power bank. To enable capturing of the image a Pi camera 
of good quality is used along with the Raspberry Pi.The 
device provides three options to a user. The user selects an 
option using his speech which is then conveyed to the 
system using the Py- audio module that converts speech to 
text. Each option corresponds to a thread running 
simultaneously on the raspberry pi. The first option is used 
by the user when he wants to navigate outdoors. This 
thread is integrated with the GPS module. After selecting 
this option the user has to specify the destination to which 
he wants to navigate to. This thread continuously captures 
the frames of the surroundings of the user and convert it 
into a depth map. The depth map helps the pi to 
differentiate between near and far objects. High-
Frequency sound output is given to the user if the user is 
too close to an obstacle. Thus the user can change the 
direction in which he is moving. After giving a high-
frequency sound to the user it tries to identify whether the 
obstacle is a human or an object. This classification is done 
with the help of the facial recognition module which is 
based on ResNet-34 architecture from theDeep Residual 
Learning for Image Recognition but with fewer layers and 
the number of filters reduced to half and the object 
detection module that is built on top of TensorFlow to 
detect objects present in the surroundings of the user. The 
obstacle is first compared with the images that are already 
present in the dataset with which the facial recognition 
module is trained. This dataset comprises of 50 images of 
a person's face in grayscale. In case the obstacle is not a 
person then the object detection module is used to 
determine the object. A notification is sent to the guardian 
incase a dangerous object is detected the second thread is 
used by the user when he is not moving i.e he is sitting or 
standing. This thread uses the face detection and object 
detection module to identify the faces and objects that are 
present in the surroundings of the user. The third thread is 
used by the user when he wants to read text. The text 
detection module uses the Pytesseract library which is an 
Optical Character Recognition(OCR) tool recognizes and 
reads the text of images of typed, handwritten or printed 
text. The output of all the three threads is conveyed to the 
user using ESpeakNG which is then heard by the user 
through the earphones connected to the audio port of the 
raspberry pi3. 
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IV. BLOCK DIAGRAM 

 

 
 

Fig. 1. Block Diagram 
 

V. ARCHITECHTURE 

The Power requirement of Raspberry Pi is satisfied using 
a portable battery connected to the micro USB slot on the 
chip.The power button is used to enable or disable the 
device. The Raspberry Pi along with pi camera and battery 
is mounted on the smart cap which will be worn by the 
visually impaired person. The pi camera is mounted using 
a flexible cord so that the person can adjust it as required. 
The sound output of the model is delivered using earphone 
that is connected to 3.5mm audio jack. The following 
figures show the Architectural design and the Conceptual 
design of the proposed model. 

 

 
 

Fig. 2. Conceptual Design 
 

 

 
 

Fig. 3. Flowchart 

VI. OBJECT DETECTION 

There are various algorithms which help in image 
classification which is used to determine if an object is in 
present in image or not whereas the object localisation 
algorithms are used to detect the object and find their 
position in the image .there are various mechanism  used 
for object detection which are YOLO (you only look once 
) and the SSD(Single shot Multi-Box detector) are used .In 
our approach we have used SSD algorithm for object 
detection and localization.   
A. Single Shot Detection SSD  
Single Shot detector is similar to YOLO takes only one 
shot to detect multiple objects present in an image using 
multi-box. Accuracy and  high speed of SSD is algorithm 
is due to eliminating bounding  box proposal like the ones 
in RCNN  
And progressively decreasing convolutional filter for 
predicting object categories and offsets in bounding box 
locations.     
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Fig. 3. SSD Architecture 
 
SSD uses VGG-16 as the base network followed by multi-
box convolution  layer.VGG-16 is used for feature 
extraction.  
For high quality image classification SSD uses CNN 
architecture which has VGG-16 as base network. .SSD 
ismulti-scale slidingwindow detector and leverages deep 
CNN for object localisation and image classification . 
SSD’s architecture builds on the MultiBox’s loss function 
combined two  components:  
•Confidence_Loss is used to measure how much a network 
is confident about the object detect in the box . Loss is 
calculated using categorical -cross entropy.  
•Location Loss: It is used to estimate how far the object 
detect during the testing is far from its actual position . 
Multibox_Loss = Confidence_Loss + Location_loss 
*beta. The beta term helps us in balancing the contribution 
of the location loss. 

VII. FACIAL RECOGNITION 

Facial recognition involves capturing image of face and 
then the captured image is compared to the image stored 
in the database.The process involves training of known 
image classify them with known classes and then they are 
stored in the database. Facial recognition is a two-stage 
process:Face Detection: The first stage is used to detect 
the presence and location of all the faces in an 
image.Feature vector Extraction: The 128-d feature vector 
is extracted for the face obtained in the previous stage. The 
feature vector is used to quantify each face.This Model is 
categorized into three modules which are training, 
detection and recognition. This section explains each 
module in detail.the method we are following   are input 
image given to our deep learning  model where the model 
gives bunch of numbers that describe a face (known as 
face encodings). When we given different images of same 
person as their facial features match the deep learning 
model return vector with nearly the same 
output.We  have  used deep learning library Dlib which 
gives outputs a bunch of numbers (face encodings) when 
we pass in the image of someone’s face.Huge amount of 
data is required to train our neural network. Our model 
must be able to detect the dissimilarity and similarity 
between two input images of faces. Vector space 
generated by our model should be similar  of a with same 
facial features and different images. irrespective of the 
other parameters. So, we need to train our model with 
various images of same person The training module trains 

the model using dlib and face recognition libraries. The 
face recognition module is used to detect faces in the 
training images. Dlib library is used to extract 128 d 
feature vector of each face detected by the face recognition 
library. Each unique face in the training dataset 
corresponds to a unique 128d feature vector. These 
embeddings are saved in a file with extension .pickle. We 
use these embeddings to recognize the faces of the 
characters in video streams.After training the model we 
need to test if the model is trained on correct values of the 
facial encoding  of a person  the frames extracted from the 
HD video streaming. Based on the facial features 
extracted from the image we get an 128-d vector which is 
then compared with imagesin the database having the 
same feature .if the feature matches to any image in 
database then its corresponding identity is displayed as an 
output  .Sometimes, face detection algorithm may get 
more than one result even there is only one face in the 
frame. In this case, a post image processing is being used 
for extracting the exact face coordinates with OpenCV 
libraries.  

VIII.  TEXT RECOGNITION 

The first step towards building an efficient OCR system is 
to find out the specific text locations.  

A. Text Detection: 

The scene text detection has been realised using the YOLO 
algorithm in python using Keras and TensorFlow 
backend.YOLO is used to achieve object detection in real-
time. The algorithm fits a single Convolution neural 
network to the full image, and then segregates the image 
into various regions and predicts co-ordinates of bounding 
boxes and probabilities for each region. To make 
predictions, algorithm requires single forward propagation 
pass through the neural network. The algorithm is capable 
of predicting multiple bounding boxes 
simultaneously. We have used ICDAR dataset to train our 
model. The images from the dataset aren't fed directly to 
the neural network instead they are preprocessed initially. 
The data is pre-processed and saved in the form of the 
NumPy array. First, All the images are resized to 512x512 
px and normalized to a range of [-1,1]. Respectively, the 
ground truth values of the boxes are updated. 
The YOLO algorithm is implemented usingMobileNetv2 
architecture. MobileNetv2 architecture is used as a feature 
extractor.MobileNets are small, low-latency, low-power 
models parameterised to meet the resource constraints of 
a variety of use cases. The fully connected layers of 
MobileNet are removed and three Convolution layers are 
stacked to the outermost layer of the MobileNet 
architecture to get the required results. The Model detects 
the text in the input image and is made to predict its 
corresponding bounding boxes.  
 
B. Text Recognition: 
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The text is recognized using the Pytesseract python 
library. Python-tesseract is a library that provides tools for 
optical character recognition(OCR). That is, it will 
recognize the texts found in images. Each text detected in 
the previous step is given as input to the library. The list is 
made of the words detected and is addressed to the user 
using text to speech engine. 

 

IX. DEPTH SENSING 

 
Depth Sensing is used for estimating the depth of each 
pixel in the frame i.e the distance of an object from the 
camera. We used RGB images and corresponding depth 
information to build depth estimation model. We have 
trained the model using NYU v2 depth dataset. The dataset 
consists of about 4 lakh images and their corresponding 
depth maps. The model is composed of an encoder and 
decoder architecture. The encoder is a pre-trained 
DenseNet 169. The encoder consists of 4 dense blocks that 
is followed by the fully connected layers in the DenseNet 
169 model. The decoder consists of a single bi-linear 
upsampling layer followed by 2 Conv layers for each 
block. In standard, upsampling layers are concatenated 
with the corresponding layers in the encoder. The trained 
model outputs the depth map of an input image.Depth map 
pixel values represent the estimated depth of that pixel in 
an input image 

X. TEXT TO SPEECH 

Text to speech is a system which is based on the automatic 
generation of the new sentences or words. This is a method 
where a computer is given the ability to 
speak.TheESpeakNG module is responsible from text to 
speech in our system. 

XI. SPEECH TO TEXT 

Speech Recognition is responsible for recording the 
speech of humans and converting it into text format. 
Speech recognition is associated with the fields 
Linguistics,Computer Science etc.Speech recognition is 
used in the following fields: 
.It is used in car systems. 
It is used in health care for documenting medical reports 
as well as for therapeutic purposes 
.It promotes high performance in millitary fighter aircrafts 
,Helicopters etc. 
.It is used in telephony and other domains 
.It plays a pivotal role in education and daaily appliances 
.It is used by people with disabilities to control devices. 
In our project we are using the Pyaudio to convert the text 
which is presented to the blind person into speech which 
can be heard by the person. 
The speech recognition is assessed using two factors: 
A.Accuracy 
B.Speed 
Working 

It is derived from the algorithm of  acoustic and language 
modeling. 
.Acoustic modeling describes the relationship between 
audio signals and the linguistic components of speech. 
.Language modeling helps in distinguishing between 
words that sound similar by matching sounds with word 
sequences. 

XII. FUTURE SCOPE 

The device that is implemented is installed on a cap.Before 
adding extra features we aim to make the device more 
efficient by increasing the speed and memory of the device 
and making the training process as simple as possible.The 
device covers all possible contingencies except the case 
when the user wants to navigate indoors.We wish to 
extend our project by providing an indoor navigation 
system as an additional feature which will help the blind 
person to navigate when he is inside his house.The device 
will make use of wifito help the person to navigate to 
different parts of his house. Moreover our system could be 
improved by fusing data from multiple sensors. This could 
both improve the accuracy of the obstacle detection 
algorithm and increase the range of our system.Similarly, 
we wish to make the device as user friendly as a tablet for 
the blind, which can also be used for entertainment 
purpose like listening to music. It should be self learning 
and it will be able to recognize different denominations of 
currency, read signs, identify colours (specially for traffic 
signals) and other things. Other than this, making the 
device lighter and water resistant is also something that we 
wish to work on so that the person who is using it has to 
take minimum care and maintenance. 

XIII.  RESULT 

We are able give an alert signal to the blind person if an 
obstacle is detected with the help depth map. 
 

 
 

Fig. 4. Depth estimation of wild image  

XIV. CONCLUSION 

Our aim to make the blind  person free of human help to 
carry out his daily chores, may prove to be useful for them  
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to perform various task without any human assistance and 
implementable in a real time environment.  We are 
providing a basic implementation of our device-
Tryambakam, which helps the affected person to guide 
him to his destination from his current location by 
overcoming all the obstacles in his path towards the 
destination . He can read text, recognize objects and faces 
with the help of the device. 

ACKNOWLEDGEMENT 

 
We would like to thank our respected principal Dr. Hari 

Vasudevan of D. J. Sanghvi College of Engineering for 

giving the facilities and providing a propitious 

environment for working in the college. We would also 

like to thank our teachers for their continuous support. We 

would also like to thank S.V.K.M. for encouraging us in 

such co-curricular activities. 

 
REFERENCES 

 
[1] Mekhalfi, M. L., Melgani, F., Bazi, Y., &Alajlan, N.        (2015). A 
compressive sensing approach to describe indoor scenes for blind people. 
IEEE Transactions on Circuits and Systems for Video Technology, 
25(7), 1246-1257. 
 [2] Hub, A., Diepstraten, J., &Ertl, T. (2004, October). Design and 
development of an indoor navigation and object identification system for 
the blind. In ACM Sigaccess Accessibility and Computing (No. 77-78, 
pp. 147-152). ACM.  
[3] Yelamarthi, K., Haas, D., Nielsen, D., &Mothersell, S. (2010, 
August). RFID and GPS integrated navigation system for the visually 
impaired. In Circuits and Systems (MWSCAS), 2010 53rd IEEE 
International Midwest Symposium on (pp. 1149-1152). IEEE.  
[4] Kaiser, E. B., &Lawo, M. (2012, May). Wearable navigation system 
for the visually impaired and blind people. In Computer and Information 
Science (ICIS), 2012 IEEE/ACIS 11th International Conference on (pp. 
230-233). IEEE.  
[5] Neto, L. B., Grijalva, F., Maike, V. R. M. L., Martini, L. C., Florencio, 
D., Baranauskas, M. C. C., ... &Goldenstein, S. (2017). A Kinect-based 
wearable face recognition system to aid visually impaired users. IEEE 
Transactions on Human-Machine Systems, 47(1), 52-6   
[6]Takizawa, H., Yamaguchi, S., Aoyagi, M., Ezaki, N., & Mizuno, S. 
(2015). Kinect cane: An assistive system for the visually impaired based 
on the concept of object recognition aid. Personal and Ubiquitous 
Computing, 19(5-6), 955-965.  
 
 
 

 

 

 
 

 
 

 

132



•Predictive Algorithm-based Traffic Regulation Enforcer 

• Proceedings for DJ STRIKE 2019-20                                                                                   ISBN:  978-93-5391-770-8 

Predictive Algorithm-based Traffic Regulation 
Enforcer 

Ashwin Swaminathan1,Soham Deshpande1, Venkatramanan V2 

1 U. G. Student, Electronics and Telecommunication Department, DJSCE, Vile Parle(W), Mumbai – 400056 
2Assistant Professor, Electronics and Telecommunication Department, DJSCE, Vile Parle (W), Mumbai – 400056 

Email: 1ashwin071299@gmail.com, 1soham.deshpande1999@gmail.com, 2venkantaramanan.v@djsce.ac.in

Abstract—The document proposes the design of smart traffic 
lights as a vehicle traffic control system, forming a part of a 
bigger intelligent transport system to regulate traffic, 
especially in populous metro cities. Volume of traffic on 
working days, during peak hours can be cumbersome. Despite 
that, traffic signals follow a fixed time interval algorithm. The 
fundamental concept of a smart control system is the analysis 
of traffic congestion information, to apply it to traffic streams. 
It executes congestion-based algorithm to regulate the flow of 
traffic avoiding traffic build-up. This will result in a smooth 
and efficient flow of traffic in the city; hence saving time, 
ensuring safe movement of automobiles and pedestrians and 
minimising fuel wastage.  
 
Keywords—Regulation, Traffic, Smart Signalling, Predictive 
Algorithm, Dynamic Control, Density Control 
 

I. INTRODUCTION 
As of the year 2020, India is the second most populated 
country in the world. Alongside rapid industrialisation, the 
logistics of all kinds of business operations has also 
compounded exponentially. This has led to the 
disproportionate distribution of crowding throughout cities. 
Key areas like business valleys, railway stations and 
multipurpose megamalls tend to have a greater 
concentration of commuters. Furthermore, these important 
junctions tend to get choked only during certain hours of the 
day. As a result, traffic in an overcrowded metropolis 
creates a nuisance. Traffic lights when staggered and long in 
duration, create congestion; resulting in huge cumulative 
delays. On the other hand, long traffic signal duration on an 
empty road encourages rule breaking, which increases risk 
of damage to life and property. The onset of industries and 
development makes India a fast-growing economy, making 
technology affordable and beneficial to regulate an orderly 
movement of traffic throughout a city.  
As per the current scenario, traffic signals operate as a 
function of time. A fixed duration of time delay is applied 
between stop and go signals. This completely disregards the 
density of vehicles present on the road and hence the actual 
requisite time duration. This often results in busy roads to 
accumulate heavy incoming traffic faster than outgoing 
traffic released, essentially causing the road to get choked. 
Furthermore, the disproportionately short go-signal duration 
causes intense mania among drivers in order to not miss the 
signal. This results in rash driving, lane breaking and 
accidents. 
A smart way to tackle traffic has to beinitiated which can 
replace our existing non-efficient system that is based only 

on time with a system based on population density in a 
particular area. This will help in saving time, as well 
asprioritising the smooth movement of emergency vehicles 
such as ambulances, fire brigades, etc. Thetime spent by 
waiting for lights to change could be reduced by over 28% 
with the introduction ofsmart traffic lights. This will 
increase lawfulness among citizens and also greatly alleviate 
the burden of law enforcement officials like the traffic 
police. CO2 emissions could be cut by as much as 6.5%.  
This project when implemented throughout a city will 
dynamically regulate the flow of traffic and will 
bebeneficial to the State and Central Governments as it will 
increase the efficiency of current road networksand save 
money spent on building new megaprojects. Several road 
expansion projects call for the demolishment of residential 
and commercial properties for widening of roads. Smarter 
signalling will hence also reduce the burden on land 
allocated to transport facilities due to more efficient 
management of the space in use. 
 

II. LITERATURE SURVEY 
The traffic at any junction can be calculated by counting the 
number of cars at that particular junction. There are multiple 
ways to achieve the same. One method involves image 
processing in real time, as discussed in [1]. A web camera is 
attached to the traffic signals that constantly captures 
multiple images of its vicinity. These images are then 
compared to a reference image of the empty road and image 
processing techniques are applied to detect the edges of a 
car and hence identify them [2]. The most common image 
processing technique used is conversion of the reference and 
sample image from RGB to grayscale, enhancing the 
dimmer frequency components and then applying a suitable 
edge-detecting filter [7]. Alternatively, a video camera can 
be used [3] that counts the number of object pixels in each 
video frame to identify vehicles. However, the major 
drawback in using image processing is its poor accuracy. 
Vehicles may get hidden from the view of the traffic signal 
camera due to the presence of larger vehicles or obstacles 
like tree branches, hoardings or other macro objects. Also, 
the range is limited and accurate detection of farther placed 
objects that may often appear blurred,mandates the use of a 
higher quality camera [4]. 
The other commonly used method is the use of IR (Infrared) 
Sensors [5]. IR transmitters and IR receivers are placed at 
opposite sides of the road. The IR system gets activated 
whenever a car passes across the line of action between the 
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transmitter and receiver. Once the vehicle is detected, this 
information is relayed to a microcontroller [6]. The 
microcontroller will count the number of times the system 
got activated, which essentially gives the count of the 
vehicles proceeding towards the junction. Higher the count, 
longer is the duration for which the LED glows [8][9].  
Another less popular technique is the Inductive Loop 
Detection. [10]Here a loop of insulated wire with several 
turns is placed in a groove on the road. When a vehicle 
travels by this loop, the wire gets charged and 
communicates to the controller in the signal hence 
identifying a vehicle. The counter of number of vehicles 
will be incremented each time a vehicle passes over the 
loop. However, this system is unreliable due to improper 
connections and its effective application depends on the 
geography of the road, since the road needs to be dug up to 
fit the loop. [11] 
The technique that we propose to use however, is a more 
modernised approach and it takes advantage of the existing 
resources at the disposal of drivers. Modern cars come with 
an advanced system installed onto them. An increasing 
number of car owners make use of third-party navigation 
apps like Google Maps that is installed into their system to 
reach a destination. Our approach is to tap this information 
and use it as input for our application. As the number of 
drivers navigating through the same junction increases, the 
density of traffic at that junction increases. This information 
will then be relayed to the microcontroller installed on the 
traffic signal at that junction and hence be translated by our 
system to an increased duration of the glowing period of the 
LED of the traffic signal. Our system therefore does not 
involve the use of multiple expensive hardware as it 
primarily operates on a software application.A number of 
Intelligent Transport Systems (ITS) have also been 
developed by various researchers and companies. ITS are 
database management systems that detect and analyse traffic 
patterns in a city. They maintain a record of the existing 
infrastructure and suggest requirements for new. These can 
be used as important references for the smart signalling 
system. [12][14] They can also work in coordination with 
our proposed system, as collection of information of private 
vehicles including identification number, etc. can be 
automated by the use of GPS. [13] 
 
 

III. BLOCK DIAGRAM 
 

This block diagram illustrates the flow of the processes that 
govern the working of the Smart Traffic Controller. It is 
necessary to collect some basic data before operation, 
primarily including the live location and the predictive 
navigation of the automobiles. The acquisition of data is 
achieved by communicating with software applications 
designed for the purpose. Alternatively, hardware devices 
based on Arduino and GPS and GPRS module can be used. 
The acquired data is then processed to predict with the help 
of machine learning algorithm to dynamically control the 
time duration of the traffic signal based on the density of 
automobiles detected from the first step. 

Finally, the changes are applied in real time in the 
Implementation stage. Since traffic conditions change 
continuously, the system will demand execution of the 
algorithm repeatedly. Hence the signal is controlled 
dynamically. 

 
 

 
 

Fig. 1 Block Diagram of the working 

 
 

IV. BACKGROUND 
 

A. Arduino Uno 

Arduino is an open-source hardware and software tool that 
builds microcontrollers and microcontroller kits on a single 
board for digital devices. 

 
Fig. 2 Arduino Uno 

B. STM32 

STM32 is a series of microcontrollers that offer a large 
number of serial and parallel communication peripherals 
that are capable of being connected to various kinds of 
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electronic components like cameras, sensors, etc. They 
consist of an internal flash memory and RAM. 

 
Fig 3. STM32 

C. GPS Module 

It is a global navigation satellite system that provides the 
real time location to a GPS receiver anywhere on Earth 
where there is an unobstructed line of sight to four or more 
GPS satellites. Unobstructed refers to the lack of large 
obstacles like buildings and trees in the line of sight. 

Arduino can be easily interfaced with the GPS module. The 
module only requires the usage of 4 pins namely VCC, 
GND, RX and TX.Modules communicate over a serial 
connection RS232. NMEA, i.e. National Marine Electronics 
Association is the standard text protocol that is used for 
GPS that is generated by the module continuously.  

 

 
Fig. 4. GPS Module and Antenna 

D. FTDI 

FTDI stands for Future Technology Devices International.It 
is a private semiconductor device company specializing in 
USB technology. They develop, manufacture and support all 
those kinds of devices that are used for transforming RS232 
or TTL serial data into USB signals. 

 
Fig 5. FTDI  

 
V. WORKING 

 
The traffic controller system works in three major stages, 
namely: 

A. Acquisition of Data 
B. Processing of Data 
C. Implementation 

 
A. Acquisition of Data 
 

A large-scale acquisition of live location and predictive 
navigation of cars and automobiles can be done through the 
following options. Google APIs, i.e., a set of programming 
interfaces such as Google Earth and static Maps is used by 
third-party apps to gain access to Google Services and hence 
extend their existing functionality. For vehicles not using 
the aforementioned service, an application using Android 
studio with Java has been developed for compatibility with 
phones or Android auto. Finally, Arduino can be used 
alternatively in tandem with GPS and GPRS module to 
access the current location of the vehicle and automatically 
send it to the server. 
 

B. Processing of Data 
The acquired data is analysed to detect the current location 
and predict the estimated time of arrival.  Using this, a set of 
similar ETAs of different vehicles can be obtained at a 
particular junction which indicated the estimated traffic 
there.  

The number of vehicles is processed and for different 
traffic densities, different durations of traffic signal is 
implemented. For a small traffic density, the signal is altered 
to a short duration whereas for a heavy traffic, the duration 
of the signal is made longer.  
 

C. Implementation 
Consider a 4-way junction. One road may have 7 cars, 
another 58, yet another 22 and so on. But the current traffic 
lights have a fixed amount of time between red and green 
lights. This will lead to a traffic jam at the second road. 
Implementing this system will alter the time between the red 
and green light, creating a short signal at the first road and a 
longer at the second and so on. This ensures smooth traffic 
flow in the block around the junction. If this server is placed 
at every junction, that block will have smooth traffic flow. 
 

VI. FUTURE SCOPE 
The project can be expanded by making the code self-
sufficient by detecting the levels of traffic density in a given 
junction and automatically adjust the time frames of the 
signals regulating the flow of traffic through the crossroad 
running in different directions. Heavily choked roads should 
be allowed a longer duration of free movement and once the 
road gets relatively empty, the code should be able to detect 
the same and stop the movement. The other roads will hence 
be allowed free movement as per the density in contrast to 
the existing sequential pattern of signal flow.The system can 
also be improved by the integration of existing database 

135



•Predictive Algorithm-based Traffic Regulation Enforcer 

• Proceedings for DJ STRIKE 2019-20                                                                                   ISBN:  978-93-5391-770-8 

management systems on traffic analysis studies. [15] 
Intelligent Transportation Systems offer a detailed 
demographical and geographical study of the traffic patterns 
throughout an area of interest. These studies can help 
predict or estimate the traffic density for a road that receives 
similar traffic on a regular basis and set default values closer 
to target values. 

 
VII. RESULTS AND CONCLUSION 

With the ever-increasing number of commuters in big cities, 
it is necessary to develop an efficient means to tackle the 
traffic situation. We have implemented the GPS module to 
gather information about the density of traffic at a junction 
and hence dynamically control the duration of the glowing 
period of the LED of the traffic signal at that junction. The 
system is built on an application that is flexible in usage and 
compatible with the various kinds of operating systems that 
are popularly used in vehicle systems and personal 
smartphones of drivers. The proposed system meets its 
primary goal of replacing the existing inefficient system as 
it offers a superior management of time at a relatively 
inexpensive means. 

 

 
 

Fig. 5. Image representing number of satellites in action 
Blue – in range 
Green – active 

 

 
 

Fig. 6. Time domain graph showing the period of activity and 
inactivity of satellites 
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Abstract—Security is the main concern in our daily life. Doors 
locked using conventional locks are not as safe as it used to be, 
anyone can break in by breaking these locks. We need to 
make a framework that will give us 24/7 security. Password 
based door lock system allows only approved persons to access 
restricted areas. The password can be entered via a matrix 
keypad, connected to an Arduino. If the password is matched 
with the stored password the door gets opened. This 
programmed based bolt framework will give client more 
secure and minimal effort method of operation. If the user 
forgets his/her password, they can reset their password with 
the help of a onetime password sent to their device. This OTP 
can be further used to reset the existing password. Voice 
commands are also present with the help of a 0.5 W 8 Ω 
speaker and a buzzer. The security door lock automation 
system promises a bold step to the future where mechanical 
doors will be substituted by electronic door locks.  
Keywords—Arduino, matrix keypad, OTP, Door locking system 

I. INTRODUCTION 

Residential buildings, offices, shops, banks, educational 

institutions etc. need high level security for safety purposes. 

To provide security for these, smart lock systems have been 

introduced. There are many innovative smart door locks. 

Doors are meant to provide security and prevent 

encroachment from unwanted people. Personals and 

corporate bodies are becoming aware of the cons that are 

associated with relying on mechanical keys and padlocks 

for providing security to their apartments and organization, 

because criminals can make duplicate keys and/or make 

master keys that can be used to break into their apartments 

or offices. In order to find a replacement for this insecure 

and old-fashioned model, the use of password-based 

mechanism in doors/gates evolved. Password Based Door 

Lock System is designed using ARDUINO UNO. The 

person is allowed access to the secured area once the 

correct keycode or password is entered, which results in 

opening of the door thereby granting access. Password 

Based Door Lock System which is based on Arduino UNO 

is a simple project where a secure password will be used as 

a method for door unlocking. The old-fashioned lock 

systems use mechanical locking and these can be replaced 

by new advanced and better techniques of secure locking 

systems. These advanced methods are a combination of 

mechanical and electronic devices and are highly reliable 

and intelligent. One of the distinct features of these 

intelligent lock systems is their high efficiency and 

simplicity. That kind of an automated door-lock system 

consists of an electronic control assembly, which has a 

purpose of controlling the output via a password. A few 

examples of this output load can be a motor or a lamp or a 

speaker or any other mechanical / electrical load. This 

advanced system, sends information to the owner when the 

lock is being damaged physically. It also enables the user to 

remotely operate the door lock. Over the years, a range of 

control systems have been designed and successfully 

implemented in order to prevent access to unknown users. 

The main reason for using locks for our buildings (office, 

home, college, bank.) is for security of our lives, property 

and wealth. It is therefore very essential to have a stress 

free and convenient means of achieving this goal. 

Moreover, automatic doors have become a regular feature 

on different types of institutions, and they are becoming 

increasingly popular with every passing day, with respect to 

developing an effective and a reliable hybrid of mechanical 

and electronic devices geared towards providing adequate 

security. Home security has been a major issue of concern 

because of the dramatic increase in crime rate and each and 

everyone wants to take proper measures to prevent 

intrusion. In addition to this, there was a pressing need to 

develop home automation so that the user can take 

maximum advantage of the technological advancements in 

GSM module technology and computer control systems. It 

is also rather interesting to know that some of the 

commonly used day to day devices like telephone land line 

or the Global System of Mobile communication (GSM), 

possess features which can be used personally by 

individuals or industries to operate various appliances like; 

doors, electric bulb, refrigerator, TV, air condition, robotic 

arm, etc. The microcontroller continuously monitors the 

keypad. When somebody enters a password on the keypad, 

it will check the entered password with the password stored 

in the memory and if the two passwords match, then the 

microcontroller will switch on the corresponding device. 

The system will only allow access to a person who knows 

the correct password and it won’t allow access to 

unauthorized people. The system has an alarm to alert the 

person, when there is a potential to try to break the 

protection barrier.    

This project “Arduino based password protected locking 

system” can be used to provide enough security in various 

places like bank lockers, security doors, BIOS locking in 
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computer etc. Doors are meant to keep unauthorized people 

out. They are being made of strong metallic structures and 

not simply wood. The security sectors are experiencing 

growth as it has never seen before and are projected to keep 

growing. So, the need is to certify the authenticity of 

currently available systems and there is a need to encourage 

research for the production of more reliable and convenient 

systems which operate smartly and efficiently. The main 

goal is to provide higher security.  

II. LITERATURE REVIEW 

Security Management is a very important topic so a lot of 

analyses has been conducted on it, particularly within space 

of door lock. Audio/Video tech was assimilated into the 

access management system designed. A camera was also 

installed by the suitable personnel to look at the outside 

door to the house. This camera live feeds what it sees to the 

owner of the house via a cellular network. This allows the 

owner a different kind of security management to the 

owner’s home. He/she will then identify an intruder via 

alert systems, chat with the guest via video streaming 

technology and also engage in two-way communication 

through the security system. In one of the papers, the 

research worker set up a digital door lock system with the 

help of Internet of Things (IoT). The use of IoT reinforced 

safety because the system transfers recorded pictures to the 

user’s mobile device in case it notices a suspicious entity 

trying to intrude on the area being guarded. This technique 

doesn’t solely send data to individual once the lock is being 

damaged physically, it also allows the user to operate the 

door lock remotely. In another, the system uses facial 

recognition as an access control mechanism to provide 

entry to only the people it trusts. The system has three 

subsystems: face detection, face recognition and remote 

door access management. The door opens automatically 

when it sees a recognizable face and on the other hand 

raises an alarm if it sees a face which is unrecognizable. 

Bluetooth technology was also utilized to establish contact 

between the owners cellular device and therefore the 

controller board, whereas utilization of Wi-Fi to attach 

devices which are utilized in door look was mentioned in a 

couple of papers; the users will lock and unlock any door 

within which the particular system is embedded in, using a 

smartphone application using Android or IOS and a Wi-Fi 

system for communication. One of the systems designed 

consists of a micro-controller primarily based on electronic 

physical door locking system that uses of a matrix 

computer keyboard & GSM or CDMA network. Password 

is safeguarded in the form of Programmable Read Only 

Memory (PROM) thus it is changeable. Once someone 

enters the code within the matrix computer keyboard, the 

microcontroller is responsible for verifying the code. If the 

entered code matches with the correct code, the device 

opens the door. However, when somebody enters the wrong 

code, a red LED is set off. Use of GSM/CDMA module can 

be employed for operation of the device; once the owner 

makes a call from his mobile device to the receiving device 

that’s ready in the most important electronic equipment, the 

system verifies whether the call was from an authorized 

user and confirms the same, thereby unlocking the door. 

IPS circuit will be used for providing backup in event of an 

emergency ensuing from power outage. Palmtop-

recognition system is also one of the most important user 

recognition systems studied. It operates on advanced image 

processing algorithms which are responsible for reducing 

the error in fingerprint detection that can arise due to 

insufficient scanning. From the mentioned literature 

reviews, it has been noted that the single authentication by 

using password is good but is susceptible to being exposed. 

Thus, another layer of protection is the need of the hour 

hence the dual system authentication has been introduced to 

increase security. In one of the papers, the plug-in 

electronic watchword door lock is split into 2 sections: the 

primary one which includes a matrix computer keyboard 

and junction rectifier connected to a microcontroller that 

forms the portable key. The second section consists of a 

GSM module, microcontroller, an LCD, relay and a motor 

that are mounted on the door which comprises of the static 

section. The mobile section is installed onto to the static 

section before the entering of password grants access. The 

physical keypad is employed to enter the password, and if 

the entered password matches with the correct one the door 

is opened with the help of a motor that is employed to 

rotate the door lock. 

 

 
Fig. 1 New Door Lock Security Systems using Various Techniques 

along with Their Problems  
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III. BACKGROUND 

A. Arduino Uno Board   

Arduino is a free to use electronic device based on software 

and hardware. The first Arduino was introduced back in the 

year 2005, aiming to provide low cost, efficient devices 

that can collect real life data using sensors and actuators.   

An Arduino’s microcontroller can be pre-programmed with 

the help of a boot loader that eases the purpose of 

uploading of programs on the flash memory. As on 2016, 

there have been a total of 17 versions of Arduino hardware 

that have been produced commercially. Also there are 26 

different Arduino boards developed by the Arduino 

Company.   

B. 4×4 Matrix Keypad 

Interfacing a 4×4 matrix keypad (16 alphanumeric keys) to 

an Arduino is the main feature of the project. They have 

many user specific applications in many electronic devices.  

Knowing how to interface a keypad to a microcontroller 

like Arduino is very important for building industrial 

products. On pressing a key on the keypad, a corresponding 

action will be visible on the LCD screen in the form of 

value of key being displayed on the LCD.  

 
Fig.2 Interface table 

 One of the main advantages of using the matrix keypad is 

that the number of output lines are reduced. This is because 

Matrix keypad has an encoding mechanism that has less 

output pins than there are keys present. So, less connections 

have to be made for its working. The code is compiled and 

uploaded to the Arduino board. And finally, when a key is 

pressed on the keypad, it will show up on the serial monitor 

of the Arduino software.  

C.  LCD Display 

Liquid Crystal Display is an important output device of our 

project. The LCD used is a 16*2 LCD. This means that the 

display consists of 16 columns and 2 rows. LCD display is 

used because various characters can be displayed and also 

the power consumption is low. 

This is programmed using the library <LiquidCrystal.h> 

D. Servo Motor  

The servo motor used in the project is SG90 Micro Servo 

weighing about 9 grams. It is programmed using the library  

<Servo.h> 

IV. WORKING 

SMTP is a communication protocol that allows software to 

send an electronic mail (e-mail) over the internet. The main 

purpose of SMTP is to establish rules of communication 

between different servers connected in a network. The 

servers identify themselves as unique by parameters like IP 

configuration and so on. These parameters help in putting 

out the type of communication that is to be done between 

different devices connected in the network. They also have 

error control features, like incorrect e-mail address. This 

makes sure that whenever an e-mail is sent, the existence of 

the receiver id is checked and in case of invalid  receiver e-

mail id an error message is returned. Main objective of this 

project is of a door-lock being unlocked when the correct 

password is entered through an actual physical keypad. 

Additionally, a buzzer is connected to the set-up in the 

event of the wrong password being entered on multiple 

occasions. This can alert owner of the lock in case of a 

suspected break-in or attempts to tamper the lock. Initially 

there exists a predefined password given by the lock 

company which is used to then change it to the user's 

choice .We use Arduino UNO that acts as an interface 

between the lock and the user .It displays a message on a 

Liquid Crystal Display (LCD) through which the user 

knows the status of the device. As mentioned earlier, a 

physical keypad is used to enter the password. The keypad 

is a 4*4 keypad i.e. it has 16 values that can be entered and 

the length of the password is initially set to 4 characters 

which can be changed if the user wishes so. The password 

entered on the keypad is then internally compared with the 

password set previously and if they both match then a 

message reading "DOOR IS OPEN" is displayed on the 

screen which preludes the door opening. In case of an 

incorrect password, the screen displays "INCORRECT 

PASSWORD" and prompts the user to re enter the 

password. The user can try incorrectly for a certain number 

of times before the lock uses it's security mechanism to 

lock the door for a period of time.  

 

 
 

Fig.3 Arduino Uno    
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Fig.4 Arduino interfacing with its keypad and LCD display 

 
 

 
Fig.5 Flowchart of the proposed design 

 
Fig 6. Code for password reset 

 
Fig 7.Code for checking of generated OTP 

V. RESULTS AND CONCLUSION 

When the correct 4 digit password is entered on the 

matrix keypad, the mechanical door connected to the 

servo opens, and “DOOR IS OPEN” message is 

displayed on the LCD screen. within a decided timespan 

the user is authorized the change the password. On 

entering the wrong password we get “WRONG 

PASSWORD” on the LCD display and the buzzer goes 

off.In case the user forgets their password, they can 

request a new password via an OTP, which is sent to 

their e-mail id. On entering the correct OTP, within a 

decided timespan the user is authorized the change the 

password. 

 
Fig. 8 Message for correct password  

 
 
 

 

 

 

Fig 9. Incorrect password 

 
Fig 10. Received mail for OTP generate 

Fig 11. Correct password 

VI. FUTURE SCOPE 

Various technological updates can be applied in this 

project. This project can be rebuilt by various 

microcontrollers and methods. We can send the door 

locking and unlocking data to a remote location using 

mobile or internet. We can add fingerprint sensor so entry 

will be permitted to the authorized person using their finger 

print. We can add fire, wind and LPG sensor so that in case 

of an accident, the doors will open automatically. An iris 

scanner and/or facial recognition algorithm can also be used 

to enhance the security. Door can also be unlocked using 

wireless remote mechanism. 
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Abstract— The main aim of this project is to achieve image 
processing using OpenCV python library. Importance of 
image processing emerges from two application areas. First 
the improvement of pictorial information for human 
interpretation and processing of data of an autonomous 

machine. Image processing has a lot of applications in remote 
sensing, data storage for transmission, medical imaging etc. 
Images taken from satellite are useful in tracking of earth’s 
resources, weather forecasting, fire control etc. Space image 
processing includes recognition and analysis of objects from 
deep space probe missions. Image processing has gained a lot 
of attention and importance in today’s world. 

Keywords— OpenCV, Controllers, Raspberry pi, Stepper 
motors, Sensors 

I. INTRODUCTION 
 
Visual information is the most crucial type of information 
processed by the brain. Image processing is the most 
important form of algorithm used to perform operations on an 
image and extract useful information from it. An image is a 
two-dimensional matrix which is a function of x and y. The 
value of f(x, y) gives the value of the pixel and information 
about colour, brightness etc. The grayscale images have a 
single value.0 for black and 255 for white. The between 
numbers represent shades of grey. 
For coloured images separate red, green, blue components are 
present for each pixel. These components are stored 
separately but while displaying the image they are combined. 
 

 
Fig1.Representation of an image as a matrix 

 A color model is an abstract mathematical model that 
describes the placement of colours. This model describes how 
the different components are to be placed. Many of the image 
processing techniques were developed in the 1960’s at Bell 
laboratories. 

Fig2.Digital Image Processing 

Earlier the purpose of image processing was to make the 
image better.  Its aim was to improve the visual effect. Input 
is a low quality image and the output is a high quality image. 
They used techniques such as geometric correction, 
gradation, transformation, noise removal, etc. As general 
purpose computers started becoming stronger and faster they 
replace dedicated hardware for image processing. With fast 
computers and signal processors available in 2000’s image 
processing field saw a tremendous growth.  

Sub-tasks of image processing are: 

• Image acquisition: The steps involved in this process are 
scaling and colour conversion of image that is RGB to gray 
scale  

• Image enhancement: This step is used to extract hidden 
details of an image 

• Image extraction: Various algorithms are used to detect 
and get various parts and features of the image  
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Fig3.Sub Tasks Of Image Processing 

Open CV is an Open Source Computer vision software 
library. This library has more than 2500 algorithms which 
include classic as well as latest computer vision and machine 
learning algorithms. Using this one can process images and 
videos to recognize face , objects and text.  

Optical Character Recognition (OCR) is used to extract text 
from an image. Many number of algorithms are needed to 
achieve Optical Character Recognition. 

Steps involved in Optical Character Recognition are:- 

A. Preprocessing 
B. Character Recognition 
C. Post Processing 

A. Preprocessing 

Preprocessing steps are required to improve text recognition 
rate. The various steps involved are Noise removal, Image 
Enhancing, Skew correction, text segmentation, 
normalization and morphological operations. This allows to 
obtain a clean character image to get better results for text 
recognition 

B. Character Recognition 

In this step first feature extraction is done in which the input 
data is divided into a set of feature that is necessary to make 
the pattern recognizable for proper Optical Character 
Recognition. Convolution and Max Pooling Are used to get 
the important features out of the image and reduce the size of 
the data available for faster processing. After this we use 
flattening to convet the matrix into a long straight vector that 
can be then applied to an Artificial neural Network. This 

Network Is trained to recognize Characters using a training 
set to achieve accurate text recognition 

 

Fig4. Character Recognition 

C. Post Processing 

It is not possible to Obtain 100% recognition accuracy. This 
is the process of improvement of the Optical Character 
Recognition  Model. The verification of the output requires 
Human interference in the process .If we know before hand 
about the kind of data we are processing we can use Domain 
based extraction .In this method before Feature extraction we 
can apply Modelling algorithms on large number of existing 
number plates  to find the trends in the data hence fixing the 
text that was recognized by the OCR model. If the text is 
generic and it is not possible to predict the trend in the data 
we can use Data based extraction in which we used 
unsupervised learning methods and un huge amount of data 
through it , this system will use source of the data, words in 
OCR data, meta tags on the file etc. to categorize data into 
different types hence improving the output of the Optical 
Character Recognition model improving the accuracy of the 
system 

 

Fig5. Steps involved in Optical Character Recognition 
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II. HARDWARE INTERFACE 

 

 
 

 
      Fig6. Hardware interface 

 

III. BLOCK DIAGRAM 

Fig7. Block diagram 

IV. PROPOSED DESIGN 

We decided to use Raspberry pi 0.Raspberry pi can be 
programmed using Python. OpenCV is a python library used 
for image processing. It is an open-source library that 
includes several computer vision algorithms. Optical 
character recognition is achieved using tesseract Optical 

Character Recognition(OCR) software to extract text from 
the image. 

 The tesseract library works with all types of files 
including PDF and .jpg files. The algorithm is able to 
accurately recognize images that are black and white and not 
colored .It uses deep learning techniques for Optical 
Character Recognition .It can recognize multiple languages 
after its 3.X version update . 

It converts image to a string and works well for black text on 
solid white background and suitable for horizontal text that 
is equally spaced with less variation in font size hence 
suitable for number plate recognition. 

ALGORITHM for image processing and OCR 

1) Importing cv2 library 

2) Importing tesseract library 

3) Calling videocapture function from cv2 library 

4) Calling named window  function from cv2 library 

5) While true the next steps will be executed 

6) Imread function will read the image stored in the pc 

7) Cvt color function converts the image into 
grayscale 

8) Imshow function displays the image 

9) Image to text function converts the image into text 

 
On more thing we felt like adding is an ultrasonic sensor to 
our system which detects the presence of the car and does 
not let the system to close the garage door unless and until 
the car has passed the door. An app acts as an assistant which 
lets other users to register themselves as authorised 
personnel who can enter the garage next time they come. 
These two things act as innovations for our project.                                     
   

V. RESULTS AND CONCLUSION 

The photo taken by the camera module gets converted to text 
on the prompt and this text is used by the system to detect 
whether the number plate is authorized or not.The app 
updates the database and next time the number plate is 
detected by the system. 
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Fig 8. Result 

VI. FUTURE SCOPE 

Advancement in image processing and will have a major 
impact across all fields.  In Biomedical field Image 
processing will help in diagnosing medical conditions , 
performing surgery , technological breakthrough will help in 
reducing cost and increasing the speed of diagnosis of 
various of various diseases like cancer and organ failure .  
Image Processing can also be used to track people using 
satellite and for facial reconstructions of corpse in the crime 
industry. It will be used for planetary explorations to satellite 
imagery. With breakthrough in field of artificial intelligence 
and image processing automated cars can be implemented 
and even AI robots will be introduced that will help in 
various industrial and medical applications and will change 
how he world is being managed. These robots will be more 
accurate than humans and will learn from their mistakes an 
hence will be useful in place which require very minute and 
intricate task to be performed  and places where humans 
cannot go for example in high temperature .With increasing 
power of computation ,the image processing technology will 
improve and the visual system of humans can be achieved 
artificially. 
 
Drones using image processing can be used for traffic 
monitoring and take videos of earthquake and fire affected 
areas so that we can find people trapped in these areas to 
make the tasks of rescue easy and faster. Image processing 
can also be used in military operations to image the enemy 
territories and make army operations efficient and reduce 
casualties. 
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Abstract—The number of people willing to work in the 
agricultural sector is decreasing. Also, the cost of labour is 
increasing making it harder for small farmers to gain profits. 
With the decreasing number of farmers in India, there is a shift 
to find more autonomous solutions in the agricultural sector. 
To resolve these issues an autonomous system has been created 
using Raspberry Pi 3, its Camera Module and HCSR04 
Ultrasonic Distance sensor. The system will autonomously 
detect ripe tomatoes, and in turn actuate a robot to pick or 
harvest the ripe tomatoes. The system detects the shape and 
colour of the tomato, based on which its harvesting is decided. 

Keywords—Agriculture; Farming; Harvesting; Colour 
Detection; Shape Detection; Raspberry Pi; Python; Opencv; 
Image Processing; Image Segmentation; Colour Space; 
Contours; Morphological Transformation. 

 

I. INTRODUCTION 

The main objective of the project is to find an optimal 
method for ripe fruit detection and its tracking based on the 
shape and colour of the fruit. This project aims to accurately 
detect ripe fruit from unripe fruits. It does so with the help of 
image segmentation and image processing in real-time. The 
system uses Raspberry Pi 3 and the Raspberry Pi camera 
module to perform detection and tracking of the ripe fruit. 
The Raspberry Pi 3 boasts a Broadcom BCM2711 chip 
which is a 1.5Ghz 64-bit quad-core ARM Cortex A72 
processor. Raspbian operating system is used on the 
Raspberry Pi 3 which supports softwares equipped with 
libraries for image processing like OpenCV, NumPy, etc. 
The Raspberry Pi camera module has a resolution of 5 MP 
and easily provides a framerate of 30 frames per second. The 
HCSR04 ultrasonic distance sensor provides an accurate 
measurement of the distance in the range of 4 cm to 4 m. The 
project precisely aims to detect ripe tomatoes. The reason for 
detecting the same is that ripe tomatoes are red in color and 
provides a higher level of contrast increasing the ease in its 
detection. Such a system has applications in various domains 
apart from the agricultural sector like object tracking 
systems in industries, quality control, etc.  

 

II. LITERATURE SURVEY  

Object detection and tracking is a widely researched domain 
with many useful and real-life applications. The main aim of 
object detection systems is to detect the desired objects in the 

image along with its localization in the real world and 
classification. Vision-based software systems also use 
artificial intelligence and machine learning to further 
improve the accuracy in the detection and tracking with the 
help of machine learning algorithms like Scale Invariant 
Feature Transform (SIFT), Random Sample Consensus 
(RANSAC) and Convolutional Neural Network (CNN). 
Using neural networks requires powerful hardware and 
access to a huge database which results in a complicated 
system. Such systems are harder to run remotely and to 
implement practically in the real world. Another approach is 
to use purely image processing methods like colour detection 
with the help of different colour spaces like RGB (Red, 
Green and Blue), CMY (Cyan, Magenta and Yellow), HSL 
(Hue, Saturation and Luminance), HSV (Hue, Saturation and 
Value), etc. and shape detection using morphological 
transformation methods like dilation and erosion. The 
advantage of using such an approach is the ease of remotely 
processing in real-time on smaller systems at the cost of 
reduced precision to some extent. 

III. MOTIVATION 

There is an increasing shift in the agricultural trends in India 
due to climate change leading to irregular rainfalls, extreme 
conditions making the agricultural sector heavily unreliable. 
However, the agricultural sector is the backbone of the 
Indian economy. Hence to make the agricultural sector more 
reliable as a source of food production and economy, newer 
innovations should be brought about. Also, with the 
increasing cost of manpower, finding autonomous robotic 
solutions become crucial. Our aim is to make a practical 
working product for the small-scale Indian farmers such that 
the sector becomes more sustainable and economically 
viable. Such solutions need to be carried out in this sector as 
it lacks innovation for the Indian market. 

IV. PROBLEM DEFINITION  

A. Manpower shortage  

There is a shortage of labour in the agricultural industry 
due to the shift of newer generations to secondary and 
tertiary occupations. Such a shortage leads to the increase in 
the cost of the labour. This results in higher cost of 
production leading to inflation. Also, it becomes less 
profitable for the farmers who are the backbone of the Indian 
economy.  

B. Lack of products for the Indian market 

India is one of the largest producers and exporter of 
agricultural products and 70% population works in this 
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sector. Intensive agriculture is practiced in the country and 
the land is distributed among a lot of owners thus individual 
holding of land is very less. As a result, heavy agricultural 
machinery is not suitable for the Indian market. Also, the 
Indian farmer can rarely afford such farming equipments.  

V. PROPOSED SOLUTION 

The system proposed here utilizes the Raspberry Pi as its 
core processor, along with the help of the camera module and 
the ultrasonic distance sensor. The system is compact, 
powerful and affordable for the farmer. The system along 
with a suitable hardware can be used to detect, track and 
harvest tomatoes autonomously in the farms. Such a system 
will not only reduce the cost of labour for the farmer but will 
also improve the quality of the harvest by picking only ripe 
fruits reducing human errors.  

VI. PROJECT SPECIFICATION 

The hardware and software components required for the 
project are chosen in a such a way that it offers ease of 
implementation, better processing and is also cost effective. 
The project utilizes open source hardware and software 
reducing the cost. The main hardware and software 
components are:  

A. Raspberry Pi 3 

B. Raspberry Pi camera module 

C. HCSR04 Ultrasonic Distance sensor 

D.  Python 

E. OpenCV 

 

A. Raspberry Pi 3 

The Raspberry Pi 3 is a single board computer which 
offers the functionality of a computer and the interfacing 
abilities of a micro-controller. The main system on chip on 
the Raspberry Pi 3 is the Broadcom BCM2711 which has 
ARM Cortex A72 processor as its CPU timed at 1.5 GHz. 
Along with that it has a RAM of 1 GB which is quite 
sufficient. The Raspberry Pi 3 can be interfaced with many 
sensors as it supports communication protocols like Inter-
Integrated Circuit (I2C), Serial Peripheral Interface (SPI), 
Universal Asynchronous Receiver Transmitter (UART), 
Universal Serial Bus (USB), High Definition Multimedia 
Interface (HDMI). The Raspberry Pi 3 also has a dedicated 
port for a camera module which offers easy interfacing of the 
same. It supports built in Wi-Fi and Bluetooth making it an 
IOT device. Along with hardware capabilities the Raspberry 
Pi 3 has a dedicated Linux based operating system known as 
Raspbian OS. It offers the functionality of programming in 
languages like Python and Java with Integrated 
Development Environment (IDE). The board is 
comparatively cheap in comparison to the kind of 
functionality and features it offers. This makes it a popular 
choice for remote applications which require a higher level 
of computing power.    

 

Fig. 1.  Raspberry Pi 3. 

B. Raspberry Pi camera module 

The Raspberry Pi camera module is a 5 MP camera 

designed especially for the Pi. It offers a resolution of 1080p 

at a framerate of 30 frames/sec. The camera module is cheap 

and robust and is the best option for image processing on the 

Pi. 

 

Fig. 2.  Raspberry Pi camera module 

C. HCSR04 Ultrasonic distance sensor 

The HCSR04 ultrasonic distance sensor uses ultrasound 

to detect distance of objects in front of the sensor. The sensor 

uses a frequency of 40 MHz and accurately senses the 

objects within a range of 4 cm to 4 m. The sensor works on 

the UART protocol. 

 

 

Fig. 3.  HCSR04 Ultrasonic distance sensor 
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D. Python 
Python is a high level, general purpose programming 

language.  It supports multiple programming paradigms like 

object-oriented, procedural, functional and many more. It 

offers a simple syntax for the developers. The advantage of 

using Python is that it has multiple libraries for specific 

applications. This makes a popular choice. 

 

E. OpenCV 
It stands for Open Source Computer Vision and is library 

of programming functions for real time image and video 

processing. It has multiple functions for image processing 

and is compatible with Python. 

 

VII. PROJECT DESCRIPTION 

The project uses OpenCV and Numy libraries in Python to 

detect red colour and its shape. It can be divided into two 

parts colour detection and shape detection. 

 

A. Colour Detection 

The Pi camera captures the images at 30 frames per 

second. To detect the colour a mask is applied on the 

captured frame such that only the red part is highlighted. The 

captured image is in the RGB colour space and is converted 

into the HSV colour space. This change helps in highlighting 

the single colour and blocking all other colours from the 

image.  The mask is further divide into two types, one for the 

lower intensity levels of red and one for the higher intensity 

levels of red. Trackbars are created and the intensity values 

of the red pixels in the lower HSV and upper HSV colour 

spaces is varied to define an optimal value of the mask. As 

the image is converted to the HSV colour space only the red 

part in the image is highlighted. Upon optimization 

satisfactory results are obtained. The mask-based approach 

helps to highlight the red tomatoes. 

B. Shape Detection 

In image processing detecting the shapes is done with the 

help of contours. Contours are basically all the points along 

the boundary of an object in the image with the same colour 

or intensity. Masking the image helps to improve the 

accuracy of contour detection as the image is now converted 

to a binary one and there are only two colour levels. This 

helps in realizing a sharper edge whose detection becomes 

easy. Upon detecting the contours, the number of vertices 

play an important role in identifying whether the object of 

interest is a square or a rectangle or a circle. There is a 

available function in opencv to find contours in the image.  

The contours are points along the boundary and these are 

stored in the memory, but the disadvantage of this method is 

that the memory is wasted in storing a lot of pixels which are 

unnecessary.  This can be understood with the help of 

geometry, a line can be defined by only two points and does 

not require all points to define it. Using the same analogy, 

we can define the contours by only the vertice points without 

storing all the pixels along the boundary, this process is used 

in almost all shape detection application and is known as 

contour approximation. 

The work-flow for the project is as follows:

 

Fig. 4. Project work-flow 

CHAIN_APPROX_SIMPLE is the argument which is 

passed for contour approximation. RETR_TREE is the 

argument which is passed in this function and helps to create 

hierarchy in the contours. For improving the accuracy of 

contours morphological transformation is used on the image. 

The concept of erosion is used to ake the contours accurate 

and improve the object detection and tracking.        

 

Fig. 5. Raspberry Pi 3 and the camera setup. 
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VIII. SOFTWARE FLOWCHART 

Fig. 6. Software Flowchart 

IX. OPTIMIZATION AND RESULTS 

The optimal values obtained for the hue, saturation and value 

for the lower and upper values of intensity level of red 

depends on the lighting conditions. To make sure that the 

results are accurate there should be ambient lighting 

conditions. The following results were obtained and the 

values for the trackbar were set. The optimal results obtained 

are as follows:  

 

Fig. 7. Detection of Tomato in Frame. The contours are visible and define 
the shape of the object. Also, the contours are set only for red objects. 

 

 

Fig. 8.  Mask for colour detection. Only the red object is highlighted and 
rest is masked. 

 

Fig. 9.  The optimal values for the hue, saturation and value are set with 
the help of trackbars. 

X. APPLICATION 

The above system was designed, keeping in mind the 

practical application of the same. The system can be used in 

fruit detection, in our case we focus on detecting tomatoes 

because they provide a higher contrast from other objects in 

the farm. The system was implemented on a small robot with 

a robotic arm to pick tomatoes. The robot was driven with 

the help of Arduino microcontroller and the suitable 

variables were passed to it from the Raspberry Pi 3 upon 

detection of red tomatoes. Such a system can also be realized 

on robots for picking other fruit and vegetables from the 

farm.  

Apart from this the system can be also implemented in 

applications which require detection of the shape and colour. 

We can set the mask to highlight objects with other colours 

and shapes. Such a system may find application in quality 

control and inspection systems. For example. To make sure 

that the tablet packed are not broken and of the same colour 

we can use the above proposed project. Furthermore, with 

the integration of AI we can improve the accuracy.  
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XI. LIMITATIONS 

The project uses image processing techniques for detecting 

the shape and the colour. The RGB is converted to the HSV 

colour space and the mask is applied. Masking has the 

disadvantage that for smoother images that is an image with 

a smaller number of edges smaller changes in noise results 

in visual distortions. Also, it results in coronas or overdrive 

artifacts which are appear due to sharp transitions in a 

spurious image. The limitations of active contours are that 

they neglect minute details in an image in the process of 

reducing the energy which results in the reduction of 

accuracy. Also, the overall method implemented in the 

project is simple due to the fact that the area of application 

for such a system does not require higher accuracy. 

 

XII. FUTURE SCOPE 

The use of Artificial Intelligence (AI) and Machine Learning 

(ML) in object recognition and its tracking has significantly 

increased. Neural networks are trained on large datasets with 

the help of various algorithms to improve the accuracy of 

object detection. Also, with machine learning algorithms 

multiple obejcts can be detected at a time. One can also train 

the software in such a way that the tomatoes can be plucked 

on the the basis of analysing the different stages of ripening. 

Conventional Neural network are widely being used in 

object tracking in autonomous vehicles and many more 

autonomous applications. Planetary rovers used for 

exploration are made autonomous with the help of image 

processing and artificial intelligence an are used to improve 

the accuracy in the kind of analysis which is performed. 

Signal processing and its analysis is the basis of image 

processing and with increase in the computing power of the 

hardware more complex and sophisticated systems are being 

developed with the help of artificial intelligence. 

Furthermore, such systems can also be used to monitor the 

health of the crop along its growth stage to ensure maximum 

productivity. The domain of image processing and machine 

vision has immense number of applications in real life.  

 

XIII. CONCLUSION 

Our aim is to make a object detection and tracking system 

which provides a significant amount of accuracy to the user. 

We have tried to make the system simple yet robust such that 

it finds application in many other real-life applications. The 

above system works satisfactorily for the intended 

application of tracking and detecting tomatoes. As discussed 

above the system can be improved with the help of AI. The 

project is made so that it also stays affordable for the farmers 

and is a relevant to their application. Furthermore, we aim to 

improve the project by improving the accuracy with the 

solutions discussed above.    
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