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Open AccessResearch Article

Abstract

Detection of respiratory viruses is a perplexing task which regularly requires taking a quick look at clinical images of patients 
on and on. Hence, there is a need to propose a model to predict the respiratory viruses (COVID- 19) cases at the earliest pos-

MFCC – CNN learning model to accelerate the prediction process is proposed that assist the medical professionals. MFCC 

-
diologists and this reduces the spread of virus and save lives. Experimental results show that a CNN using CT image convert-
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Background

 Respiratory viruses are the most numerous contribu-
tory agents of disease in humans, with considerable impact on 

of illness and death around the world. Roughly one-quarter of 
all deaths worldwide are related to Covid-19 (corona virus) re-
spiratory infections, particularly in impecunious populations 
across the world wide where Covid-19 cases are fatality remark-
ably higher than before. Corona-Virus is presently an extensive 
infective worldwide disease. Corona-virus 2019 (COVID-19), 

apprised in Wuhan, China in December 2019 and later in many 
parts all over the world; on 3 January 2020, the World Health 
Organization declared that COVID-19 is a Public Health Emer-

tremendous loss to life so far; also has spread and prompted mo-
-

strain of cruel sharp respiratory Covid-19 which cause a harass 
to the respiratory system and therefore causes symptoms such as 

and fatigue based upon World Health Organization (WHO). Re-

including vaccine research, anti-viral treatments and diagnostic 
tools for determining who has the virus at early stages. In this 

is scrutinized of COVID-19 Computed Tomography (CT-Scan) 

.noitcefni 91-divoC fo noitceted etarucca erom rof elbaliava eb

 
through respiratory droplets delivered when the patient sneez-

in breathing and coughing. Dilemma in breathing is a sign of 
plausible pneumonia and needs a punctual medical deliberation. 
No antibiotics, antibodies or precise treatment for COVID-19 

new methods, technologies and techniques to follow and control 
the escalation of corona virus epidemic in this intercontinental 
health catastrophe. One of the superlative uses worldwide tech-

-
tinize the rapidity and detection of the growth rate of Covid-19 
virus, and categorize the risk and cruelty of Corona virus on pa-

-
alyzing earlier patient’s data and also can give a hand in battling 

the virus by examining individuals, data, information, medical 
assistance and recommendations concerning disease control. 

-
clude thinking, learning, preparation, representation of informa-
tion, and searching. Deep Learning (DL) and Machine Learning 
(ML) are a subset of AI areas that consist of several algorithms 
that provide intelligent models to identify or cluster particular 
tasks.

 DL is a subclass of ML that focuses on constructing a 
deep structural neural network (NN) models that learn from 
data using algorithms of feed-forward and back- propagation. 

However, it takes a huge amount of data to understand. DL algo-
rithms usually involve Deep Belief Networks (DBN), Deep Neu-
ral Network (DNN), and Deep Convolutional Neural Networks 
(Deep CNN).

 Favorably, research works in medical, technological, 
and military sectors have successfully introduced advanced AI-
based ML and DL methods in the COVID-19 battle within a 

-
erous progress. Adding up, on a large-scale, COVID-19 case data 
and AI intelligent models that are based on ML and DL learn to 
construct disease detection models that accurately predict out-
breaks. ML and DL are also vastly used in epidemic protection 
and public monitoring, such as security check-ups in airports, 

.noitceted cimedipe dna ,gnikcart tneitap

Chest Ct Scan Image Detection

 -
-

tion triggers an enormous spectrum of CT scan imaging dis-
coveries, most commonly lung periphery consolidations and 

COVID-19 is found to be appreciably higher with good reso-

hospitals with large quantities of admissions use CT for the fast 
emergency of patients with conceivable COVID-19 disease in 
epidemic territories, where the basic healthcare system is under 
pressure. Chest CT plays an important role in the estimation of 
COVID-19 patients with rigorous and compound respiratory 
symptoms. Based on CT scans, it is possible to determine how 
defectively the lungs are compromised and how the sickness of 
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-
rence of lung defects that are such as abdominal CT scans for 
bowel disorders or patients without respiratory symptoms [2]. 

aulave eht ,snaicinilc no niarts eht gnicuder yb ,cimednap siht nI -

the images in 10 s [3].

 
-

prove the function of CT in COVID-19 detection by allowing a 
large proportion of patients to identify disease easily and rapidly 
with accuracy. A chest CT image is shown in Figure 1.

Figure1: Chest CT scan Image

Methodology

 In this paper we propose a MFCC-CNN model to fur-
ther quicken the prediction process of Covid-19 recognition 

-
CCs) for extracting features composite with wavelet transform 
from MFCC composite with wavelet transform of the image will 
assist in achieving a higher recognition rate by passing it to a 

for good Covid-19 discrimination. Capturing this information 

Several features extraction techniques are used in signal recogni-

peC ycneuqerF leM yb serutaeF egamI TC fo noitcartxE -

 -
ducing the amount of data present in a given image sample while 

-
ture extraction contributes to the goal of identifying Covid-19 

Covid-19 discrimination, capturing this information in a form 
-

traction techniques are used in signal recognition system such 

-
rently the most popular and it is discussed in this paper. Mel-fre-

 ylnommoc era sCCFM .noitubirtsid langis tneserper ot desu neeb
used as features in speech recognition systems. MFCC features 
are derived through cepstral analysis and are warped according 
to the Mel-scale which emphasizes low frequency components 

1. Slicing of the original waveform into predetermined window 
size.
2. Performing Fourier Transformation (FFT) on the sliced sig-
nal.
3. Mapping the log amplitudes of the spectrum onto the Mel 

4. Performing Discrete Cosine Transformation (DCT) on the 
Mel log amplitudes.

Calculation of MFCC features proceeds similarly to the Ceps-

the magnitude of the resulting spectrum is warped by the Mel-

-
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ping between the real frequency scale (Hz) and the perceived fre- Mapping is virtually linear below 1 KHz and logarithmic above. 
:)1( ni sa nevig si leM m otni ztreh f trevnoc ot alumrof ralupop A

m= 2595 log10 ((f/700) +1)

Figure 2: MFCC stages diagram
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image data. Images extracted from MFCC is usually represented as 

-

of the image [6,7]. We used a deep convolutional neural network, 
shown in with multiple hidden layers and a binary dense output layer 

Figure 3: MFCC of Covid-19 image

5x5-pixel sub-regions),

regions do not overlap).

-
vation function

and stride of 2.

 1,764 neurons, with the dropout regularization rate of 0.4 
(where the probability of 0.4 that any given element will be 
dropped in training)

digit target class (0-9). 
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Figure 4: MFCC Feature Extraction Process
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Experimental Results

 Training the CNN on the training set and evaluating it 
on the test set for the CNN model yielded 99.46% accuracy with 
a small dataset, shown in the Figure 5. 

image is shown in Figure 6.

Figure 5: Resultant Accuracy

Testing with the validation dataset, which is data the model 
has not seen before, yielded an accuracy of 99.46%. Both of the 
Covid labels for the MFCC images in the validation dataset were 

Figure 6. Prediction result

Accuracy Reference

Logistic Regression 65% [6]

Random forest 70% [7]

SVM 82% [6]

CNN(Covid images) 96.76% [8]

CNN (MFCC of coughs) 97.5% [9]

CNN (MFCC of Covid 
images)

99.46

Table 1: Table of Comparison against similar research work

A comparison of our results against similar research work can be 
seen in Table 1 below.
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 Conclusion

 
-

age into one dimensional signal, then extracting MFCCs features 
of this modeled signal in the form of an image. In this research 
paper, the deep learning technique has been applied to clinical 

shows the knowledge gained by model trained for detecting vi-
ral pneumonia can be transferred for identifying COVID-19 [8]. 

features from images due to the noise impedance from lesions 

 no ylno sucof hcihw detammusnoc si noitcartxe erutaef )CCFM(

98.39% compared to the other studies, marginally outperforming 

detection is an essential and promising technology. Boundless 
-

cation although the importance of Covid-19 image features [9]. 

on extracting features is tedious work and requires high com-

that obtained of Logistic Regression, Random forest, SVM, CNN 
(applied to Covid images), CNN (applied to MFCC of Covid 

-
vide further opportunities for research by the academic commu-
nity on this important topic.
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