
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 
                Volume: 07 Issue: 03 | Mar 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 
 

© 2020, IRJET       |       Impact Factor value: 7.34       |       ISO 9001:2008 Certified Journal       |     Page 1135 

Touch-less Heartbeat Detection and Cardiopulmonary Modeling 

Surendar R1, Sabarinath K.S2, Jetlin C.P 3   

1,2Computer Science and Engineering, Agni College of Technology. 
3 Assistant Professor, Department of Computer Science and Engineering, Agni College of Technology,  

Tamil Nadu, India 
---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - Video photoplethysmography (videoPPG) has 
happen to the prospect of remotely appraisal of 
cardiovascular parameters, as pulse (HR), respiration rate 
(RR) and pulse variability (HRV). The leading 
dispassionate of this design is to establish a wholly 
computerized method placed on chrominance model, which 
prefers each subject to the perfect region of interest (ROI) 
to catch and also to appraise the efficiency of beat 
detection and interbeat intervals (IBI) measurements. The 
empirical recordings were regulated on 26 subjects that 
has endure a rest-to-stand exploit. The outcome parade 
that the efficiency of beat detection is marginally more all 
along decumbent position (95%) correlated to the existing 
one (92%) and this is primarily due to the preservation of 
the equity that offers largest motion artifact in the 
noticeable dynamic. The flaw in the analysis (expressed as 
mean±sd) of spontaneous heart rate is of +0.04 ±3.29 bpm 
in rest and +0.01±4.26 bpm in stance.  
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1. INTRODUCTION  

Recently a new method has been developed to assess the 
blood volume pulse signal (BVP) remotely by camera 
recording of human face. The physical principle is 
predicated on the study of reflected light from superficial 
arteries that's carrying  on the heartbeat wave 
information. The possibility to record remotely video PPG 
signal makes this technology useful in telemonitoring, 
fitness and burn injuries where the use of leads is critical. 
Moreover combined with facial features analysis, it could 
let to study emotional states of subjects during cognitive 
stress. The main disadvantages explored in literature are 
linked to motion artifact that reduces the signal-to-noise 
ratio (SNR) of the desired signal. Many methods were 
proposed: Pohetal. Applied the ICA to the sources signals 
in order to capture and isolate the PPG dynamic, while 
Lewandoska et al. Focused on PCA method demonstrating 
its computational speed compared to ICA method; the 
work of De Haanetal. On the contrary, proposed a 
chrominance method based on the study of scattered 
light. The physiological parameters which may be 
extracted from video PPG, include the guts rate (HR), 
respiration rate and therefore the oxygen saturation. 
However, to the best of our knowledge, few researchers 
have focused on the study of interbeat intervals (IBI) 
series that could provide a more detailed hemodynamics 
analysis. The objective of this paper is twofold: 

1) using the chrominance model proposed by De 
Haanetal., with the development of an algorithm, which 
analyses data from different ROI and automatically 
selects the best ROI for the extraction of video PPG 
signal; 2) to quantify the accuracy of beat-to-beat 
analysis applied on video PPG signal compared to the 
gold standard of ECG during two conditions: supine and 
stand position.. 

2. DATASET 

We have collected the dataset for detecting the heart beat 
rate. We have collected the two type of dataset 1. We have 
collected different types of facial region and landmark for 
detecting the face region which it has been captured through 
the camera. To detect the face region likes mouth, Left 
eyebrow, Right eye brow, left eye, right eye, nose, jaw. 2. We 
have also collected the signal dataset for the frequency range 
purpose. The frequency range will be detected 
simultaneously when the heart beat signal runs. Both the 
frequency and heart beat signal will be represented in wave 
form.   

3. PROPOSED SYSTEM 

In proposed system, we are going to show the heartbeat rate. 
We have used the camera for detecting the heart beat which 
its low cost and efficient for the usage. The camera which it 
used to capture the image and the captured image get spitted 
and they get integrated according to the face detection Viola 
Jones algorithm. This algorithm is used to calculating the 
number of Haar –like feature very fast using integrated 
image, but we have used the Local Binary Patterns(LBPs) it 
is a visual descriptor used for the classification of Computer 
Vision .LBP was first described in 1994.the captured image 
get integrated and which get analysis using the dataset and 
they have give to the processing . The processing which 
shows the output in GUI (Graphical User Interface).the 
output can be seen in graph form , where it contains the 
heart beat signals and frequency. The frequency range may 
vary and calculating the average among the frequency and 
using that average the heart beat rate will be shown. 
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Fig -1: Architecture diagram for proposed system 

4. INPUT 

The input can be given in two ways  

1. Through the webcam 

2. Through the video 

4.1. Through the Webcam 

Using the webcam ,we select the input as webcam and it will 
start the process, when it start the webcam will be activated 
,the webcam will recognized the image in the live ,but it is 
difficult to predict the facial region structure for the 
detecting the heartbeat. Detecting the facial landmarks is a 
subset of the shape prediction problem.  

Given an input as video format and it will capture the image 
(and normally a Region Of Interest that specifies the object 
of interest), a shape predictor attempts to localize key points 
of interest along the shape. Some of the facial regions which 
are helpful to detect heart beat the regions are Mouth, Right 
eyebrow, Left eyebrow, Right eye, Left eye, Nose, Jaw The 
wave form and frequency will be plotted and the heart rate 
will not get detected in quick, it will get some time to 
calculate, using the various range of frequency the average 
will be calculated. Usage of that average the heart beat rate 
will be found. 

4.2. Through the Video 

 We can also calculate the heart beat through the video 
format also. When we select the video as input format, we 
have choose the location of the video, where it has been 
saved .when we start this process the video will be run in the 
display and the face which has been used in video will get 
detect and but it is difficult to predict the facial region 
structure for the detecting the heartbeat. Detecting the facial 
landmarks is a subset of the shape prediction problem. 

 Given an input as video format and it will capture the image 
(and normally a Region Of Interest that specifies the object 

of interest), a shape predictor attempts to localize key points 
of interest along the shape. Some of the facial regions which 
are helpful to detect heart beat the regions are Mouth, Right 
eyebrow, Left eyebrow, Right eye, Left eye, Nose, Jaw. Using 
this land marks a dot will be represented in this region and it 
will connect all the points and the wave form will be 
calculated and also frequency will be displayed. And using 
the various range of frequency, the average will be calculated 
using the various range of frequency and using the average 
will be heart beat will be detected. 

5. OUTPUT 
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6. CONCLUSION 

We have presented a fully automatic method based on chrominance model to extract single beats using videoPPG signal. 
Despite the SNR decreasing, the results have shown that the beat-to-beat accuracy and instantaneous heart rate measurements 
do not change significantly by modifying subject’s posture. Future work should test the robustness of the presented method 
with the enlargement of subjects number and setting a more realistic environment without controlled head movements. 
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