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ABSTRACT 

 Recent years have seen a growing interest in portable sensor and today several 
devices are available commercially for personal health care, fitness and awareness of 
activities. In  addition to the recreational re creational niche arena approved by current 
devices, the researchers also looked at applications of these technologies in clinical 
applications in remote health care monitoring systems for long-term recording, 
management and clinical access to physiological information of the patient. On the basis 
of current technological trends, one can easily imagine a moment in the near future when 
your physical exam routine it is preceded by a period of two or three days continuously 
physiological monitoring using inexpensive portable sensors 
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1.1  Introduction  Beyond this range, sensors would continually record signals with 
physiological parameters  transmits the resulting data to a database related to your health 
recording. Use available data and help with decision support systems that also have access 
to a large body of observation data for other people, the doctor can do a better prognosis 
for your health and your advice treatment, early intervention and lifestyle choices 
particularly effective in improving the quality of your health. Such disruptive technology 
could have a transformation impact on global health systems and drastically reduce health 
costs and improve the speed and accuracy of diagnoses. We focus in particular clinically 
and examine the opportunities offered available and future technologies and challenges 
that needs to be addressed to allow for the integration of these in the practice of medicine. 
 
1.2 Arduino Challenges 

IOT-based systems can be used for different purposes and areas, so that, we have 
to face different challenges. In IOT, things are connected through different kinds of 
networks, i.e. mobile, wired and wireless network. These networks support bi-directional 
communication at different levels among the real world objects, applications and services 
that are employed by the IOT applications. This highly distributed structure should 
provide interconnection with low energy consumption, while distributed data can cause 
privacy issues. They support a superior management of all involved devices in an 
integrated way, ensuring scalability, high availability, and the safe and secure execution 
of the requested functionality from devices.  

 

1.3 Interface Protocols The Interface Protocol component defines protocols for 
exchanging information among different networks that may work based on different 
communication protocols, in order to allow technical interoperability. This component is 
responsible for handling basic connectivity in the physical and data link, network, 
transport, and sometimes the application layer of the TCP/IP stack. 
 

1.3.1 Device Abstraction (DA) 
This component is responsible for providing an abstract format to facilitate the 

interaction of the application components with devices. This abstraction provides 
syntactic and semantic interoperability, which are defined by ETSI as follows: Syntactic 
interoperability is associated with data formats. The messages transferred by 
communication protocols must have a well-defined syntax and encoding format, which 
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can be represented by using high-level transfer syntaxes such as, HTML and XML 
Semantic interoperability is usually associated with the meaning of the content of 

message which is understandable for human. Thus, interoperability on this level means 
that there is a common understanding among people on the meaning of the content 
(information) being exchanged among them. However, since DA does not communicate 
directly with human, semantic interoperability in the context of DA is in charge of 
providing this common understanding for applications.  

 
1.4 EXISTING SYSTEM 

The health care sensors are playing an essential role in hospitals. The patient monitoring 
system is one of the major developments because of its innovative technology. An 
automatic wireless health monitoring system is used to measure patient’s body 
temperature and heartbeat by using embedded technology. The proposed system uses both 
the sensors like heartbeat sensor and temperature sensor. These sensors mainly involves in 
monitoring the condition of the patient. But the sensor data cannot be upload to cloud so 
each and every time doctor will go there and check the parameter. In some conditions 
doctor may busy means they never monitoring the person. 
 
1.5 PROPOSED SYSTEM 
IOT patient monitoring has 3 sensors. First one is a temperature sensor, second is 
Heartbeat sensor and the third one is humidity sensor. This project is very useful since the 
doctor can monitor patient health parameters just by visiting website or URL.  
To operate IOT based health monitoring system project, you need a Wi-Fi connection. 
The Arduino board connects to the Wi-Fi network using a Wi-Fi module. The Arduino 
UNO board continuously reads input from these 3 senses. Then it sends this data to the 
cloud by sending this data to a particular URL/IP address. Then this action of sending 
data to IP is repeated after a particular interval of time. For example in this project, we 
have sent data after every 30 seconds. 
 
2 .1 ARDUINO UNO AND ITS PROGRAMMING 

Arduino is a tool for making computers that can sense and control more of the 
physical world than your desktop computer. It's an open-source physical computing 
platform based on a simple microcontroller board, and a development environment for 
writing software for the board. The Arduino programming language is an implementation 
of Wiring, a similar physical computing platform, which is based on the Processing 
multimedia programming environment. 

 
2.2 BLOCK DIAGRAM 

 
Fig 1.1 Block Diagram 

2.3 HARDWARE USED 
• Arduino 
• Raspberry pi 
• Temperature sensor 
• Respiratory sensor 
• Heartbeat sensor 
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• Buzzer 
• MEMS sensor 

2.4  SOFTWARE USED 
• Arduino  ide 
• Arduino c 

 
 
 

3.1  ARDUINO UNO 
 
 
 
 
 
 
 
 
 

 
              Fig 1.2  Arduino Uno 

3.2  Overview  

The Arduino microcontroller is an easy to use yet powerful single board computer 
that has gained considerable traction in the hobby and professional market .The Du 
emilanove board features an Atmel ATmega328 microcontroller operating at 5 V with 2 
Kb of RAM, 32 Kb of flash memory for storing programs and 1 Kb of EEPROM for 
storing parameters. The clock speed is 16 MHz, which translates to about executing about 
300,000 lines of C source code per second. The board has 14 digital I/O pins and 6 analog 
input pins. There is a USB connector for talking to the host computer and a DC power 
jack for connecting an external 6-20 V power source,. The Arduino programming 
language is a simplified version of C/C++. If you know C, programming the Arduino will 
be familiar. 
  An important feature of the Arduino is that you can create a control program on 
the host PC, download it to the Arduino and it will run automatically. Remove the USB 
cable connection to the PC, and the program will still run from the top each time you push 
the reset button. When you reconnect the battery, the last program you stored will run. 
This means that you connect the board to the host PC to develop and debug your program, 
but once that is done, you no longer need the PC to run the program. 

The Arduino Uno is a microcontroller board based on the ATmega328.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. 

 
 3.2.1 Pin Configuration 

The Arduino Uno can be powered via the USB connection or with an external 
power supply. The power source is selected automatically. 
The power pins are as follows: 
• VIN: The input voltage to the Arduino board when it's using an external power source.  
  5V: This pin outputs a regulated 5V from the regulator on the board.  
• GND: Ground pins.  
• IOREF: This pin on the Arduino board provides the voltage reference with which the 
microcontroller operates. A properly configured shield can read the IOREF pin voltage 
and select the appropriate power source or enable voltage translators on the outputs for 
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working with the 5V or 3.3V.  
•  
3.3 Memory 

The ATmega328 has 32 KB (with 0.5 KB used for the boot loader). It also has 2 
KB of SRAM and 1 KB of EEPROM. 

 
3.4 Input and Output 

Each of the 14 digital pins on the Uno can be used as an input or output, using pin 
Mode(), digital Write( ), and digital Read( ) functions. They operate at 5 volts. 
• External Interrupts (2 and 3): These pins can be configured to trigger an interrupt on 
a low value, a rising or falling edge, or a change in value.  
• PWM (3, 5, 6, 9, 10, and 11): Provide 8-bit PWM output with the analog Write () 

function.  
• SPI 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK): These pins support SPI 
communication using the SPI library.  
• LED (13): There is a built- in LED connected to digital pin 13. When the pin is HIGH 
value, the LED is on, when the pin is LOW, it's off.  

The Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 
bits of resolution  
• TWI (A4 or SDA pin and A5 or SCL pin): Support TWI communication using the 
Wire library. 
There are a couple of other pins on the board: 
• AREF: Reference voltage for the analog inputs. Used with analog  
Reference (). 
 Reset: Bring this line LOW to reset the microcontroller. Typically used to add a reset 
button to shields which block the one on the board Arduino IDE (Integrated development 
environment) is used to write the program and dump into the Arduino board. 
 
3.5  TEMPERATURE SENSOR 
          Temperature is the most often-measured environmental quantity. This might be 
expected since most physical, electronic, chemical, mechanical, and biological systems 
are affected by temperature. Certain chemical reactions, biological processes, and even 
electronic circuits perform best within limited temperature ranges. Temperature is one of 
the most commonly measured variables and it is therefore not surprising that there are 
many ways of sensing. 
 
3.6 THERMOCOUPLE 
          It is a type of temperature sensor, which is made by joining two dissimilar metals at 
one end. The joined end is referred to as the HOT JUNCTION. The other end of these 
dissimilar metals is referred to as the COLD END or COLD JUNCTION. The cold 
junction is actually formed at the last point of thermocouple material. If there is a 
difference in temperature between the hot junction and cold junction, a small voltage is 
created. This voltage is referred to as an EMF (electro-motive force) and can be measured 
and in turn used to indicate temperature. 

 

 

 

                                       Fig1. 3 Thermocouple 
 
 3.7  THERMISTORS 
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        Similar to the RTD, the thermistor is a temperature sensing device whose resistance 
changes with temperature. Thermistors, are made from semiconductor materials. 
Resistance is determined in the same manner as the RTD, but thermistors exhibit a highly 
nonlinear resistance vs. temperature curve. Thus, in the thermistors operating range we 
can see a large resistance change for a very small temperature change. This makes for a 
highly sensitive device, ideal for set-point applications. 
 
3.8  SEMICONDUCTOR SENSORS 
       . Modern semiconductor temperature sensors offer high accuracy and high linearity 
over an operating range of about 55°C to +150°C. Internal amplifiers can scale the output 
to convenient values, such as 10mV/°C.  
 
 
 
 
 
 

 

 

 

                                 Fig 1.4  Semiconductor Sensors 
 
3.9  SENSOR ICS 
        There are a wide variety of temperature sensor ICs that are available to simplify the 
broadest possible range of temperature monitoring challenges. These silicon temperature 
sensors differ significantly from the above mentioned types in a couple of important 
ways.. A temperature sensor IC can operate over the nominal IC temperature range of -
55°C to +150°C. The second major difference is functionality. 
         Digital output sensor usually contains a temperature sensor, analog-to-digital 
converter (ADC), a two-wire digital interface and registers for controlling the IC’s 
operation. Temperature is continuously measured and can be read at any time.  
        Above temperature sensor has three terminals and required Maximum of 5.5 V 
supply. This type of sensor consists of a material that performs the operation according to 
temperature to vary the resistance. This change of resistance is sensed by circuit and it 
calculates temperature. When the voltage increases then the temperature also rises. We 
can see this operation by using a diode. 
      Temperature sensors directly connected to microprocessor input and thus capable of 
direct and reliable communication with microprocessors. The sensor unit can 
communicate effectively with low-cost processors without the need of A/D converters. 
       An example for a temperature sensor is LM35. The LM35 series are precision 
integrated-circuit temperature sensors, whose output voltage is linearly proportional to the 
Celsius temperature. The LM35 is operates at -55˚ to +120˚C.The basic centigrade 
temperature sensor (+2˚C to +150˚C)  
 
3.10  Features of LM35 Temperature Sensor 
 Calibrated directly in ˚ Celsius (Centigrade) 
 Rated for full l −55˚ to +150˚C range 
 Suitable for remote applications 
 Low cost due to wafer-level trimming 
 Operates from 4 to 30 volts 
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 Low self-heating, 
 ±1/4˚C of typical nonlinearity 

3.11  BMP 180 sensor   
A pressure sensor measures pressure, typically of gases or liquids. Pressure is an 

expression of the force required to stop a fluid from expanding, and is usually stated in 
terms of force per unit area. A pressure sensor usually acts as a transducer; it generates a 
signal as a function of the pressure imposed. 

There is also a category of pressure sensors that are designed to measure in a 
dynamic mode for capturing very high speed changes in pressure. Example applications 
for this type of sensor would be in the measuring of combustion pressure in an engine 
cylinder or in a gas turbine. These sensors are commonly manufactured out 
of piezoelectric materials such as quartz. 

Some pressure sensors, such as those found in some traffic enforcement cameras, 
function in a binary (off/on) manner, i.e., when pressure is applied to a pressure sensor, 
the sensor acts to complete or break an electrical circuit. These types of sensors are also 
known as a pressure switch. 

 
3.12  HEARTBEAT SENSOR  
    A person’s heartbeat is the sound of the valves in his/ her heart contracting or 
expanding as they force blood from one region to another. The number of times the heart 
beats per minute (BPM), is the heart beat rate and the beat of the heart that can be felt in 
any artery that lies close to the skin is the pulse. 
 
 3.12.1 Two Ways to Measure a Heartbeat 
 Manual Way: Heart beat can be checked manually by checking one’s pulses at 
two locations- wrist (the radial pulse) and the neck (carotid pulse). The procedure is to 
place the two fingers (index and middle finger) on the wrist (or neck below the windpipe) 
and count the number of pulses for 30 seconds and then multiplying that number by 2 to 
get the heart beat rate. However pressure should be applied minimum and also fingers 
should be moved up and down till the pulse is felt. 
 Using a sensor: Heart Beat can be measured based on optical power variation as 
light is scattered or absorbed during its path through the blood as the heart beat changes. 
 
  3.12.2 Three Principle of Heartbeat Sensor 

The heartbeat sensor is based on the principle of photo plethysmography. It 
measures the change in volume of blood through any organ of the body which causes a 
change in the light intensity through that organ (a vascular region). In case of applications 
where heart pulse rate is to be monitored, the timing of the pulses is more important. The 
flow of blood volume is decided by the rate of heart pulses and since light is absorbed by 
blood, the signal pulses are equivalent to the heart beat pulses. 
There are two types of photophlethysmography: 

 Transmission: Light emitted from the light emitting device is transmitted 
through any vascular region of the body like earlobe and received by the detector. 

 Reflection: Light emitted from the light emitting device is reflected by the 
regions. 

 

 

                                          

Fig. 1.5  Photophlethysmography 

     3.12.3 Working of a Heartbeat Sensor 
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The basic heartbeat sensor consists of a light emitting diode and a detector like a 
light detecting resistor or a photodiode. The heart beat pulses causes a variation in the 
flow of blood to different regions of the body.  When a tissue is illuminated with the light 
source, i.e. light emitted by the led, it either reflects (a finger tissue) or transmits the light 
(earlobe). Some of the light is absorbed by the blood and the transmitted or the reflected 
light is received by the light detector. The amount of light absorbed depends on the blood 
volume in that tissue. The detector output is in form of electrical signal and is 
proportional to the heart beat rate. 

This signal is actually a DC signal relating to the tissues and the blood volume 
and the AC component synchronous with the heart beat and caused by pulsatile changes 
in arterial blood volume is superimposed on the DC signal. Thus the major requirement is 
to isolate that AC component as it is of prime importance. 

To achieve the task of getting the AC signal, the output from the detector is first 
filtered using a 2 stage HP-LP circuit and is then converted to digital pulses using a 
comparator circuit or using simple ADC.  

The digital pulses are given to a microcontroller for calculating the heat beat rate, 
given by the formula- 
BPM(Beats per minute) = 60*f 
Where f is the pulse frequency Practical Heartbeat Sensor 

Practical heartbeat Sensor examples are Heart Rate Sensor (Product No PC-
3147). It consists of an infrared led and an ldr embedded onto a clip like structure. The 
clip is attached to the organ (earlobe or the finger) with the detector part on the flesh. 

 

                                            Fig 1.6  Heartbeat System 

Another example is TCRT1000, having 4 pins- 
Pin1: To give supply voltage to the LED 
Pin2 and 3 are grounded. Pin 4 is the output. Pin 1 is also the enable pin and pulling it 
high turns the LED on and the sensor starts working. It is embedded on a wearable device 
which can be worn on the wrist and the output can be sent wirelessly (through Bluetooth) 
to the computer for processing. 

 

1.7  Application Developing your own Heartbeat Sensor System 

A basic Heartbeat Sensor system can also be built using basic components like a  ldr, 
comparator IC LM358 and a Microcontroller as given below 
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              Fig. 1.8  IC LM358 and a Microcontroller 
As described above regarding the principle of heart beat sensor, when the finger 

tissue or the earlobe tissue is illuminated using a light source, the light is transmitted after 
getting modulated i.e. a part getting absorbed by the blood and the rest being transmitted. 
This modulated light is received by the light detector. 

Here a Light Dependent Resistor (LDR) is used as a light detector. It works on the 
principle that when light falls on the resistor, its resistance changes. As the light intensity 
increases, the resistance decreases. Thus the voltage drop across the resistor decreases. 

Here a comparator is used which compares the output voltage from the LDR to 
that of the threshold voltage. The threshold voltage is the voltage drop across the LDR 
when the light with fixed intensity, from the light source falls directly on it. The inverting 
terminal of the comparator LM358 is connected to the potential divider arrangement 
which is set to the threshold voltage and the non-inverting terminal is connected to the 
LDR. When a human tissue is illuminated using the light source, the intensity of the light 
reduces.  

 
4.1  CHALLENGES 

IOT-based systems can be used for different purposes and areas, so that, we have to 
face different challenges. In this section, we explain some of the challenges that need to 
be considered in research activities: 

•  Edge technology: At the hardware level, more research efforts are required to 
develop the technology of embedded devices, sensors, actuators and identification, 
since an IOT-based system must be able to gather sufficient information about the real 
world by employing a large variety of devices and environments. Thus, there more 
work is still required to connect heterogeneous devices and deploy them in IOT 
applications, and to provide support for new devices. 

•   Networking technology: In IOT, things are connected through different kinds 
of networks, i.e. mobile, wired and wireless network. These networks support bi-
directional communication at different levels among the real world objects, 
applications and services that are employed by the IOT applications. This highly 
distributed structure should provide interconnection with low energy 
consumption, while distributed data can cause privacy issues. 

•   Middleware system: In IOT, we have heterogeneous devices and networks. 
Their heterogeneity can potentially increase with new technologies. To facilitate 
the use of these devices by IOT applications, we should shield their 
heterogeneity. Therefore, we need to develop a secure, scalable and semantically 
enriched service-oriented middleware to cope with the heterogeneity of devices.  

•   Platform services: They support a superior management of all involved devices 
in an integrated way, ensuring scalability, high availability, and the safe and 
secure execution of the requested functionality from devices.  

 In continue, we focus on the middleware challenges, because we are 
looking for the functionalities that a middleware can provide for the application layer in 
the IOT-based systems 

 
SOFTWARE TOOLS 
    5.1 TYPES OF TOOLS 

• Arduino IDE programmer 
    5.2  ARDUINO IDE  
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A program for Arduino may be written in any programming  language for 
compiler that produces binary machine code for the target processor. Atmel provides a 
development environment for their microcontrollers, AVR Studio and the newer Atmel 
Studio.  

The Arduino project provides the Arduino integrated development environment 
(IDE), which is a cross-platform application written in the programming language Java. It 
originated from the IDE for the languages Processing and Wiring.  

It includes a code editor with features such as text cutting and pasting, searching 
and replacing text, automatic indenting, brace matching, and syntax highlighting, and 
provides simple one-click mechanisms to compile and upload programs to an Arduino 
board. It also contains a message area, a text console, a toolbar with buttons for common 
functions and a hierarchy of operation menus. 

The Arduino IDE supports the languages C and C++ using special rules of code 
structuring. The Arduino IDE supplies a software library from the Wiring project, which 
provides many common input and output procedures. 

 User-written code only requires two basic functions, for starting the sketch and 
the main program loop, that are compiled and linked with a program stub main() into an 
executable cyclic executive program with the GNU tool chain, also included with the IDE 
distribution. 

program in the board's firmware. 
5.3 SOFTWARE DESCRIPTION 

Power LED (red) and User LED (green) attached to Pin 13 on an Arduino 
compatible board A minimal Arduino C/C++ sketch, as seen by the Arduino IDE 
programmer, consist of only two functions setup: This function is called once when a 
sketch starts after power-up or reset. It is used to initialize variables, input and output pin 
modes, and other libraries needed in the sketch.  

loop: After setup has been called, function loop is executed repeatedly in the 
main program. It controls the board until the board is powered off or is reset.  

 
5.4 USB SERIAL ADAPTER DRIVER SETUP 
 Windows  serial adapter cables we have to install pro Li-Fic chip for usb serial cables for 
proLi-Fic chip serial cables usb serial driver 
For NEW Windows 7 and Vista 64-Bit ProLi-Fic USB to Serial Adapter Drivers PL-
2303.Thus follow the instruction bellow 
PL-2303 USB Serial Adapter Drivers proLi-Fic serial adapter driver proLi-Fic pl 2303 
usb to serial proLi-Fic 2303 vista proLi- Fic usb to serial bridge cable proLi-Fic usb serial 
drivers proLi-Fic usb serial  
 USB to Serial Bridge (H, HX, X) Install shield Driver Setup Program  
 Installer & Build date: 1.0.5.18 (20090723)  
 Windows 98/ME Driver: v2.0.0.19  
 Windows 2000/XP/Server2003 (32 & 64-bit) WDM Driver: v2.0.9.122  
 Windows Vista/7/Server2008 (32 & 64-bit) WDF Driver: v3.3.5.122  
 NOTE: For Windows 7, please use RC build 7100 or above.  

It is very useful system for embedded system. It definitely boost the speed of the 
project  projects which uses UART modules like interfacing GSM, GPS, Bluetooth, Wi-Fi 
…  By using it we can easily study these modules by sending data directly from your PC 
and analyzing the received data in your computer display without programming a 
microcontroller.. 

 
RESULTS AND CONCLUSION 

 In this project I have monitoring the various parameters of the patients using 
Internet of Things. These parameters are sent to remote internet locations so that we can 
view this details from anywhere in the world. This is one of the latest electronic project 
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idea related to medical applications. Here we can see the data using the desktop computer, 
laptop or using an android smart phone.  
 The main idea of the proposed system is to provide better and efficient health 
services to the patients by implementing a networked information cloud so that the 
experts and doctors could make use of this data and provide a fast and an efficient 
solution. The final model will be well equipped with the features where doctor can 
examine his patient from anywhere and anytime. Emergency scenario to send an 
emergency mail or message to the doctor with patient’s current status and full medical 
information can also be worked on. The proposed model can also be deployed as a mobile 
app so that the model becomes more mobile and easy to access anywhere across the 
globe. 
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