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[bookmark: _Toc525761487]Abstract
Prognosis of heart attack has always been a major issue in medical field. Highest number of deaths are occurred due to cardiovascular attacks. These deaths can be reduced if the irregularities are detected beforehand and notified to the supervisor. Our project is based on a system based upon devices communication through IOT integrated with circuit technology. We have introduced a smart system which monitors person’s heartbeat continuously and in case the heart beat goes out of the normal range, the irregularity is sent to the receiving module with the information of heart beat and the supervisor can be notified through buzzed and LED-light. In this manner, we can keep check on a person remotely and the system can inform immediately in case of any irregularity. Unlike other systems, the system can also store the heart beat rate on daily or weekly basis to let the doctor know more about the patient’s health. As a future improvement, we can manually set the heat beat limit, incorporate mobile application with the module and even store patient’s data on a cloud.
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	Proposal
	
· Problem Definition

Do you know that you can have heart attack in any moment?
Heart attack is a serious disease, that can happen to people just suddenly. Even if the person is not sick.
 
To prevent that we created a new system to help to inform if a person is about to have a heart attack or not. This system does this by detecting the heart beat level and informs as soon as the heart beat level does not fall within the permissible limit
· Proposed solution 

The receiver circuit also includes LED light and a buzzer which are used to alert the person supervising the heartbeat rate of the patient and turns on the LED light and buzzer as soon as the heartbeat level of the patient does not fall within the normal heart beat level set. This system can be used to save life of many people as this system alerts the doctor about the patient’s heart beat level. We will also develop an application which will relate to the system so the result will save in the application automatically, and it will help the person and the doctor for example to know what the person’s beat per week or a day.

	Instructor’s Comments
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Cardiovascular diseases are the number one cause of deaths globally on annual basis. In the year 2015, it was estimated that 31% of global deaths were occurred due to cardiovascular diseases. Moreover, 75% of these deaths were occurred in low-income and middle-income countries. A person’s life can be saved if heart attack prognosis is done and immediate treatment can be given to him. We have designed a system based on IOT technology that will alert the supervisor as soon as irregularities in heart beat is detected. This system can be used to monitor patients in hospitals and old people who are likely to suffer from heart attack due to age factor. (WHO, 2017)
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In our project, we have incorporated the field of engineering with computer sciences. We will merge the networking domain with electronic circuit domain. Since the explosive usage of IOT technology in our daily life, we will incorporate it in our system to make our system more effective. Our system works on following steps:
1. Monitoring 
2. Detection
3. Alert
4. Storage
As a part of first step, we are using a pulse sensor SEN-11574 to monitor the heart beat pattern of a person’s body. It has 4 mA current draw at 5V making it favorable for compact use in mobile applications. The sensor is incorporated with microcontroller chip having a built in Wi-Fi module. The second step i.e. detection is where the irregularity will be detected. The behavior of pulse is constantly measured and in case of abrupt rise or fall in heartbeat, a signal will be sent to the buzzer and LED-light attached with the receiving module. This is the third step i.e. Alert. The buzzer starts to ring and the LED light is turned on.  This receiver circuit is also connected on the same network as of the transmitting module. In this way, the other side is also notified and thus, the supervisor can be informed quickly. We can incorporate an LED display to display the heartbeat of the person under monitoring. The advantage of this device is that it can notify immediately to another person sitting away from the patient. The normal heart-beat ranges from 60 to 100 beats per minute. The system activates when more than ten heartbeats are outside the permissible limit. Finally, we can store the heart beat data in the memory to know the person’s heart beat performance on a daily basis or it can be extended on monthly basis. The limitation of this device is that currently, it is not calibrated according to the age of person, instead it is standardized for all ages. But this data can become more accurate after further research and breakdown of statistical analysis of human’s heartbeat. As a part of future development, we can set the heart beat range manually according to the person’s range and leave the device to do the rest. We can also connect the transmitting module to Mobile application, where the other person can be informed conveniently by sending a notification on his mobile. We can also include cloud computing to store data and access it easily at any place.
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We researched World Health Organization Statistics where we found that 17.9 million people died due to cardiovascular diseases in the year 2017. This is approximately equal to thirty-one percent of global deaths. 85% of these cardiovascular deaths were due to heart attack (World Health Organization, 2017). We thought of solving this problem through earlier identification of heart attack on the basis of heart beat pattern. We came up with an idea to incorporate IOT in our plan and building our device for measuring heart beat and monitoring if it stays in the normal range or not. We studied about heart beat variability through the source “Heart Rate Monitoring Applications and Limitations” by Achten. We came up with a point that the interval between heart beats is basis of autonomic responsiveness (Achten & Jeukendrup, 2003). Use of microcontroller with a heart sensor will increase the portability and can be sustainably sold in market. The constant measurement can reduce those deaths which are occurred due to the late diagnosis of cardio arrest (KHAIRELSEED, 2011). IOT is one of great methods to measure the variable parameters of our body i.e. temperature and pulse (Prakash, 2017). We are also going to store the heart beat rate patterns on daily and weekly basis so that the doctor can keep a check on patient’s health. 
The advantages of this device are that the supervisor can be remotely informed in case if the patient has any kind of cardiovascular attack. This device can also measure and store patient’s heart beat performance for future checkup. It can help the patients during exercise so that they may not exert more than needed. Talking about the disadvantages of this device, we can make a statement that it needs to be more calibrated according to people’s age as normal heart beat range varies with age. 
Moreover, the placement of monitor needs to be right or else there can be possibility of inaccurate measurement of heart beat. Concluding the upper details, we can make a statement that based upon portability and sustainability of this project, it can be very helpful for those patients who needs to be supervised consistently and in case of any heart attack, the supervisor can be immediately notified and thus, patient’s health can be restored. 
However, the advantage of the device we will be using is that it can notify immediately to another person sitting away from the patient. Moreover, the size of the device would be small and portable so that the patient may feel comfortable using it. It will be embedded on a circuit at micro level to keep the size as minimum as possible. This device can also store the heart beat data so that the data can be used as patient’s checkup on daily or weekly basis. It can also keep track of the patient’s heart beat during exercise to let the patient know how much hectic exercise is safe for him.

In addition, the limitation of this device is that currently, it is not calibrated according to the age of person, instead it is standardized for all ages. But this data can become more accurate after further research and breakdown of statistical analysis of human’s heartbeat. the placement of monitor needs to be right or else there can be possibility of inaccurate measurement of heart beat.  
As a part of future development, we can set the heart beat range manually according to the person’s range and leave the device to do the rest. We can also connect the transmitting module to Mobile application, where the other person can be informed conveniently by sending a notification on his mobile. We can also include cloud computing to store data and access it easily at any place
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Our project is sustainable and is can be developed practically. As a part of future advancement in medical field, we can introduce this system in those areas where the risk of heart attack is higher. Our device is cheap as compared to the high-end devices used for prognosis of heart attack. In this manner, our device can be easily accessed by medical institutions and can be implemented effectively. 
As a part of project development and research, we will be researching the domain of Digital Logic and Design, Human-computer Interaction, Internet of Things and Micro Controllers. We will also contact various medical institutions to provide us details in regard to the heart beat data of different ages and heart patients’ history. We will be covering biological aspect of our project in the first phase to gather accurate data on which our devices will be based. After that, we will be focusing on the development and then implementation phase. 
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· We are creating a sustainable and effective solution to determine the heart irregularities leading to cardiovascular attack. 
· This project is going to benefit people who are prone to heart attack or patients who are under supervision in a medical institute. 
· This project is linked to creating sustainable solutions in medical field to treat diseases at an early stage
· The project is in compliance with United Nations’ SDG number 3: “Good Health for Everyone”
· We expect that this project can be implemented in low income to middle income countries to monitor patients and reduce the risk of death by monitoring these patients’ heart patterns. 
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· Gathering past data of heart patients and statistics of heart beat rate of different aged groups. (2 weeks)
· Researching about the devices and technology to be incorporated in the project (2 Weeks)
· Building the project design (1 month)
· Practically implementing the device in medical hospital and taking records (2 weeks)
· Final alteration and implementation (2 weeks)
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