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ABSTRACT

Internet of Things (loT) is a concept that visualizes all the objects that surround us as part of the
Internet. 10T coverage is very broad and includes a variety of objects such as smartphones,
tablets, digital cameras, sensors, etc. Once all these deareexonnected, they allow
increasingly intelligent processes and services that satisfy our basic needs, our economies, the
environment and health. Such a large number of devices connected to the Internet provide many
types of services and produce a lasgaount of data and information. Cloud computing is a
model of oademand access to a shared set of configurable resources (for example, computing,
networks, servers, storage, applications, services and software) that can be easily provisioned for
infrastrudure (laaS), software and applications (SaaS). Chaskd platforms help connect us to

the things (laaS) that surround us so we can access at any time, anywhere, ir@usasyay,

using custom portals and integrated applications (SaaS). As a tbsulcloud acts as an
interface to access the Internet of things. Applications that interact with devices such as sensors
have special requirements for mass storage to store large data, great computing power to allow
reattime data processing and a higireed network to transmit audio or video content. In our
project, we describe how the Internet of things and Cloud Computing can work togetteem We
createa prototype model to provide a clecbdsed detection service to constantly monitor the
pulse

vii



CHAPTER-1
INTRODUCTION



1.1INTRODUCTION

Internet of Things is a new paradigm of the modern era in the field of information technology.
The term "Internet of Things" which is also known as the IOT is forged from two words where
the first word is "Internet" and the second word being "Things". "lfternet isworldwide
systems of computers connected together and commumigthteeach other using theypical

Internet protocols to seruesers throughout the world." It is a network of networks consisting of
millions of private networks. , public, adamic, commercial and governmental, from local to
global, connected by a wide range of electronic, wireless and optical network technologies.
Cloud computing and the Internet of Things are two of the trending technologies in this modern
era. These technajies have been welcomed very well in our day to day life and are bound to
increase in the near futureaking them important elements of the future of the Internet.

Though cloud and 10T may seem to be very different concepts when it comes to an average ma
however these two are very closely linked to each other.

loT is characterized as a system of small things which have very limited storage and processing
capability and low security.

Complementing tdhat, cloudcomputing is capable of providing virtlpalinfinite storage along

with much more processing power, security and privacy. Figure 1.1 elaborates the architectural
views of 10T and Cloud computing combined together where the application/user layer can even
run on portable gadgets like mobile phones t abl et PCdés.

Cloud structures include huge amounts of storage capabilities, powerful processing for data
analysis that comeas a great help for IoT devices. The structure of the cloud is linked
bidirectionallyto the IoT systems via the internet which may be wired or wireless.

The endpoints of the 10T have a detection system which is used to collect data from the
environment.
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1.2PROBLEM STATEMENT

Generally, egular electrocardiograms (ECGs or EK@Gsjpa doct or check on
hear t 6 sonlygatdne pointtinytimevhich isduring an ECG testiowever,abnormal

heart rhythms and cardiac symptoms rhagpen at any time of the day., 8te doctors may

want to evaluate your heartbeat over time while you go about your normal activities. One
may be asketb wear a Holter monitor if he has fast, slow or irregular heartlb@atsn as
arrhythmias.

However the Holter monitors store the data inside a disk whetloctor evaluates after a
certain time. So the entire system should be physically given to the doctor for further
analysis. This becomes a tedious task for the patient to visit the doctor.

Also the data is continuously at risk because there is onlga@meof the data present inside

the disk.

Hence, we aim to build a continuous pulse monitoring system which would take your pulses
and store the data onto the cloud. In case of sudden fluctuations when the pulse rate falls

below or above the norme¢adings, it could inform your doctor of the change.



1.30BJECTIVES

The objectiveof the projecis to provide clinical alerts in case of any distortion of the pulse
recorded to the doctor. And to assist the patient and the medical staff in making better
informed decisions and draft a care plan with the information needed.

We also aim to measure the severity of the illness by regularly monitinéngulse of a
patient. Since,our sensor captures raw physiological data, transmits it and then
communicates itor action; we hope to reduce the work load that is needeuivate in the

Holter monitoring.



1.AMETHODOLOGY

a. Raspberry Pi The Raspberry Pi is ludgetfriendly, pocketsizedcomputerwhich can
simply beconnected to a computer mtor or TV along withstandard keyboard and
mouse. It is a smalyet powerful device that allows people of all ages to explore
computing and learn programming in languages such as Scratch and Python. You can do
everything yu want from a desktop computer which inclugesiing the web, plaing
high definition videosgreatingspreadsheets, word processing amnen paying games.
In addition, Ragberry Pi can comunicate with thesorroundingsaind hence isised in a
wide range of digital projects, fromusicmachines angortableCCTV to even weather

stations.

b. ArduinoUno it is a microcontroller based on detachable duatinline-package (DIP)
ATmega328 AVR microcamoller. It has 20 digital/D pin. Programs can beploaded
on tothe boardrom the easyo-use Arduino computdDE. The Arduino has aactive
and awidespreadsupport community, which makes it a very easy way to get started
working with embedded electronic3he language used toode in this project is
embeddedC

c. Pulse Sensor :Pulse Sensor Ampedaisioninvasve heartrate sensowhich uses
photoplethysmographgnd is compatible witlrduino Uno andsome other boards of the
Arduino family. Pulse Sensgrosses added adcantage of signal amplification as well as
noise cancellatianThe plse Sensorequires a3V or 5V of power supplyalongside the

Arduino Uno.

d. Dropbox: Dropboxis afile hosting servic@perated by Dropbox, Inc, that offeri®ud

storagefile synchronizationpersonal clougdandclient software


https://en.wikipedia.org/wiki/Client_(computing)

e. Microsoft Excel:Microsoft Excelis spreadsheetoftware which comes bundled with the
Microsoft Office. Excel is available for wide number of operating systems ranging from
Windows and MacOs to popular mobile platforms like Android and iOS.

Excel has some basic features which incldd& organizatiorgraph implementation to
a macro programming language known as Visual Basic for Application.
Programmers can simply write the code they wish to execute which can be either
automated, or it can run on the click of a button. It acts as a great mediunh tsciete

raw data and present it formally.
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There is a radical change in the daily life of men anthéwayin which organizationgunctions
afterthe advent of IT and ITeS technologi®ow it has becoma recognized concept all over

the market, including the everyday life of a common man in society because it posses multiple
applications. The development of Internet of Things [I0T] has been driven majorly by the needs
of market giants that would greathenefit from the predictability and predictability offered by

the ability to track all objects across the product chains in which they are located. find integrated.
The ability to track objects hadlaved organizations to be more effectifaster processs,
minimizederrors,and preventiorof theft and integrate complex ggsns through the 10T They

will mark each object to identify, automate, control and control. [1] There is no single definition
available for the Internet of Things that is acceptablihé global user community. In fact, there

are many different groups, including academics, researchers, professionals, innovators,
developers and entrepreneurs who have defined the term, although its initial application was
credited to Kevin Ashton, an p&rt in this field. Even though there exist many definitions for
loT, each and every definition has one thing common that is the idea that the first version of the
Internet was based on data created by people, while the next version is about data generated
things. The complete definition for the Internet of Things would be: "An open and complete
network of intelligent objects that can seliganize, share valuable information, which include
data and resources, respond to changing situations in the renemt" The environment
"Internet of Things is maturing and It is still the last publicized concept in the IT world During
the last decade, the term Internet of Things (IoT) has attracted attention when projecting the
vision of a global infrastructure ofhgsical objects in a network, allowing connectivity in any
time and place for any purpose, it does not matter to anyone. [2] Cloud computing and the
Internet of Things (loT) are two very different technologies that are already part of our lives.
Their adopion and use should be increasingly ubiquitous, making them important elements of
the future of the Internet. A new paradigm in which the cloud and IOT merge is intended to be a

disruptive and enabler of a large number of application scenarios.



[5] Numerous works in the literature have separately studied Cloud and IoT and, more
specifically, its main properties, characteristics, underlying technologies and pending problems.
However, as far as we know, this work lacks a detailed analysis of the neligpadd the cloud

and the IoT, which implies completely new applications, challenges and research problems. The
difference betweelloud and 6T as in Table 2.1 and removal pfoblems when it comes to
termsprocessingower, storagas well as privacy concernghe distinctive character of loT and
Cloud from different patterns that displace the 10T paradigm of the cloud is shown in TABLE
2.1. [3]

loT Cloud Computing
Pervasive Ubiquitous
Real world Virtual resources
Limited computational Unlimited computational
Limited storage Unlimited storage
Point of convergence Service delivery
Big data source Means to manage big data

Table 21

Together, Cloud Computing and loTcan perform detection of the environmentand
simultaneously procesensordata whi ch t he At hi ngso ymsprihgd f ai l
innovation in both areas. For example, cloud platforms can intelligently store and use detection
data for intelligent monitoring and smart device performamtachine learning as well as

artificial intelligence can be used to completalitomatizedo take smart decisions, all credits to

the high processing power in cloud services. This can leadkvelopment of smart cities,
networks as well as transport systérhough it may sound easy to implemehere are a lot of

concerns like high performance netlk which is the basic requirement for using cloud services.

Also integrating large amounts of data continuously could comproQisdity of Service,

Quality of Experience as well as data security, confidentiality and reliability, are fundamental

concerns.
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REVIEWS ON RESEARCH PAPER BASED ON CLOUD COMPUTING AND THE
INTERNET OFTHINGS
A. The integration ofCloud and loTand the problems of Mohammad Aazam et al, [6]

propose an integration of l1oT and Cloud ComputingGsud of Things (CoTd. Provide
improved service provision more useful to the user and efficient use of resources.
The integration of the technologies i.e. 0
There are cases when the sensor data during some initial duratiomaallyotiseful , but
the data might still get uploaded to the cloud platform. In that case, either the sensor
should pause parsing the data, or the device should be capable of recognizing the waste
data before uploading it to the cloud in order to mininmgévork consumption as well
as the storage. For this purpose, the device uploading the data should be able to perform
some processing before sending it to the cloud. Also the device should be capable enough

to run tasks on a schedule and also collectddaek from the applications.

B. A commondesignfor combiningthe Internet of things in cloud computing Jiehan Zhou
et al [7] isby focusing on gyeneraladvancenentin integrating the Internet of Things and
Cloud Computing aBCloud Things Architectu@ The fiCloud Things architectuée
A cloudloT platform that supports Platform as a service, Infrastructure as a sandce
Software as &ervice (PaaS, laas and Saas) to manage the data as well as process it.
Another challenge which exists is how to use #arious models of cloud computing in
order to generate optimum efficiencyigure 2.1 def i nes t hat ACIl ot
Architectureo all ows systems to take compl

and build applications and services.

11
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C. nOn the integration of Cloud Computing and Internet of Things Alessio Botta, Walter de
Donato et al. [9) the authorssuggested to analyze and discuss the need fiois
combination
1) Storage: loTgenerates huge amounts of data, which is usualyrictured or semi
structured dataalong with a lot of variety (data types) as well diferent data
generation speed$his involvesgathering and processing huge amounts of. data
the vast amounts of storage capabilities of the cloud at a comparativelgokt,
cloud computing is the cheapest way to process and preserve the data generated by
loT.

2) Computationalpower The loT devices posses very limited processing power and
hence it is very difficult to analyze such data on the.$pas, the data needs be
sent to powerful computers where the data can be proceBsecigh processing
capabilities along with on demand services make cloud computing an optimal
solution to avoid the problenOther perspectives include rdahe processing,

12



scalable, collborative, sensarentric applications, redlme management of
complex events, and the implementation of task downloads to save energy.

New capabilities: 10T is characterized by a wide rangdesites, technologies, and
protocols. Therefore the major concerns swalability availability, efficiency,
interoperability and security can bedious to achievelhe addition of cloud solves
most of mentioneghroblemsas well as provides certaadditioral features such as
easeof-useandreduced deployment costs. Extension of cloud through the things as
mentioned in the following TABLE.

Table II1. Extension of Cloud through the Things

SaaS Sensing as a Service Providing ubiquitous access to sensor data.
SAaaS | Sensig and Actuation as a Service | Enabling automatic control logics implemented in the cloud.
SEaaS | Sensor Event as a Service Dispatching messaging services triggered by sensor events.
SenaaS | Sensor as a Service Enabling ubiquitous management of remote sensors.
DBaaS | DataBase as a Service Enabling ubiquitous database management.
DaaS Data as a Service Providing ubiquitous access to any kind of data.
EaaS Ethernet as a Service Providing ubiquitous layer-2 connectivity to remote devices.
IPMaas Identity a.nd Policy Management | Enabling ubiquitoqs access to policy and identity

as a Service management functionalities.
VSaaS | Video Surveillance as a Service Providing lllbiquitous access to rc'cordcd video and

implementing complex analyses in the cloud.

Table 2.2

13



CHAPTER-3
SYSTEM DEVELOPMENT
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Hardware Components Used

l

Raspberry Pi 3The Pi 3 Models even more powerful than its predecessor owirgy to
guadcore processor and 1 GB of RAM

Power SupplyA 5V power source is required in order to power up the setup.

micro SD CardA micro SD card is required in order to install the operating system
raspberry pi

Pulse SensoiThe pusle sensor whose data would be dyranized.

Arduino UnoThe UNO is the most used and documented board of the whole Arduino
family.

microSD card readeA microSD card reader is required in order to connectthedC
from where the OS is copied to it for further installatiddafruitis a readily available
SD card which already has the Rapsbiann@®intedon it.

A monitor that supports HDMd Onecan use an older compositel®o display, but
HDMI is much moreadvanced in terms of speed and quality

USB mouse

USB keyboard

15



RAPSBERRY PI 3

Figure 3.1

The specifications of the latest version of raspberry pi are as follows:

Model A Model B
Target Price 20,00 € 28,00 €
SoC Broadcom BCM2835 (CPU + GPU + DSP + SDRAM)
CPU 700 Mhz ARM1176JZF-S core
GPU VideoCore IV, OpenGL ES 2,0, 1080p30 Full HD HP H.264
Memory 128 MiB SDRAM 256 MiB SDRAM
USB 2.0 poris 1 2 (via integrated USB hub)

Video outputs

Composite RCA, HDMI

Audio outputs

3.5 mm jack, HDMI

Onboard storage

SD /MMC / SDIO card slot

Low-level peripherals

GPIO pins, SPI, 12C, UART

Onboard network none |1Df1 00 wired Ethernet (RJ45)
Real-time clock No clock or battery
Power ratings 500 mA (2.5 Watt) | 700 mA (3.5 Watt)

Power source

5 Volt via MicroUSB or GPIO header

Size

85.60mm x 53.98mm

Supporied OS'es

Debian GNU/Linux, Fedora, Arch Linux

Table 3.1

16




GPIO IN RASPBERRY PI

Raspberry Pi 3 GPIO Header

Pin# NAME

01 3.3v DC Power

03 GPIO02 (SDAT |, 120)
05 GPIOO3 (SCL1 , 12C)
07 GPIO04 (GPIO_GCLK)
09 Ground

11 GPIO17 (GPIO GENO)
13 GPIO27 (GPIO_GEN2)
15 GPIO22 (GPIO_GEN3)
17 3.3v DC Power

19 GPIO10 (SPI MOSI)
21 GPIO09 (SPI_MISO)
23 GPIO11 (SPI_CLK)
25 Ground

27 ID_SD (12C ID EEPROM)
29 GPIOO5

31 GPIOO6

33 GPIO13

35 GPIO19

37 GPIO26

39 Ground

......@.............

©

Figure 3.2
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NAME Pin#

DC Power 5v 02

DC Power 5v 04

Ground 06

(TXD0) GPIO14 08
(RXDO) GPIO15 10
(GPIO_GENT) GPIO18 12
Ground 14

(GPIO_GEN4) GPIO23 16
(GPIO_GENS) GPIO24 18
Ground 20

(GPIO_GEN6) GPIO25 22
(SPI_CEO_N) GPIOO8 24
(SPI_CEL N) GPIOO7 26
(I2C ID EEPROM) ID_SC 28
Ground 30

GPIO12 32

Ground 34

GPIO16 36

GPIO20 38

GPIO21 40




ARDUINO UNO

Figure 3.3

Arduino Uno is amulti-utility board based on the ATmega32&mcrocontroller . It issquipped

with 14 digital input/output pins, 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a
power jack, an ICSP header and a reset button. It contains everything needed to support the
microcontroller; simplyattachit to a PC viaa USB cable or power throughan AC-to-DC

adapter or battery tan the microcontroller

Microcontroller ATmeza328P
Operating Voltage 3V
Input Voltage (recommended) 7-12V
Input Voltage (limit) §-20V
Digital I/0O Pins 14 {of which 6 provide PWM output)
PWM Digital IO Pins §
Analog Input Pins f
DC Current per I/O Pin 20mA
DC Current for 3.3V Pin 30mA
Flash Memory 32KB (ATmegald28F)
SRAM 2KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
LED BUILTIN 13
Length 68.6 mm
Width 53.4mm
Weight 25g
Table 3.2

18



GPIO IN ARDUINO UNO

Figure 3.4
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