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Abstract

With emerging networking technologies and micro electromechanical devices the world is full of opportunities to get connected and stay
connected seamlessly. To facilitate this connectivity among every possible object in the world, Internet of things (10T) has emerged. In this
project we have made a hardware consists of a Micro-Controller, Pulse Measurement Sensor, and Body Temperature Sensor, Wi-Fi module,
LCD and some interfacing module. So basically this hardware will take reading from the sensors and after processing that it will show the
readings/measurement on LCD as well as on a server which is online. The major thing in this project is that one can monitor the patient at
anywhere in the world with the use of internet, the doctor keep the track of your health and measurement of heart rate, blood pressure, etc.
In this way you always be in touch with the Doctor, no matter where you are. Then if something happen apparently the message goes to
the doctor before it becomes the emergency situation and also if a patient is hospitalized then patients would also be allowed to leave
hospitals and clinics earlier, as professionals are enabled to monitor them from home.

Keywords: 10T; Medical & Healthcare; Wi-Fi; Connectivity; ICT.

local area network technologies. It leads to a world where the real,
digital and the virtual are converging to create smart envi- ronment.
This technique uses the concept of various network technologies
like wide area network, local area network and per- sonal area net-
work to connect the objects at various ranges, along with the con-
cept of cloud computing and big data.

1. Introduction

Internet of things (1oT) is the network of network of things. With
this concept of 10T, we will be able to connect not only the exist-
ing network devices but also all the things around the world. For an
instance remote controlling our home appliances with the help of
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Fig. 1: 10T Architecture [1].
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2. 10T application

2.1. Smart

1) City: With the use of Internet of things, future cities will be
greener, safer and more efficient. As with the help of 10T eve-
rything can be connected such as your home appliances, car,
etc. with internet and you can control or monitor them from
everywhere. In future everything will be automatic in smart
cities, many different stakeholders must work together to pro-
vide the best technology solutions. Network operators, man-
aged service providers, system integrators and technol- ogy
providers all have a role to play in working with gov- ern-
ments to enable smart city solutions [5].

2) Homes: Future home will become more and more automated
because of Internet of things. All devices and appliances in
home will be connected through your phone so that you can
monitor them [5]. They will become self-controlled. As we
all know now a days everything is wireless, wireless commu-
nication is very efficient and if we use this technology along
with 10T in home then the home would be called the smart
homes. For example if your refrigerator is short of milk then
your refrigerator will ping you that the | am short of milk,
kindly bring the milk, It’s very fascinating. This is how the
loT works.

3) Grid: Energy consumption is one the serious issue these days.
With the use 10T, enables efficient resource utilisation to op-
timize the energy consumption. The Smart grid is the combi-
nation of traditional energy power grid with the telecommu-
nication and information technology. Such integration en-
ables efficient resource utilization to optimize energy con-
sumption, install and manage distributed energy sources, as
well as to exchange the generated power. In other words, the
power flow and communications will be in two-ways.

4) Retail: As online retailing has already ruling the market now
a days.The Internet of Things presents an opportunity for re-
tailers to develop a vastly improved ecosystem that connects
physical and digital worlds, allowing bidirectional, real-time
interaction with consumers both inside and outside the store.
The future retailing will be like browse products in-retail
store and then check out the rates at different stores and after
that order it online wherever you find that product cheaper in
rate. This is the one kind of e-retailing. In fact some of brands
like Hudson’s Bay and Lord & Taylor’s have already started
this kind of retailing. In South Korea this technology has al-
ready implemented [10]

5) Optimization of Supply chain Operations: The budding ap-
plications of Internet of Things (IoT) technology across any
industry or sector are vast. Prevailing and future application
of 10T gives assurance to new ways of value creation and rev-
enue streams for business in a digital world. For supply chain
operations 10T technologies allow creation of a broad frame-
work within which rapid evolution in an increasingly com-
plex environment can be visualized and implemented. This
evolution is based on the possibility of being able to in- te-
grate all relevant information in any value chain, under- stand
the interdependencies amongst those pieces of informa- tion
almost instantaneously, and leverage advanced analytics to
arrive at more optimized decisions. An 10T enables the sup-
ply chain operations can be envisaged as a smart interre- lated
network that predicaments composed multiple tiers of suppli-
ers, contract manufacturers, service providers, distribu- tors
and customers, physically located across different re- gions
of the world. Information created, processed and inter- preted
by distributed smart objects and systems in this intelli- gent
network eliminates visibility gaps.

6) Farming: With the help of Internet of Things, the farmers
would be able to monitors the essential conditions like

weather, moisture of soil and amount of fertilizers required
for the crops. In this manner they can grow more crops effi-
ciently.

2.2. Wearables

These days wearable are very helpful as they monitors, blood pres-
sure, heart rate, body temperature and many more things.

2.3. Connectivity

1) Car/Automobiles: As the number of connected vehicles con-
tinues to grow, automotive use cases can be grouped into five
main categories: Infotainment: Voice communications, per-
sonalized music, Navigation: Traffic information, online
route planning, Safety: Smart SOS (e-Call), roadside assis-
tance, Cost-efficiency: Insurance telematics, remote diagnos-
tics, and condition-based maintenance, Payment: Electronic
toll collection, parking reservation and payment.

2) Health Care and Medical System: In medical health care loT
will play a very important role. In medical and healthcare 10T
refers to any corporal entity or body embedded with a tech-
nology which is proficient in exchanging data and is attached
or fixed in the health unit to create a more efficient healthcare
system. This is one type of the example and another would
be the doctor keep the track of your health and measurement
of different quantity like heart rate, blood pressure, etc, you
just need to wear a hand bracelet which is connected through
internet that keeps recording your heart beat and other body
measurement. In his way you always be in touch with the
Doctor no matter where you are. Then if something happen
apparently the message goes to the doctor before it becomes
the emergency situation and also if a patient is hospitalized
then patients would also be allowed to leave hospitals and
clinics earlier, as professionals are enabled to monitor them
from home rather than keeping them in hospitals for observa-
tion.

3. General concept healthcare & medical unit

In medical health care 10T will play a very important role. In med-
ical and healthcare 10T refers to any corporal entity or body embed-
ded with a technology which is proficient in exchanging data and is
attached or fixed in the health unit to create a more efficient
healthcare system. This is one type of the example and another
would be the doctor keep the track of your health and measurement
of different quantity like heart rate, blood pressure, etc, you just
need to wear a hand bracelet which is connected through internet
that keeps recording your heart beat and other body measurement.
In his way you always be in touch with the Doctor no matter where
you are [9]. Then if something happen apparently the message goes
to the doctor before it becomes the emergency situation and also if
a patient is hospitalized then pa- tients would also be allowed to
leave hospitals and clinics earlier, as professionals are enabled to
monitor them from home rather than keeping them in hospitals for
observation.

3.1. Problem statement

As in this project the doctor can monitor the patient from any-
where in the world through internet, which was not possible ear-
lier because loT came into existence recently. This is not applica-
ble only to patients but also a well & healthy person, as he or she
can wear some device which continuously send the data to the
healthcare unit. If something will happen wrong then immediately
cure can be provided as the person is under the supervision of doc-
tors 24X7. With this emerging technology now the death due to
health issue can be less as compared with the old days
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4. Details of module used

4.1. Wi-Fi module

ESP-12E WiFi module is developed by Ai-thinker Team. core pro-
cessor ESP8266 in smaller sizes of the module encapsulates Tensil-
ica L106 integrates industry-leading ultra low power 32-bit MCU
micro, with the 16-bit short mode, Clock speed support 80 MHz,
160 MHz, supports the RTOS, integrated Wi-Fi
MAC/BB/RF/PA/LNA, on-board antenna. The module supports
standard IEEE802.11 b/g/n agreement, complete TCP/IP protocol
stack. Users can use the add modules to an existing device net-
working, or building a separate network controller. ESP8266 is high
integration wireless SOCs, designed for space and power con-
strained mobile platform designers. It provides unsurpassed ability
to embed Wi-Fi capabilities within other systems, or to function as
a standalone application, with the lowest cost, and minimal space
requirement.

ESP8266EX offers a complete and self-contained Wi-Fi network-
ing solution; it can be used to host the application or to offload Wi-
Fi networking functions from another application processor. When
ESP8266EX hosts the application, it boots up directly from an ex-
ternal flash. In has integrated cache to improve the perform- ance
of the system in such applications. Alternately, serving as a Wi-Fi
adapter, wireless internet access can be added to any micro control-
ler based design with simple connectivity (SPI/SDIO or I2C/UART
interface) [15]. ESP8266EX is among the most inte- grated WiFi
chip in the industry; it integrates the antenna switches, RF balun,
power amplifier, low noise receive amplifier, filters, power man-
agement modules, it requires minimal external circuitry, and the en-
tire solution, including front-end module, is designed to occupy
minimal PCB area.

4.2. Micro controller

Microcontroller, as the name suggests, are small controllers. They
are like single chip computers that are often embedded into other
systems to function as processing/controlling unit. For example, the
remote control you are using probably has microcontrollers inside
that do decoding and other controlling functions. They are also used
in automobiles, washing machines, microwave ovens, toys etc,
where automation is needed [18]. Here we are using AVR AT Mega
328 microcontroller based on Arduino Platform. Platform refers to
hardware architecture with software framework on which other
software can run.

4.3. Arduino

Arduino is an open-source electronics prototyping platform based
on flexible, easy-to-use hardware and software. It's intended for art-
ists, designers, hobbyists, and anyone interested in creating interac-
tive objects or environments. Arduino can sense the envi- ronment
by receiving input from a variety of sensors and can af- fect its sur-
roundings by controlling lights, motors, and other ac- tuators. The
microcontroller on the board is programmed using the Arduino pro-
gramming language (based on Wiring) and the Ardu- ino develop-
ment environment (based on Processing). Arduino projects can be
stand-alone or they can communicate with soft- ware running on a
computer (e.g. Flash, Processing, MaxMSP).The boards can be
built by hand or purchased preas- sembled; the software can be
downloaded for free. The hardware reference designs (CAD files)
are available under an open-source license, you are free to adapt
them to your needs. Arduino re- ceived an Honorary Mention in the
Digital Communities section of the 2006 Ars Electronica Prix. The
Arduino team is: Massimo Banzi, David Cuartielles, Tom Igoe,
Gianluca Martino, and David Mellis [19].

The Arduino Uno is a microcontroller board based on the AT-
mega328 (datasheet). It has 14 digital input/output pins (of which 6
can be used as PWM outputs), 6 analog inputs, a 16 MHz ce- ramic
resonator, a USB connection, a power jack, an ICSP header, and a

reset button. It contains everything needed to support the microcon-
troller; 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 At- megal6U2 (At-
mega8U2 up to version R2) programmed as a USB-to-serial con-
verter. Revision 2 of the board has the following new features.

44.LCD

LCD (Liquid Crystal Display) screen is an electronic display mod-
ule and find a wide range of applications. A 16x2 LCD dis-play is
very basic module and is very commonly used in various devices
and circuits. These modules are preferred over seven seg- ments and
other multi segment LEDs. The reasons being: LCDs are economi-
cal; easily programmable; have no limitation of dis- playing special
even custom characters (unlike in seven seg- m5 ents), animations
and so on.

A 16x2 LCD means it can display 16 characters per line and there
are 2 such lines. In this LCD each character is displayed in 5x7 pixel
matrix. 16 Characters x 2 Lines Built-in HD44780 Equiva- lent
LCD Controller Works directly with ATMEGA, ARDUINO, PIC
ARM and 8051 many other microcontroller/kits.4 or 8 bit data 1/0
interface Low power consumption Datasheet available on the Inter-
net. This LCD has two registers, namely, Command and Data.
Command register is used to insert a special command into the LCD
[16]. While data register is used to insert a data into the LCD. Com-
mand is a special set of data which is used to give in- ternal com-
mand to LCD. Like clear screen, move to line 1character, setting up
the cursor etc.

4.5. Easy heart rate sensor

The new version uses the TCRT1000 reflective optical sensor for
photo plethysmography. The use of TCRT100 simplifies the build
process of the sensor part of the project as both the infrared light
emitter diode and the detector are arranged side by side in a leaded
package, thus blocking the surrounding ambient light, which could
otherwise affect the sensor performance. | have also designed a
printed circuit board for it, which carries both sensor and signal
conditioning unit. and its output is a digital pulse which is syn-
chronous with the heart beat. The output pulse can be fed to either
an ADC channel or a digital input pin of a microcontroller for fur-
ther processing and retrieving the heart rate in beats per minute
(BPM) [9]. The sensor used in this project is TCRT1000, which is
a reflective optical sensor with both the infrared light emitter and
phototransistor placed side by side and are enclosed inside a leaded
package so that there is minimum effect of surrounding visible
light. The circuit diagram below shows the external biasing circuit
for the TCRT1000 sensor. Pulling the Enable pin high will turn the
IR emitter LED on and activate the sensor. A fingertip placed over
the sensor will act as a reflector of the incident light. The amount
of light reflected back from the fingertip is monitored by the photo-
transistor.

The output (VSENSOR) from the sensor is a periodic physiologi-
cal waveform attributed to small variations in the reflected IR light
which is caused by the pulsatile tissue blood volume inside the fin-
ger. The waveform is, therefore, synchronous with the heart beat.
The following circuit diagram describes the first stage of the signal
conditioning which will suppress the large DC component and
boost the weak pulsatile AC component, which carries the required
information.

In the circuit shown above, the sensor output is first passed through
a RC high-pass filter (HPF) to get rid of the DC compo- nent. The
cut-off frequency of the HPF is set to 0.7 Hz. Next stage is an active
low-pass filter (LPF) that is made of an Op-Amp cir- cuit. The gain
and the cut-off frequency of the LPF are set to 101 and 2.34 Hz,
respectively. Thus the combination of the HPF and LPF helps to
remove unwanted DC signal and high frequency noise including 60
Hz (50 Hz in some countries) mains interfer- ence, while amplify-
ing the low amplitude pulse signal (AC com- ponent) 101 times.
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The output from the first signal conditioning stage goes to a simi-
lar HPF/LPF combination for further filtering and amplification
(shown below). So, the total voltage gain achieved from the two
cascaded stages is 101*101 = 10201. The two stages of filtering and
amplification converts the input PPG signals to near TTL pulses
and they are synchronous with the heart beat. The fre quency (f) of
these pulses is related to the heart rate (BPM) as, Beats per minute

(BPM) = 60*f.
4.6. Temperature sensor

LM35 is a precision IC temperature sensor with its output propor-
tional to the temperature (in oC). The sensor circuitry is sealed and
therefore it is not subjected to oxidation and other processes. With
LM35, temperature can be measured more accurately than with a
thermistor. It also possess low self heating and does not cause more
than 0.1 oC temperature rise in still air. The operating tem- perature
range is from -55°C to 150°C. The output voltage varies by 10mV
in response to every oC rise/fall in ambient temperature, i.e., its
scale factor is 0.01V/ oC.

5. Block diagram of project

SENSORS

Fig. 2: Block Diagram.
5.1. Description

We have used a 12V power supply (adapter), which supplies pow-
er to the circuit. As the limit of the components of our circuit is Max
of 5.5V, we have used a buck converter, which is represented in the
circuit as LM2596 Module, which is a step down converter. It is a
DC-DC power convertor, which brings down the voltage, while
stepping up the current, thus protecting the components from get-
ting damaged. We have also used a LED, which can be seen next to
the LM 2596. The LED glows, when the signals trav- el from sensor
to the microcontroller Atmega 328, which process- es it and sends
itto the 16x2 LCD. The information is displayed on the LCD. There
is small potentiometer next to the LCD dis- play, which controls the
contrast of the pixels in the LCD. The signals then travel to the 4-
Channel, Bidirectional Logic Level Shifter, whose main work is to
bring down the signal from 5v to

3.3 vso that it can be further fed to Wi-Fi chip - ESP8266, which is
responsible for sending data to the server, so that it can be ana- lysed
and get displayed. Along with the Wi-Fi chip we have used LM
1117 Module. The temperature senor used is LM-35, which sends
the signals to microcontroller in analog form.

5.2. Realistic view of project

i‘b. 3: Realistic View of Project.

6. Programming environment

6.1. Arduino

Arduino is an open-source electronics prototyping platform based
on flexible, easy-to-use hardware and software. It's intended for art-
ists, designers, hobbyists, and anyone interested in creating interac-
tive objects or environments. Arduino can sense the envi- ronment
by receiving input from a variety of sensors and can af- fect its sur-
roundings by controlling lights, motors, and other actua- tors. The
microcontroller on the board is programmed using the Arduino pro-
gramming language (based on Wiring) and the Arduino develop-
ment environment (based on Processing). Arduino projects can be
stand-alone or they can communicate with software running on a
computer (e.g. Flash, Processing, MaxMSP).The boards can be
built by hand or purchased preas- sembled [25]; the software can be
downloaded for free. The hardware reference designs (CAD files)
are available under an open-source license, you are free to adapt
them to your needs. Arduino received an Honorary Mention in the
Digital Communi- ties section of the 2006 Ars Electronica Prix. The
Arduino team is: Massimo Banzi, David Cuartielles, Tom Igoe,
Gianluca Marti- no, and David Mellis.

6.2. Thing speak open source free server

Thing Speak is a platform that lets the user, store and analyse the
data, recorded from sensors. It is an IOT platform. In this project
we have used Arduino to send the data to Thing Speak. We have
been given a login account for thing speak, and an API channel key.

With this key Thing Speak is able to detect, that the data has been
sent from our channel and needs to be displayed on my account
window. We can send data to thing Speak from other hardwares
also, i.e - Raspberry pi, Beagle Bone Black.

7. Existing features of IOT

1) Real Time Data Analytics: Real-time data analytics is the use
of data and related resources as soon as the data enters the
system. The adjective real-time refers to a level of com- puter
openness that a user senses as immediate or nearly in- stanta-
neous. Real-time analytics is also known as active scru- tiny,
real-time analysis, real-time data integration and real- time
intellect [15].

2) Benchmarks: The loT software platforms need to be scalable
and should incorporate amenities to describe and assess the
system performance. Well demarcated performance metrics
need to be planned to prototypical and measure the perfor-
mance of 10T structures, taking into account network charac-
teristics, energy feasting physiognomies, system throughput,
computational resource consumption, and other effective fea-
tures [7].

3) Edge Analytics: Measures need to be taken to diminish the
huge network bandwidth ingesting conceivable between the
sensorand the 10T server. Use of frivolous communication
protocols is one key solution. And other approach is edge an-
alytics, which can reduce the amount of raw data transmitted
to the 10T server. This could be executed even in simple hard-
ware embedded systems, such as an Arduino [7].

4) Device Management and Integration Support: Device super-
vision is one of the most significant feature in 10T software
platform. The 10T platform can maintain a list of devices
linked to it and track their action status; it should be able to
handle configuration, firmware apprises and offer device lev-
el error reporting and error handling [14].

Companies tolerate is having an unwavering universal dignity or
protocol for all of this extra data that is being collected
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We can take the readings from both LCD & Online Server any-

where in the world.

Table 1: Readings of Pulse and Temperature

Created at (Time) Entry Id Pulse Rate Temperature
2017-05-13

10:07:21 UTC 1 0 27
2017-05-13

10:07:51 UTC 2 116 28
2017-05-13

10:08:21 UTC 3 94 28
2017-05-13

10:08:51 UTC 4 82 28
2017-05-13

10:09:21 UTC 5 93 27
2017-05-13

10:09:51 UTC 6 80 28
2017-05-13

10:10:21 UTC 7 78 27
2017-05-13

10:10:51 UTC 8 79 27
2017-05-13

10:11:21 UTC 9 85 35
2017-05-13

10:11:51 UTC 10 0 30
2017-05-13

10:12:22 UTC 11 0 31
2017-05-13

10:12:51 UTC 12 0 31
2017-05-13

10:13:21 UTC 13 0 30
2017-05-13

10:13:51 UTC 14 69 28
2017-05-13

10:14:21 UTC 15 132 28
2017-05-13

10:14:51 UTC 16 0 27
2017-05-13

10:15:21 UTC 17 0 45
2017-05-13

10:15:51 UTC 18 99 34
2017-05-13

10:56:36 UTC 19 76 28

8.2. Readings on online server think speak

Mohit Shubham

Date

Fig. 4: Pulse Reading.

15:45 16:00 16:15

Date

Fig. 5: Temperature Reading.

9. Conclusion & future scope

The technology used in the project is one of the few ways of moni-
toring patients health. We have used 10T, which as of now seems
to be providing a solution to every human reality can be little ex-
pensive. We could have also used Zig-Bee instead of Wi- Fi, to
transfer the data, to the server. Zig-Bee holds an edge over Wi-Fi
and Bluetooth, i.e (provides larger bandwidth and data rate). But
using Zig-Bee, is not feasible due to high cost.

In future we can use this technology not only in monitoring tem-
perature, pulse, small measurement but also we can monitor the
ECG, EMG, EKG, Blood Pressure, Breath Rate, etc. from any-
where in the world. So whenever something goes wrong then im-
mediately cure can be provided. The future work is to include a Zig-
Bee module in this project so that in ICU readings of multiple pa-
tients can be monitored from any location. As we can connect as
many nodes we want to connect with Zig-Bee. Which can further
received by the Wi-Fi Module & can be monitored from anywhere
online through internet.
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