








Heart Attack Detection and Heart Rate Monitoring Using IoT














 Abstract:

 This paper is intended to monitor Heart beat with android application which is used to measure the heart beat of different persons. It is built using Android Studio. It may also include the different modules based on the software specification, system requirement, hardware requirement and disk space.















2. EXISTING WORK


2.1 OPTICAL METHOD

Android based heart rate monitor which uses the camera and it’s flash to determine the user’s heart rate in beats per minute. It uses data smoothing in an Integer array to figure out the average red pixel value in the image. Once it figures out the average it determines a heartbeat when the average red pixel value in the latest image is greater than the smoothed average. Wearable’s with optical heart-rate monitors have small LEDs on their undersides that shines green light onto the skin on your wrist. The different wavelengths of light from these optical emitters interact with the blood flowing through your wrist. When that light refracts (or reflects) off your flowing blood, another sensor in the wearable captures the information. That data can then be processed, along with motion information detected by the device's accelerometer, with algorithms to produce understandable pulse readings. If the tip of the index finger is pressed too hard over camera, the circulation will be cut off which will result in an inaccurate reading. Devices with optical sensors that read the wrist (instead of the fingertip) had the most trouble tracking heart rate. In this method the light has to penetrate through several layers and so darker the person, the more difficult it is for light to bounce back. The skin color issue is something that this technology compensates for.










2.2 ELECTRICAL METHODS

Electrical Method The chest strap of a heart rate monitor uses electrodes to monitor the electric volts that occur when your heart beats. The receiver detects this information from the electrodes via radio signal from the chest strap. The receiver, then, uses this information to determine your heart rate. Some monitors also include a "coded signal" which uses a special code in the radio signal, so that the receiver does not receive radio signals from other nearby transmitters. This is not always a huge problem, but can be a problem.




































3. Disadvantages of Existing Method

· it can produce annoying or corrupt your data.
· This method has disadvantages like inaccurate results, hectic wired connections over the body.












































4. PROPOSED WORK

The proposed system have eminence of detecting heart attack with help of observing heart rate based on internet of thing. Our method uses a pulse sensor, Arduino board and a Wi-Fi module. After setting up the system, the pulse sensor will start sensing heart rate readings and will display the heartbeat of person on LCD screen. Also, with the use of Wi-Fi module it will transmit the data over internet. System allows a set point which can help in determining whether a person is healthy or not by checking his/her heartbeat and comparing it with set point.
After setting these limits, the system will start monitoring the heart rate of patient and immediately the heart rate goes above or below the certain limit the system will send an alert message. As a part of this project we are implementing an android application model that will track the heartbeat of particular patient and monitor it correctly and give the emergency message on chances of heart attack.









5. Advantages of Proposed Method:

· Portable system∙
· Save risk of heart attack as you can check it in home.
· Affordable system∙
· Temperature and Heart beat monitoring by single device∙
· All Patient monitored by single person seating in Server room.
· This system also helps for Hospital monitoring system.
























5. INTRODUCTION
The heart is one of the most important organs in the human body. It acts as a pump for circulating oxygen and blood throughout the body, thus keeping the functionality of the body intact. A heartbeat can be defined as a two-part pumping action of the heart which occurs for almost a second. It is produced due to the contraction of the heart. When blood collects in upper chambers, the SA(SinoAtrial) node sends out an electrical signal which in turn causes the atria to contract. This contraction then pushes the blood through tricuspid and the mitral valves; this phase of the pumping system is called diastole. The next phase begins when the ventricles are completely filled with blood. The electrical signals generating from SA node reach the ventricle and cause them to contract. This phase of the pumping system is called systole. The tricuspid and mitral valves are closed tightly to prevent the backflow of blood; the pulmonary and aortic valves are opened. Once the blood moves from the pulmonary artery and aorta the ventricles relax and the pulmonary and aortic valves close. Tricuspid and mitral valves open because of the lower pressure from the ventricles leading to the start of another cycle. In today's scenario, health problems related to heart are very common. Heart diseases are one of the most important causes of death among men and women; it claims approximately 1 million deaths every year. Heart rate is a critical parameter in the functioning of the heart. Therefore heart rate monitoring is crucial in the study of heart performance and thereby maintaining heart health. This paper proposes a heart rate monitoring and abnormality detection system using IoT. Nowadays treatment of most of the heart-related diseases requires continuous as wells long term monitoring. IoT is very useful in this aspect as it replaces the conventional monitoring systems with a more efficient scheme, by providing critical information regarding the condition of the patient accessible by the doctor in any remote place, at any time through the internet. In addition, the nurses or the duty doctor available at the hospital can monitor the heart rate of the patient in the serial monitor through the real-time monitoring system. Also, a warning system is incorporated in which if the patient’s heartbeat goes below or exceeds a particular value the doctor receives an alert message through a mobile application. GPS technology is used in the software system for monitoring the live location of the device. The prototype can also store the data of the heartbeat as well as other details of the patient and this can be used by the doctor to analyze the heart condition of the patient and for other future purposes. Early recognition of the disease is very vital in preventing more complications in the future. The suggested prototype consists of both hardware and software components. The hardware consists of Node MCU, pulse sensor, and LCD display. The software consists of two IoT platform, Ad fruit (along with GPS Technology), and blynk along with a mobile application. The system is based on a portable heart rate monitoring system designed in a cost-efficient manner. The prototype is also easy to use and access the data. And also can be used by people of different age groups. The real-time data can be viewed as well as stored for future studies with respect tothe heart condition of the patient.A system based on the ECG sensor and pulse sensor is adapted to design a wrist band for early detection of a heart attack and availing medical facilities as soon as possible[1]. The proposed layout consists of a smart wrist band using IoT technology where the device communication is made possible by using a Bluetooth device. The prototype is based on Lilypad Arduino and Android application, additionally, the panic button is provided as part of an alert system in case of heart attack detection. Moreover, a mobile application called ECG analytics is used for the analysis of the data collected from the sensor[2]. Real-time monitoring of the heartbeat ismade possible through the Thing Speak platform.
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Heart rate sensor, Wi-Fi Module, and Arduino are used as major components in modeling a heart rate monitoring system[3]. Combining IoT with this through a heart rate application is used to obtain the alert message, given, a heart attack occurs. The measurement and analysis of heart rate for subjects belonging to the age group of 20-80 years are carried out[4]. The data is obtained from the sensor by detecting the intensity of light. The output of the sensor is processed into a hub and sent to the software display unit. This data is further stored into the SD card to maintain a record of the person’s heart rate characteristics.The pulse sensor is used along with a temperature sensor for heart rate monitoring and heart attack detection[5]. Arduino board is utilized on the basis of the algorithm. A GPS module is incorporated to locate the specific location of the patient. Android application is developed and communication is made possible through Bluetooth module. IR sensor is incorporated with the hardware system along with Arduino to produce a PPG(photoplethysmography)[6]. The signals are gained from a fingertip. The software used for graphical representation and analysis is Processing software. The sensor collects physiological data from the human body, a management unit is used to store and show the real-time data from the monitoring body[7]. The management unit can be combined with an IoT system that is a local host network. The results are presented via a monitor, mobile phone or laptop. The hardware system consists of pulse sensor, LEDs and Raspberry Pi 3[8]. Thing Speak, an IoT platform is used for real-time monitoring of the data. IR emitter-detector pair is used for heart rate measurement and the output of the sensor is again amplified by 741 OPamp IC[9]. A low pass filter is used for removing the noise from the signal. The ECG waveform can be visualized on a Personal computer screen. The data is uploaded in a database cloud through a Wifi module.There are lots of health monitoring systems available these days. Wireless communications, wearables, and portable remote health monitoring systems are a few among them[10]. The health monitoring systems have devised to make health care facilities easily available, comfortable to the patients and most important information regarding the health status of the patient must be easily accessible to the doctor irrespective of his location. IoT plays a key role in this scenario. Raspberry Pi  is  utilized  in  various  aspects  these  days  in  many  of  the monitoring systems. ECG  analysis  is  vital  in  diagnosing  the heart  health  irrespective  of  the  age  group[11].  The signals collected from wearable monitoring node are sent to the cloud. A wifi module is usually used to achieve this. The IoT cloud is provided   with   both   HTTP   and   MQTT   protocols. This portrays the  data  into  a  graph  and  also  supports real-time monitoring. Prototypes are developed for heart rate monitoring as well as monitoring the interest intervals in individuals [12]. This is realized through Java scripts, using a wearable Smart watch Samsung    gear    S3    with    library Web    Socket.    The communication between Samsung  gear  S3,  server,  and  the client is implemented through the algorithm in the Java code. Continuous heart rate monitoring is an important factor in the health care of people suffering from cardiovascular diseases especially in the case of elderly people and private homes for patients[13].    The proposed    system    consists    of    the electric-optical  sensor,  an  embedded  system,  along  with  a Bluetooth enabled hands-free module. The heartbeat signals are collected  from  the  fingertip.  The  designed  system  is enabled  with  a  provision  to  contact  a  clinician  in  a  remote location during an emergency situation. Abnormal electro cardio signals can be monitored using a remote  monitoring  system,  and  the  data  can  be  transmitted automatically  through  mobile  phone  messages[14].  This is accomplished by using a  GSM  MODEM. Components used are heart rate  sensor,  MCU,  interface  circuit  and  MODEM. The    system    uses    the    AT89C52    MCU.    The    system requirements for  low  power  consumption  and  convenient operation are  met  through internal  resources integrated with AT89C52 MCU.  Among the wide variety of applications in IoT smart and connected health care is the most important one[15]. IoT facilitates an evolution in the practice of medicine, enables personalization of  the  treatment  and  also  helps  in reducing the cost of healthcare. Real-Time Monitoring is one of the most important features of IoT.
Now-a-days health problems like cardiac failure, lung failures & heart related diseases are arising day by day at a very high rate. Due to these problems time to time health monitoring is very essential. A modern concept is health monitoring of apatient wirelessly. It is a major development in medical arena. Health professionals have developed a brilliant and inexpensive health monitoring system or providing more comfortable living to the people suffering from various diseases using leading technologies like wireless communications, wearable and portable remote health monitoring device. Asvisits of doctors to the patients constantly are decreased as the information regarding patient’s health directly reaches to doctor’s monitor screen from anywhere the patient resides[1]. Also, based on this doctors can save many lives by imparting them a quick & valuable service.According to the recent statistics, nearly two million people suffer from heart attack every year and one person dies every 33 seconds in India. World Health Organization (WHO) reports that heart disease rate might increase to 23.3% worldwide by the year 2030. The treatment of such chronic disease requires continuous and long term monitoring to have proper control on it.IoT helps to move from manual heart rate monitoring systems to remote heart rate monitoring systemsA doctor may not be present all the time to provide medication or treatment to the patients or a guardian may not be present all the time to takethe patient to the hospital. Hence, our proposed system is the right solution for this problem. The remote heart rate monitoring system is used to monitor physical parameter like heart beat and send the measured heart rate directly to a doctor through Email or SMS. In today’s era, health problems are increasing day-by-day at a a high pace. The death rate of 55.3 million people dying each year or 151,600 people dying each day or 6316 people dying each hour is a big issue for all over the world. Hence it is the need of hour to overcome such problems. We, therefore, proposing a change in wireless sensors technology by  designing a system which included different wireless sensors to receive information with respective human body temperature, blood pressure, saline level, heart rate etc. that will be undoubtedly further transmitted on an IoT platform which is accessible by the user via internet. An accessible database is created about patient’s health history which can be further monitored & analyzed bythe doctor if necessary[2].This paper proposes a health monitoring system which is capable of detecting multiple parameters of our body such as blood pressure, temperature, heart rate. A continuous record of body health parameters can be used o detect the disease in a more efficient manner. Now-a-days,people pay more attention towards prevention & early recognition of disease. Inaddition to it, new generation mobile phones technologies.













6. Literature Survey


	TITLE
	AUTHOR
	CONCEPT

	 “ IoT based Heart Attack detection using the Wristband”.
	Shikha, E.Sriranjini, Manju Jose, Dr.Sasi Kala Rani,
	Internet of Things (IOT) plays a vital role in connecting the surrounding environmental things to the network and made easy to access those un-internet things from any remote location. The human death due to heart attack is increasing day by day. Due to today’s human life style, eating habits, irregular daily routines, the heart attack problem is becoming predominant.

	 “Heart Attack Detection and Heart Rate Monitoring using IoT”  
	Nikunj Patel, PrinceKumar Patel, Nehal Patel.
	These days various people are misplacing their life inferable from heart assault and deficiency of restorative thoughtfulness regarding persistent at right stage. Subsequently, in this venture we are actualizing pulse observing and heart assault acknowledgment framework utilizing IoT.

	“Heart rate measurement and electrical pulse signal analysis of subjects span of 20-80 years” 

	Neramitr Chirakanphaisarn, Thdsanee Thongkanluang, Yuwathida Chiwpreechar.
	Heart rate monitoring is a vital aspect of maintaining heart health. People from different age groups have different ranges for maximum and minimum values of heart rate, the monitoring system must be compatible enough to tackle this scenario.

	 “Remote Heart Rate Monitoring System using IoT” .

	Sufiya S Kazi, Gayatri Bajantri, Trupti Thite.
	The heart Diseases cause millions of death worldwide because of the increase in the aging population and the rising of healthcare costs. There is also a demand of quality healthcare from remote locations.
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