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ABSTRACT:

Weather It’s a non-contact method to measure someone’s heart rate, as we will calculate it using simple webcam or even phone’s camera. It will ease to care
about your health as we are heading towards an age where everyone is concerned about their health and elevated or abnormal heart rate that can be fatal or serious
at least so having a machine that measure your heartbeat is rather expensive and our goal is to use our current resources to measure one’s heartrate without
additional cost.

Keywords: PPG (Photoplethysmogram), HR (Heart rate), BPM (Beats per minute), HB (Heart beat).

Introduction:

In Today’s scenario, more and more people are having cardiovascular diseases as they work in a sitting environment and lack of exercise with poor
eating habits all these factors lead to heart diseases and increase the number of deaths per year.

It also effects one’s psychological behaviour like happiness, anger, mood, sadness but mainly it effects the heart and its functioning and to live a proper
healthy life we should be able to know about our body but many equipment that are used to measure heartbeat is expensive and not available at many
places or even available 24/7 so this project is going to use webcam to take live snapshots of your face and by calculating the variation in colours that
your forehead undergoes it will determine the HB.

It’s working starts with heart pounding the blood through the veins and that flow of blood changes the intensity of colours on your body, a simple
camera or webcam will take the live video and will focus on your forehead and then takes live snapshots of your forehead, changing the image or
separating it into RGB but only green image is responsible for calculating your heart rate, webcam will detect slight changes in green colour that is
impossible to see through a naked eye. Our main goal is to provide a system that can measure your heart rate using consumer grade camera. After
calculating blood pressure and heart rate we will display it on the camera app itself in real time.

A web pulse monitor is a personal monitoring system that allows one to measure/display heart rate in real time. It is largely used to gather heart rate
data while performing various types of physical exercise. Medical heart rate monitoring used in hospitals is usually wired and usually multiple sensors
are used.

Consumer heart rate monitors are designed for everyday use and do not use wires to connect. Firstly, we detect the face of the patient and then using
physiological signal like Photoplethysmogram (PPG) we will calculate Heart Rate using predefined formulas and algorithms taken from research
material given below

Literature Review:

In Many studies have shown that physiological signal like Photoplethysmogram (PPG) can be reliably used for predicting the Blood Pressure (BP) and
Heart Rate (HR). In this project, we will propose a touch less approach that predicts BP and HR using the face imaging based PPG. In Today's situation
, an ever increasing number of individuals are having cardiovascular infections as they work in a sitting domain and absence of activity with helpless
dietary patterns every one of these components lead to heart sicknesses and increment the quantity of passings every year.

It additionally impacts one's mental conduct like satisfaction, outrage, mind-set, pity however predominantly it impacts the heart and its working and to
carry on with an appropriate solid life we ought to have the option to think about our body yet numerous hardware that are utilized to quantify heartbeat
is costly and not accessible at numerous spots or even accessible every minute of every day so this venture is going to utilize webcam to take live
depictions of your face and by figuring the variety in hues that your temple experiences it will decide the HB.

It's working beginnings with heart beating the blood through the veins and that progression of blood changes the force of hues on your body, a
straightforward camera or webcam will take the live video and will concentrate on your temple and afterward takes live previews of your brow,
changing the picture or isolating it into RGB yet just green picture is liable for ascertaining your pulse, webcam will distinguish slight changes in green
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shading that is difficult to see through an unaided eye. Our principle objective is to give a framework that can gauge your pulse utilizing buyer grade
camera. In the wake of figuring circulatory strain and pulse we will show it on the camera application itself continuously.

A web beat screen is an individual checking framework that permits one to quantify/show pulse continuously. It is to a great extent used to assemble
pulse information while performing different sorts of physical exercise. Clinical pulse checking utilized in medical clinics is normally wired and
generally numerous sensors are utilized. Purchaser pulse screens are intended for ordinary utilize and don't utilize wires to interface. Right off the bat,
we identify the substance of the patient and afterward utilizing physiological sign like Photoplethysmogram (PPG) we will ascertain Heart Rate
utilizing predefined recipes and calculations taken from research material.

Introduction of the Problem A web pulse monitor is a personal monitoring system that allows one to measure/display heart rate in real time .It is largely
used to gather heart rate data while performing various types of physical exercise. Medical heart rate monitoring used in hospitals is usually wired and
usually multiple sensors are used. Consumer heart rate monitors are designed for everyday use and do not use wires to connect. Firstly we detect the
face of the patient and then using physiological signal like Photoplethysmogram (PPG) we will calculate Heart Rate using predefined formulas and
algorithms taken from research material given below. 11.

Summarize Previous Research First errand of the entire undertaking is to recognize the face and after that convert that pictures into three distinct
pictures (Primary hues), Red, Blue, Green. Presently we can start to extricate the pulse from the shading picture information by concentrating on ROI
(Region or Interest), it comprises of certain zone of temple, the two eyes. The initial step is to average the pixels in the ROI over each shading channel
to get three signs comparing to the normal red, green and blue facial pixels at time t.

We at that point standardize these signs over a 30-second sliding window with a 1-second step (so the pulse is re-assessed each second). Presently
utilizing pre-characterized calculation we can discover pulse, changes in blood volume and the force of reflected light in skin tissue can change the
information and furthermore influence the yield. Researching the Problem Emotion & Heartbeat Detection using Image Processing Detecting Heart rate
and Emotions consists of 3 sections which are mentioned below. Firstly the facial region must be detection.

Secondly, desired region of interest (ROI) must be chosen within face bounding box. And third, the plethysmographic signal and emotions must be
extracted from the change in pixel colors within the ROI over time and analyzed to determine the prominent frequency within the heart rate range.
Using Facial Landmarks, we detect the emotions in real timing by comparing it with the conoha database.

Once we have an ROI for each frame, we can begin to extract the heart rate from the color image data Measuring Heart Rate from Video by Isabel Bush
Detecting heart rate in video consists of three main steps, which are detailed in the following sections. First, the facial region must be detected in each
frame of the video since the face is the only portion of the frame that will contain heart rate information. Second, the desired region of interest (ROI)
within the face bounding box must be chosen. And third, the plethysmographic signal must be extracted from the change in pixel colors within the ROI
over time and analyzed to determine the prominent frequency within the heart rate range.

Camera-based Heart Rate Monitoring by Janus Ngrtoft Jensen and Morten Hannemose The term photoplethysmography has been used since the 1930s.
For many years all PPG methods required contact with the subject. In the 2000s the idea of non-contact PPG arose. However, at first, expensive
cameras and dedicated light sources were used for this. Verkruysse et al. (2008) were the first to show that PPG signals could be measured remotely
from a video of a face using a simple consumer level digital camera and ambient light.

Colour movies of test subjects were recorded at either 15 or 30 FPS with a pixel resolution of either 640x480 or 320x240. A region of interest (ROI)
was chosen manually and a raw signal was calculated as the average of the pixel values in the ROI. The raw signal was band-pass filtered using a
4thorder butterworth filter. The heart rate could then be extracted using fast Fourier transform (FFT). The green channel contained the strongest signal,
but the signal was also present in the red an blue signal. In a paper (Poh et al. 2010) a group from MIT presented an automated way of measuring the
heart rate.

Videos of 12 subjects (10 males, 2 females) with varying skin colours was recorded using a standard built-in web camera on a Machook Pro by Apple
Inc. The videos were recorded at 15 FPS and with a pixel resolution of 640 x 480. For each video Viola-Jones face detection was used to obtain a ROI.
Raw signals were found by averaging the pixel values in this ROI. The three RGB signals were then separated into three independent signals using ICA
via the JADE algorithm. It was found that the second component of the ICA typically contained the strongest plethysmographic signal, and it was
therefore chosen for simplicity. The heart rate frequency was found in this component as the largest peak in the FFT.

In a second paper (Poh et al. 2011) the group from MIT expanded on their method. Out of the three independent components found with ICA the one
having the highest peak in its power spectrum was selected for further analysis. This signal was smoothed with a moving average filter and band-pass
filtered using a Hamming window. Then a cubic spline function was used to interpolate the signal at a sampling frequency of 256 Hz. The peaks of the
signals were then found in order to form a time series of interbeat intervals (IBIs) from which the heart rate could be calculated directly. A second
group from MIT demonstrated in a paper (Wu et al.2012) a method of enhancing subtle colour changes and imperceptible motion which they called
Eulerian Video Magnification. With their method they could amplify pre-specified frequencies, e.g. frequencies close to a persons heart rate. The
output of the algorithm is the input video but with the wanted frequencies amplified. Extraction of the heart rate from 2.7 Previous work 13 this requires
further processing. Also since it requires knowledge about a persons heart rate to enhance the colour changes the blood flow induces, it is not
immediately useful for measuring the heart rate. Several applications of this concept for measuring heart rate have been released.
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Microsoft uses a combination of this method and an infrared camera to measure heart rate in their Kinect 2 sensor for Xbox One. Several smartphone
apps have also been released e.g. ”"What’s my Heart Rate” (ViTrox 2013) for Android and iOS and Philips’ "Vital Signs Camera” (Philips 2013) for
iOS. Current machinery to monitor Heart Rate are bulky and require professional training to use them. This equipment often costs ridiculous amount of
money for just specific task that is monitoring HR. Most of the patient don't have the entrance to conventional observing frameworks and they need to
go to a clinical place for registration.

Traditional checking frameworks are required to set up over and over rather than our framework which can give consistent outcomes progressively. In
enormous human services associations, attendants are required to check the pulse of the patient which causes wastefulness and bedlam which may bring
about mistaken information also and utilizing this framework we can lessen the measure of deferral and wastefulness brought about by huge number of
experts. As we are managing a pandemic, this would be a splendid plan to utilize a no-contact administration to gauge your heartrate without going to
clinical hotspots.

Pulse discovery for the most part comprises three sections, In the initial segment it centers around the facial locale in the casing of the video, as face is

where we can distinguish the pulse effectively with this technique. Second, the Region of interest(ROI) for example brow where the skipping box must
be picked And last, the PPG signal must be removed where the adjustment in the hues inside the ROI inside that time and investigated to decide the
recurrence inside the pulse run for example 60 to 100 beats for each moment. Face Detection Approach Face detection by using Haar cascades is a
machine learning based approach in which a cascade function is trained with set of input data.

We have a library named OpenCV which already contains many pre-trained classifiers for the face, eyes, and forehead. The detection of the faces
works only on grayscale images. So it is important to convert the color image to grayscale, here we are using Face cascade and Eye cascade so, then we
find a list of coordinates for the rectangular regions where faces were found. Similarly, we detect the eyes coordinates to draw the rectangles in our
video frame. This face recognition algorithm is applied to the frame in the video and outputs a bounding box for each face it detects.

To maintain consistency across frames, if there is no face detected in frame ,the face from the previous frame is used, if there is multiple face detected
in the frame, the face that is nearest to that frame is used. Region of Interest Selection (ROI) Since the face bounding box found using face detection
algorithm contains the background pixels in addition to the facial pixels, an ROl (Region of Interest) must be chosen from within the rectangular
bounding box. As the bounding box is basically within the face region according to height of the face but outside according to widthwise.

So basically, this method is used for excluding the outside part and background pixels, but some region of face will occur like some hairs at the corners
of bounding box. we must modify the bounding box found in the face detection. To ensure that bounding box includes all face pixels but excludes some
hair pixels (so that hair will be considered as background), a bounding box that was approx. 80% (width) of the original box and 20% (height) of the
original box. Heart Rate Detection Once we achieve ROI for the frame in the video then we can begin to extract the rate from the color image data i.e.
person's face.

A face video of the subject is recorded (in ambient lighting conditions) by keeping the camera at about half meter distance from the face in the video.
The video is recorded for the duration of one minute, while the subject is asked to sit still without the eyes closed. The PPG signal is extricated utilizing
just the face district of the video and bars any additional segment in the video outlines. It quantifies the measure of light consumed in living tissue it
distinguishes the difference in blood volume by the photoelectric method.

As when the heart courses blood through your corridors and veins, the light consumed by your skin changes by quantifiable sums. Shopper camera
record the pictures in estimations of red, green, blue for example (RGB) with information from the green channel conveying information that makes it
conceivable to quantify pulse. Hemoglobin in the blood has an assimilation top for green light, so when the heart drives the blood into courses close to
the skin, more green light is consumed and less is reflected.

This WEB PULSE MONITOR can be used by the various health organizations to keep regular monitoring on patients and for less complexity purpose,
we can also use this as contact less measurement of heart rate that would be helpful in times like corona virus. We have seen that pulse might be
estimated in customary shading video of an individual's face. We watched pulse blunders of 3.4 - 0.6 bpm for recordings of still faces and 2.0 - 1.6 bpm
for recordings with development. Since the determined pulse was reliably lower than the reference in all recordings and with little standard deviation, it
is conceivable that the base mistake is because of an erroneous conclusion in video outline rate or finger beat sensor test rate.

Future studies could use a medical-grade pulse monitor to ensure that the reference heart rate is as accurate as possible. If it is determined that there is
truly always a consistent offset between the reference and the calculated heart rate as observed in this study, a calibration stepcould be used to remove
the bias. Future work this project can be used to give live feed of heart rate of people crossing reception in an office. Can be used in hospitals live feed
cameras.

We can set up small machines in public places where you can stand and display will show your heart rate. Also can be used to further investigation of
pressure points in a workplace by strategically placing these cameras. Patients with heart problem can be taken care of more easily.

Conclusion:

This Heartbeat Rate Monitoring System by Pulse Technique can be used by the various health organizations to keep regular monitoring on patients and
for less complexity purpose, we can also use this as contact less measurement of heart rate that would be helpful in times like corona virus. We have



International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3046-3049, May 2022 3049

seen that heart rate may be measured in regular colour video of a person’s face. We observed heart rate errors of 3.4 - 0.6 bpm for videos of still faces
and 2.0 - 1.6 bpm for videos with movement. Since the calculated heart rate was consistently lower than the reference in all videos and with small
standard deviation, it is possible that the base error is due to a miscalculation in video frame rate or finger pulse sensor sample rate. Future studies could
use a medical-grade pulse monitor to ensure that the reference heart rate is as accurate as possible. If it is determined that there is truly always a
consistent offset between the reference and the calculated heart rate as observed in this study, a calibration step could be used to remove the bias.
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