PATIENT HEALTH MONITORING SYSTEM USING IOT
CHAPTER 1
INTRODUCTION
1.1AREA OF INTREST 
The Internet of Medical Things (IoMT) is the collection of medical devices and applications that connect to healthcare IT systems through online computer networks. Medical devices equipped with Wi-Fi allow the communication that is the basis of IoMT. IoMT devices link to cloud platforms such as Things Speak, Amazon Web Services, on which captured data can be stored and analyzed. IoMT is also known as healthcare IoT. 
Examples of IoMT include remote patient monitoring of people with chronic or long-term conditions tracking patient medication orders and the location of patients admitted to hospitals  and patients' wearablemHealthdevices, which can send information to caregivers. Infusion pumps that connect to analytics dashboards and hospital beds rigged with sensors that measure patients' vital signs are medical devices that can be converted to or deployed as IoMT technology.
As is the case with the larger Internet of Things (IoT), there are now more possible applications of IoMT than before because many consumer mobile devices  that allow us  to share information with IT systems. RFID tags can also be placed on medical equipment and supplies so that hospital staff can remain aware of the quantities they have in stock.
The practice of using IoMT devices to remotely monitor patients in their homes is also known as telemedicine. This kind of treatment spares patients from traveling to a hospital or physician's office whenever they have a medical question or change in their condition.
The security of sensitive data such as protected health information regulated under the Health Insurance Portability and Accountability Actthat passes through the IoMT is a developing concern for healthcare providers.


1.2 INTERNET OF THINGS
Internet of Things represents a general concept for the ability of network devices to sense and collect data from the world around us, and then share that data across the Internet where it can be processed and utilized for various interesting purposes.
Some also use the term industrial Internet interchangeably with IoT. This refers primarily to commercial applications of IoT technology in the world of manufacturing. The Internet of Things is not limited to industrial applications, however.
Internet of Things represents a general concept for the ability of network devices to sense and collect data from the world around us and then share that data across the Internet where it can be processed and utilized for various interesting purposes.
Some also use the term industrial Internet interchangeably with IoT. This refers primarily to commercial applications of IoT technology in the world of manufacturing. The Internet of Things is not limited to industrial applications, however.





CHAPTER 2
SYSTEM ANALYSIS
2.1 EXISTING SYSTEM
· In the case of the sensors used to measure diabetes, ECG, blood pressure, among others, are not very precise and its size is very large and consume a lot of power.
· Namely according to the patient interaction you have with the context, the system will be able to offer measurement workouts to be carried out, based either on location, profile, time and date.

2.2 PROBLEMIDENTIFICATION

In hospitals, where patient’s status needs tobe regularly monitored, is usually done by a doctor orother paramedical staff by constantly observing someimportant parameters, such as body temperature, heartbeat, and blood pressure thus, this task becomestedious after sometime. Hence it can cause problems. However, there are many researchers have attemptedbefore to solve it in many different ways, but theearlier methods in several cases either SMS will besent using GSM or RF module will be used to sendpatient’s data from sender device to receiver device.Moreover, in the earlier cases the history of thepatient cannot be displayed, only current data isdisplayed

2.3PROPOSED SYSTEM
In today’s world it is very difficult to carry patients from home to hospitals for regular checkup. There is lot of challenges like waiting in the queue, travelling time and patient may be prone to various infections moving in this polluted environment. So the health care industry is focusing on in-home health care services where the patient can undergo medical check-ups in the comfort of his home environment .Health care industry is working together with Information and communication technology industry to develop models that reduces the time consumption, increasing accuracy and interoperable on any platform that can be beneficial to both hospitals and patient.
The sensors are used to collect temperature, blood flow, glucose level, heartbeat, respiration information etc. These data results can be stored in data base centre which can be viewed at any time by the doctor, without delaying the time and also the results are sent to the doctor through SMS in critical conditions of the patientthe related work in this project consists of general blocks.It consists of embedded microcontroller and a set of sensors connected to the microcontroller to monitor the health parameters of the person. This system is mainly used to monitor the health condition automatically. Sensors used in the system are we heartbeat sensor, Temperature sensor,Respiration sensor for monitoring the patient heath. 
The system using these sensors will sense the health parameters of the person time to time if any one condition is abnormal the message is send through GSM to Personal doctor. All the information is send to internet through IOT. Real time mobile healthcare system for monitoring the patient’s condition from indoor or outdoor locations. A bio-signal sensor and a smart phone are the major components of the system. The data has been collected by the bio-signal sensor and are transmitted to an intelligent server via GSM network.
The proposed system consists of a body sensor network that is used to measure and collect Physiological data of patient. A system to monitor the blood pressure of a hypertensive patient using mobile technologies has been proposed in. By using the system a doctor can carefully monitor the patient and can perform diagnosis


CHAPTER 4
SOFTWARE DESCRIPITION
4.1 SOFTWARE DESCRIPITIONS
· Embedded C language
· Compiler – Win AVR
· Server (Thing Speak) 

4.1.1 INTRODUCTION OF EMBEDDED C
Embedded C is a set of language extensions for the C programming language by the C Standards Committee to address commonality issues that exist between C extensions for different embedded systems.
Salient features of the language
· C language is software designed with different keywords, data types, variables, constants, etc.
· Embedded C is a generic term given to a programming language written in C, which is associated with particular hardware architecture.
· Embedded C is an extension to the C language with some additional header files. These header files may change from controller to controller.
· The microcontroller8051 #include<reg51.h> is used.
The embedded system designers must know about the hardware architecture to write programs. These programs play prominent role in monitoring and controlling external devices. They also directly operate and use the internal architecture of the microcontroller, such as interrupt handling, timers, serial communication and other available features.



4.1.2 Differences between C and Embedded C

Table 4.1Differences between C and Embedded C
	                     C programming
	Embedded C program

	Possesses native development in nature.
	Possesses cross development in nature.

	Independent oh hardware architecture
	Dependent on hardware architecture(microcontroller and other device)

	Used for desk applications, OS and PC memories
	Used for limited resource like RAM,ROM and I/O peripherals on embedded controller



4.1.3 The basic additional features of the embedded software
Data types
The data type refers to an extensive system for declaring variables of different types like integer, character, float, etc. The embedded C software uses four data types that are used to store data in the memory.
Objectives
Having read this section you should be able to:
1. Declare (name) a local variable as being one of C's five data types 
2. Initialize local variables 
3. Perform simple arithmetic using local variables 
Table 4.2 Data Types in Embedded C
	TYPE
	STROAGE

	Char, unsigned char, signed char
	1 byte

	Int,unsignedint
	2 byte

	Long ,unsigned long, float
	4byte



Keywords
Table 4.3 Keywords in Embedded C
	NAME
	FUNCTION

	Sbit
bit
sfr
	Accessing of single bit
Assessing of bit addressable memory of RM
Accessing of sfr register by another name



sbit: This data type is used in case of accessing a single bit of SFR register.
· Syntax: sbit variable name = SFR bit ;
· Ex: sbit a=P2^1;
· Explanation: If we assign p2.1 as ‘a’ variable, then we can use ‘a’ instead of p2.1 anywhere in the program, which reduces the complexity of the program.
Bit: This data type is used for accessing the bit addressable memory of RAM (20h-2fh).
· Syntax: bit variable name;
· Ex: bit c;
· Explanation: It is a bit sequence setting in a small data area that is used by a program to remember something.
SFR: This data type is used for accessing a SFR register by another name. All the SFR registers must be declared with capital letters.
· Syntax: SFR variable name = SFR address of SFR register;
· Ex: SFR port0=0x80;
· Explanation: If we assign 0x80 as ‘port0’, then we can use 0x80 instead of port0 anywhere in the program, which reduces the complexity of the program.
SFR Register: The SFR stands for ‘Special Function Register’. Microcontroller 8051 has 256 bytes of RAM memory. This RAM is divided into two parts: the first part of 128 bytes is used for data storage, and the other of 128 bytes is used for SFR registers. All peripheral devices like I/O ports, timers and counters are stored in the SFR register, and each element has a unique address.
The Structure of an Embedded C Program
Comments
Preprocessor directives
global variables
main() function
{
local variables
statements
…………..
…………..
}
fun(1)
{
local variables
statements}



CHAPTER 5
RESULTS&CONCLUSION
5.1 RESULTS
We have fixed a particular threshold value for each sensor and if there is any change in the reading it display the abnormality in the LCD screen, updates in the internet and sends SMS to the care taker with the help of GSM. 
The IOT technology helps the server to update the patient data on website. Many further improvements can be made in our system to make it better and easily adaptable such as adding more advanced sensors. The biometric information of the patient which is stored and published online can be given to scientists and researchers of medical fields to analyze the value and find patterns or for other research work. To simplify the hardware and reduce wiring we can use wireless sensors.



17

5.2CONCLUSION 
A healthcare monitoring system by means of using mobile devices and sensors can be implemented in a global network with the help of ATMEGA 8A controller. The devices and IoT gathers and share information with each other, making it possible to collect, analyze and monitor data more accurately. 
Thus IoT can be used for monitoring the patient and providing services in a timely manner. The proposed system can be enhanced and extendedby using other invasive as well as non-invasive sensors for picking up essential medical potentials of a patient
The patient monitoring systems are very useful tools to enable monitoring patient health much attention to the development of this topic should be taken into consideration in order to enhance access to care and improve patient health. 



5.3 FUTURE SCOPE

According to the availability of sensors or development in biomedical trend more parameter can be sensed and monitored which will drastically improve the efficiency of the wireless monitoring system in biomedical field. A graphical LCD can be used to display a graph of rate of change of health parameters over time. The whole health monitoring system which we have framed can be integrated into a small compact unit as small as a cell phone or a wrist watch. This will help the patients to easily carry this device with them wherever they go. In addition with medical application we can use our system in industrial and agricultural application by using sensors like humidity sensors, fertility check sensors, etc.















ANNEXURE

 CODEING

#include <EEPROM.h>
#include <SoftwareSerial.h>
#include <LiquidCrystal.h>
#include<stdio.h>
#include <stdlib.h>
LiquidCrystallcd(3,4,5,6,7,8);
/*************************************************************************/
// LED
intledPin = A5;
//intTEMPPin = A1;
int analogInPin0 = A1; // Analog input pin that the potentiometer is attached to
int analogOutPin0 = 5; // Analog output pin that the LED is attached to
int sensorValue0 = 0;   // value read from the pot
int outputValue0 = 0;   // value output to the PWM (analog out)
int analogInPin1 = A4; // Analog input pin that the potentiometer is attached to
int sensorValue1 = 0;   // value read from the pot
int outputValue1 = 0;   // value output to the PWM (analog out)
constintBCPin = A0;  // the number of the pushbutton pin
intBCState = 0;   // variable for reading the pushbutton status
constintGLPin = A2; // the number of the pushbutton pin
intGLState = 0;   // variable for reading the pushbutton status
constintRESPin = A3; // the number of the pushbutton pin
IntRESState = 0; // variable for reading the pushbutton status
/*************************************************************************/
int Y=0;
int b , n =0;
charaa;
intcur_US;
intset_US;
inthigh_volt,low_volt,cur_volt;
floatcur_current;
int temperature , T ,H;
intHEART_temperature;
intHUMIDITY_temperature;
charmystrcmp(unsigned char *temp);
char num [ 11 ] ;
charphone_index ;
//bit send_fail;
char display(intindex,int count);
voidedit_number_position ( intpos ,int max);
voidedit_num ( );
voidedit_bal(intpos_dig);
voidedit_number(intpos_dig);
intstringtoint(char * string);
voidretrieve_phone_num();
voidsave_phone_num();
charget_key (char flag );
unsigned char* get_string_gsm();
voidgsm_control();
charsend_message(char *number,char*message);
char temp;
/*************************************************************************/
void setup() {
digitalWrite(ledPin, LOW);
// enable debug serial
Serial.begin(9600);
// enable software serial
ser.begin(115200);
lcd.begin(16, 2);

// reset ESP8266
//SPLASH SCREEN
lcd.setCursor(0,0);
lcd.print(" HEALTH MONITORING SYSTEM ");
for (intpositionCounter = 0; positionCounter< 120; positionCounter++) {
// scroll one position left:
lcd.scrollDisplayRight();
// wait a bit:
delay(180);
}
delay(500);
lcd.clear();
ser.println("AT+RST\r\n");
delay(3000);
if(ser.find("OK") ) Serial.println("OK");
lcd.clear();
lcd.print("Server Ready");
delay(2000);
lcd.clear();
}
void loop() {
while(1){
T = (int)temperature_conversion();
H = (int)HEART_conversion();
BCState = digitalRead(BCPin);
GLState = digitalRead(GLPin);
RESState = digitalRead(RESPin);
lcd.setCursor(0,0);
lcd.print("T");
lcd.setCursor(0,1);
lcd.print(T);
lcd.setCursor(14,0);
lcd.print("H");
lcd.setCursor(14,1);
lcd.print(H);
delay(50);
if (BCState == HIGH && n == 0)
{
lcd.setCursor(3,0);
lcd.print("BC");
lcd.setCursor(3,1);
lcd.print("NOR");
digitalWrite(ledPin, LOW);
}
if (BCState == LOW && n == 0)
{
lcd.setCursor(3,0);
lcd.print("BC");
lcd.setCursor(3,1);
lcd.print("ABN");
digitalWrite(ledPin, HIGH);
delay(100);
}
if (GLState == LOW && n == 0)
{
lcd.setCursor(7,0);
lcd.print("GL");
lcd.setCursor(7,1);
lcd.print("NOR");
digitalWrite(ledPin, LOW);
}
if (GLState == HIGH && n == 0)
{
lcd.setCursor(7,0);
lcd.print("GL");
lcd.setCursor(7,1);
lcd.print("ABN");
digitalWrite(ledPin, HIGH);
delay(100);
}
if (RESState == LOW && n == 0)
{
lcd.setCursor(11,0);
lcd.print("R");
lcd.setCursor(11,1);
lcd.print("A");
digitalWrite(ledPin, HIGH);
delay(100);
}
if (RESState == HIGH && n == 0)
{
lcd.setCursor(11,0);
lcd.print("R");
lcd.setCursor(11,1);
lcd.print("N");
digitalWrite(ledPin, LOW);
}
if ( temp4 > temp5 )
temp5 = temp4        // delay(5);  }
return ; }
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