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Abstract - Many diseases in human body, depends on heart beat rate. Conventional techniques require wired and static 
subjects to measure heartbeat rate. To avoid such limitations, by magnifying video data BVP of a person is calculated. In the 
Magnification, face skin place a vital role to calculate BVP by assessing beat by beat comparison. Finally smoothing of raw 
output from video magnification is done by Savitzky – Golay filter. This will also improve the accuracy of measurement. 
Human nervous system highly depends on heart beat rate. Because heart beat rate of stressed person is different from normal 
person. So after the measurement of BVP, the stress level of a person is detected in three frequency regions VLF, LF and 
HF. By detecting the stress level of heart beat rate the performance of human body is evaluated.  
 
Index terms - BVP- Blood Volume Pulse, VLF- Very Low Frequency, Facial Video, Heartbeat Rate, LF – Low Frequency, 
HF- High Frequency. 
 
I. INTRODUCTION 
 
Heartbeat rate of a human body is number of times 
heart beats per minute. This measurement of heart 
beat, will gives lots of information about human 
body[1] like, a diabetic patient can continue his 
exercise or not, if his heart beat rate is not good, he 
cannot do the exercise regularly and it will also helps 
in detect the glucose level in blood. 
 
Usually the heart beat rate is measured by the ECG – 
Electro Cardio gram, which consist of sensors and 
monitor to display the heart beat rate. But using the 
blood circulation in the face [3]-[7], the heart beat 
rate will be detected. The blood flow throughout the 
whole body and in heart its flow in the aorta [8]-[10]. 
The proposed uses a novel skin detection algorithm to 
detect a skin from the face. And then also calculate a 
heart beat rate in the use of raw signals and then the 
method of peak and valley detection algorithm to 
measure a heart rate. And also find the accurate heart 
rate use of voting method. 
 

 
(a)                                         (b) 

Fig.1. a) Original image, b) Skin Detection using novel skin 
detection algorithm 

 
And then novel skin detection algorithm will 
particularly concentrate on the skin. And then the 
novel skin detection uses the RGB color model to 

separate a skin from the face. And then they will 
apply both skin and non - skin masks 
 
II. HOW TO MEASURE A HEARTBEAT RATE 
IN FACE 

 

 
Fig.2. Flow of Blood From Heart to Head via Carotid Artery 

 
In heartbeat rate measurement using face via carotid 
artery. In that vein is the largest nerve in the human 
body. It will carry the blood over heart to all body 
parts. In the vein we have to calculate heartbeat rate 
in the face. 
 
Due to changing the blood circulation in the face we 
have to measure the heartbeat rate. For example 
changes in the face to vary the heartbeat rate. If you 
are smile means the blood circulation in the face will 
change. Due to the reason, to calculate a heartbeat 
rate in face.  
 
III. PROPOSED SYSTEM 

 
The flow diagram will clearly explain the proposed 
system in the graphical way 
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Fig.3. System diagram for proposed method 

 
From the block diagram, first the face registration 
process is done by using the calculation of distance 
matrix. By using the particular threshold value faces 
are registered and then the remaining frames are 
rejected. Then the features are extracted by 
localization method [4]. And then the skin detection 
uses the novel skin detection algorithm is used to 
detect a skin from the face. Then the RGB color 
model is used mainly for skin detection. And then the 
raw signal are produced then they apply savitzky-
Golay filter for smoothening the signals. And finally 
uses the voting method to calculate a heartbeat rate. 
 
And also the stress level also measured. The 
following sections clearly explain these modules in 
detail. 
 
A) FACE REGISTRATION 
The videos are obtained from the real times 
environment like from the hospital.  Videos are 
transformed into frames [11] for further processing. 
In real times environment we have some 
complications like, unrealized movements of face, 

low level of brightness and motion blur etc. so in 
order overcome this difficulty, face registration need 
to be done.  Low quality faces will be detected using 
of the localization method. In the localization method 
takes the 49 local feature points are used. And then 
the face registration also calculates the distance 
matrix value [13]. The distance matrix threshold 
value will be 5.5 to 35. Face with local points within 
this threshold, will be registered. Below the threshold 
value frames are discarded 
 
B)   SKIN DETECTION 
After face registration, sampling of face for skin 
mask is done. Skin mask contains, part of forehead, 
eyes, mouth, eyebrows and any dominant areas. By 
comparing, skin mask and non-skin mask, distance 
based gray scale map skin of the face is detected. And 
also the skin detection uses the RGB color model in 
the model the blood circulation area will be denoted 
using the red color. And then the other areas will be 
notified by the remaining two colors. vidMag 
algorithm  is used to calculate a beat-by-beat interval. 
And then the blood volume pulse (BVP) will be 
calculated use of the video magnification method. 
And then the BVP signal is obtain by the particular 
phase. 
 
C)  APPLYING SAVITZKY-GOLAY FILTER 
In the previous module trajectory will be the input to 
the vibration phase. In the above phase it is very 
noisy one e.g., varying a head motion, vestibular 
activity and facial expression. In the phase, uses the 
savitzky-golay filter with the frequency of [0.75-5.0] 
Hz [11] then the human heartbeat rate lies within the 
range. Human heartbeat rate used along with moving 
average filter defined below: 
 

(i)= (i+k) 

(1) 
 
Then the moving average window (length is 350 in 
our experiment). Then the filtered vibration signal 
extraction using the peak and valley detection 
algorithm and then the  output will pass through 
Heart Beat Rate calculation module. 
 
D) HEARTBEAT RATE MEASUREMENT 
In the blood circulation of the face through the aorta 
vein, used measure the heartbeat rate [15]. We deploy 
a voting method algorithm to filtered noisy 
trajectories (S) to separate of head motion. 
 
Hence, we have to apply a voting method to find a 
heart beat rate. And the peak detection algorithm to 
apply a raw signal to measure a heart beat rate. And 
then voting method how many peaks are occurred and 
delta waves are occurred. In the calculation via to 
calculate a BVP. 
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E) Stress level Measurement 
 

 
Fig.4. Flow diagram for Stress level Management 
 
In the stress level management the raw signal will be 
applied to windowing. And then further 
preprocessing will be done. Then the pre - processing 
will includes, 
 Ectopic Beat/ Interval Correction 
 Detrending 
 IBI resampling 
 
After pre-processing will be completed then the peak 
detection algorithm [12]  to calculate a beat to beat 
detection. And then apply lomb’s estimator to predict 
the value of heart beat rate. 
 

= /( )+
/( )                    (2) 

 
Using the formula to calculate a peak values of the 
signal. And then they varying the frequency ranges to 
classify the stress level as 

 
Very low frequency     0 to 0.16 HZ 
Low Frequency          0.16 to 0.6 HZ 
High Frequency          0.6 to 5 HZ 

 

Under the particular values we will classify the stress 
ranges [15]. 
 
IV. COMBINING GFT AND SDM AND 
VIDMAG METHOD 
 
In the method uses a feature points like forehead and 
cheeks to express the changes in the face intensity 
levels. We use the velocity parameter to minimize the 
residual function [13]. 
i. Low texture in tracking window: It uses infinite 

number of landmarks around nose edge and 
corners, lips and eyes. 

ii. Window size: They will uses the window based 
“neighborhood sense”, it will not use any window 
based method. 

iii. Large optical flow in video frames: In the large 
difficulties occurrence [16] of optical flow vector 
in the GFT, but the SDM uses bias factors and 
descent direction which have large space with 
large efficiency. 

iv. Lose to track a long video sequence: It will not 
use any reference points to tracking. In the SDM 
will detects each and every edges and corners of 
facial region 

 
In the vidMag algorithm to yield a better results and 
then calculate an error rate in the combination of the 
GFT and SDM methods. 
 
V. EXPERIMENTAL ENVIRONMENT AND 
DATASETS 
 
In the section describe the experimental environment 
we have to evaluates the performance. 
 
A) Experimental Environment: 
In the system was implemented the combination of 
C++ and Matlab. We have to use three database to 
demonstrate the result of Face Registration. We use 
the first database as the MAHNOB-HCI and collect 
180 videos from 10 subjects and employ a FQA in the 
proposed system. The second database is collected 
from 5 webcams in 1,2,3,4 and 5 meters distance [18] 
of the same object. The room light condition was 
change from dark to light. The third database consists 
of 110,000 video frames of about 3,500 seconds. The 
following scenarios are in our system: 
 
i) Scenario 1: (Normal) In the subjects are exposed 
in the normal facial expression or voluntary head 
motion in 60 seconds. 
 
ii) Scenario 2: (Internal head motion) Subjects are 
made the facial expression such as smiling, talking, 
laughing and angry in the camera about 40 seconds. 
 
iii) Scenario 3: (External head motion) Subjects are 
made a variable head motion in different direction of 
the cameras about 40 seconds. 
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B) Performance Evaluation of vidMag method 
This approach uses the video magnification technique 
to the small trajectory in head motion, it will calculate 
a heartbeat rate. If we have to take dataset for the 
experiment. TABLE 1 summarizes the datasets used 
in our experiment. 
 

TABLE 1 DATASETS, DEFINITIONS AND SIZES 

 
 
The method of GFT and SDM uses DCT (Discrete 
Cosine Transform) and also the separation of GFT 
and SDM uses the FFT (Fast Fourier Transform) it 
will used to soften extreme peaks in variable head 
motion. In the vidMag does not uses any other 
external filters to calculate a heart rate. 
 
 
C) PERFORMANCE COMPARISION 
BETWEEN vidMag AND STATE-OF-THE ART-
METHODS 
The heartbeat rate measurement will be calculated 
and the performance will be varied when compared to 
other methods. 

Table 2 Performance Comparison State-Of-The-Art methods 
and vidMag method 

 
 
In the method of State-Of-The-Art method will 
produces high error rate[12]-[20] in calculation of 
heartbeat rate measurement and then compared to 
video magnification (vidMag) method. It will yields a 
better error rate when compared to state-of-the-art 
methods. 
 
And then vidMag will provide better results when 
compared to other methods. In the combination of 
other methods will produce less error rate in 
calculation of Heart Beat Rate Measurement. 
 
CONCLUSION 
 
Thus the feature point extraction on the high quality 
faces obtained from Face Registration was done. 
Then the savitzky-Golay filter apply accurate Heart 
beat rate measurement. We hope the process will 
yield a better result when compared to other methods 
like GFT and SDM.  
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