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COVID-19 Disease Diagnosis using Smart Deep Learning Techniques
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Corona virus is a big family of virus which cans origin disease from communal cold to additional severe disease

such as MERS-CoV and SARS-CoV. A coronavirus is a new straining that has not been earlier recognized in
humans. Recently, COVID-19 pandemic infection is spreading from human to human rapidly all over the
world. Initially it was identified in China, December 2019. The main objective of this investigation is to identify

and diagnosis the corona virus family rapidly. The RestNet-100 Convolutional Neural Network (RCNN) deep

learning technique along with Logistic Regression (LR) classifier is used to identify the corona virus pandemic

rapidly. The Artificial Intelligence (AI) application against COVID-19 are medical imaging, cough samples,

molecular scale from protein to drug development, Lung delination etc.
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1. Introduction

A corona virus was recognized in 2012 as the origin of
lung infection in persons. The novel corona virus is not
same as Severe Acute Respiratory Syndrome (SARS )in
2003. However, similar the SARS virus, the novel coron-
avirus is most related to those originate in bats. The novel
corona virus spread is happened for two clustered region
in 2012. The first cluster disease spread in a hospital near
Amman, Jordan, in April 2012. A second group disease
spread happened in October 2012, in Saudi Arabia. In April
2012, they found 68 confirmed cases and 38 are died out
of 68 in 8 different countries for Middle East Respiratory
Syndrome Corona Virus (MERS-CoV).

The virus spread is originated in bats which are iden-
tified in September 2012. The spreading of MERS-CoV is
shown in Fig. 1. The virus is spreading from bats to camel

and then its spreading to humans. Another way, the virus
is spreading from person to person directly. As on 4" may
2014, 480 persons are infected with MERS-CoV and 133
persons are died with a mortality rate of 28 %.

Fig. 1. Spread of MERS-CoV.

Now the family of MERS-CoV and SARS-CoV-2 virus is
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called as Corona Virus Disease-19 (COVID-19). COVID-19
is the name of this new disease announced on 11 Febru-
ary 2020, following guidelines previously developed with
World Organization for Animal Health (WOAH) and Food
and Agriculture Organization (FAO). The major symptoms
for Corona virus are Fever, Dry cough, Breathing difficulty,
headache and body pain, runny nose, nasal blocking, throat
pain [1]. The corona virus can transferred through droplets
with different particle size. Respiratory droplet particle
sizes are >5 — 10um and droplet nuclei particle size is <5um.
The respiratory droplets are spreading easily through direct
contact compare to droplet nuclei. The droplet transmis-
sion occurs within 1m direct contact with COVID-19 in-
fected people [2]. Up to May 22, 2020, 4,995,996 Confirmed
cases of corona virus in over 216 countries and territories
and 3,27,821 Confirmed deaths [3]. The shape of COVID-19
virus is shown in Fig. 2.

E- Profein

8- Protein

M- Protein

Fig. 2. The shape of COVID-19 virus.

2. Literature review

The multi-objective differential evaluation convolution
neural network utilizes CT scan images to categorize the
COVID-19 diseased patient as positive or negative [4]. The
Al algorithms to incorporate with CT scan images using
clinical symptoms, past experience with laboratory testing
to diagnose COVID-19 result rapidly [5]. The prevention
control, diagnosis and treatment for COVID-19 virus a
rapid advice guidelines are followed. They are guideline
methodology, virus screening and population avoidance,
epidemiological characteristics, diagnose, medicine and
control, and virus treatment of the 2019-nCoV [6]. The
deep convolutional neural network is used to classify the
medical image and diagnosis the disease as pneumonia or
COVID19. The linear support vector machine, VGG16 and
InceptionV3 for convolutional neural networks models are
used to experiment the results [7]. Supervised machine

learning algorithm such as SVM, Naive Bayes algorithm
and Random forest algorithm are mostly utilized to predict
the disease easily. Among 17 studies the random forest are
applied to provide highest accuracy with 53 % in 9 of them.
Among these three SVM is the topmost classification for
disease prediction [8]. To protect healthcare workers direct
contact from COVID-19 patients automatic investigative
systems based on Al and machine learning devices are de-
veloped to detect the corona virus accurately and rapidly
[91.

Artificial Intelligence with radiological imaging was
help to identify the corona virus accurately. The corona
virus finding using chest X-Ray images to detect the virus
automatically. The projected model provides the result of
binary classification and multi-class classification. The final
result shows that binary class produces 98.085 accuracy
level and 87.02 % for multi class cases [10]. Radiologi-
cal imaging preferred chest X-Ray imageries to diagnose
corona virus. Al based SqueezeNet with Bayesian optimiza-
tion to diagnosis the corona virus rapidly and accurately
[11]. The COVID-19 results are validated with the help of
MLDSP using decision tree approach for correlation coef-
ficient analysis. The COVID-19 viruses are classified as
Sarbecovirus, within Betacoronavirus. The result shows
that 100 % classification accuracy over 5000 virus-related
genomes within a few records [12].

FIGO and associated companions gave material to
healthcare experts to monitor corona virus infection during
pregnancy [13]. The statistical and ML tools are useful for
feature extractions from CT images in combination with
composite hybrid feature extraction are applied to diag-
nose the COVID-19 virus rapidly [14]. To identify the mis-
diagnosis disease of corona virus and assess the routine of
chest CT images in identification and supervision [15]. The
combination of CT image, genome sequence was primarily
used to monitor and recognize SARS-CoV-2 [16]. DeTraC
DCNN is utilized to classify the corona virus chest X-Ray
images accurately. The 95.12 % accuracy is achieved using
DeTraC in the finding of corona virus X-Ray images [17].
To develop deep learning model to extract CT image fea-
tures to provide clinical diagnosis using pathogenic test
thus save the time for virus resistor [18]. The AI4COVID19
app is used to record cough voice sample for 2 seconds.
The challenging issue is to identify COVID-19 cough voice
sample with Non Covid-19 cough voice samples. Finally
the voice samples are matched with corona virus patients
and Non COVID-19 patients the result shows provides 90
% accuracy [19].

The deep learning techniques are utilized to monitor
distinguishes between corona virus pneumonia using Com-
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puted Tomography (CT) images [20]. COVID-19, pneumo-
nia, and X-ray image data classes are applied to fuzzy col-
oring technique for preprocessing step. The preprocessing
datasets are trained with DL models such as MobileNetV2,
SqueezeNet. Finally the support vector machine is used
to classify and extract the data feature result of COVID-19
virus detection up to 99.27 % accurately [21]. To distin-
guish between corona virus and Non corona virus group
the 10 convolution neural network techniques are utilized.
Among all these networks ResNet-101 and Xception both
was achieved better performance with an AUC of 0.994. But
the radiologist performance is moderate with an Area Un-
der the Curve (AUC) of 0.873 [22]. Agent centered classic to
assess the corona virus spread risk from human to human.
The agents make decision based upon programming rule
which reduce the spread threats of corona virus within the
services [23]. The person health records are assessed by
health protection algorithm which reduces encryption time
by 0.364 seconds and decryption time by 0.188 seconds
[24].

3. Methodology

The following diagnosis methods are generally utilized
for COVID-19. They are CBC, Chest X-Ray, Polymerase
Chain Reaction (PCR), Chest CT Scan, IgM/IgG combo
test. The chest X-Ray models are cheaper and easier with
60 % sensitivity. The PCR model result produces 30 %-
70 % sensitivity. Chest CT scan have low specificity and
95 % sensitivity. Among these CT scan result produces
better performance for COVID-19 diagnosis. The COVID-
19 symptoms can be classified into three categories. They
are mild case, severe case and critical case. The following
Table 1 shows corona virus compared to other common
circumstances.

Based upon the above conditions the COVID-19 virus
diagnose rapidly with the help of deep learning convolu-
tional model with logistic regression classifier. The block
diagram for corona virus diagnosis model is shown in Fig.
3. The CT scan image input is given to Restnet101 deep
convolutional neural network model. Then the result is
passed to logistic regression classifier. The logistic regres-
sion classifier classifies the result as COVID-19, Normal
and Pneumonia.

Covind-19

ResNet101

Logistic
DCNN

Regression

Normal

CT Image

Fig. 3. Block diagram of COVID-19 Diagnosis Model.

Algorithm for ResNet101 (DCNN)

1. Initialize the attention weights fill it with 1

2. Construct 101-layer ResNets by using more 3-layer
blocks

3. Modify the forward function in 2D convolution mod-
ule

4. Stop the process
Algorithm for Logistic Regression Classifier

1. Preprocess the ResNet101 input data

2. Fitting Logistic Regression to the Training set
3. Predicting the test result

4. Test accuracy of the result

5. Visualizing the test set result as normal or COVID-19.

The CT images of person with corona virus, Non corona
virus and Pneumonia are collected as input for COVID-19
diagnosis flow diagram as shown in Fig. 4 and CoVID-19
diagnosis process is shown in Fig. 5. The input image
is cropped and resize into 60 x 60 pixels for further pro-
cess. The RestNet-101 has 101 layers deep with 33 residual
blocks. Initially its start with two convolutional layers fol-
lowed by depth wise separate convolutional layer, four
convolutional layer and fully connected layer. Here every
layer output is given to input of another layer. The result
of RestNet-101 is applied to logistic regression classifier.
The logistic regression classifier was classifies the result as
normal, pneumonia and COVID-19 accurately.

Process ResNet-101
DCNN Algorithm

COVID-19 Pneumonia
Negative Pasitive

) "

Make Decision Stop ]

Pneumonia
Negative

Fig. 4. COVID-19 Diagnosis Process Flow Diagram.

The design of logistic regression method classification
process is shown in Fig. 6. In the diagram red circle in-
dicates COVID-19 positive classes; green circle indicates
COVID-19 negative class. The logistic regression straight
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Table 1. Corona virus compared to other common circumstances.
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Fig. 5. ResNet-101 Deep Convolutional Neural Network
with SVM classifier.

line equation can be writtenas y = by + b1y +baxo + -+
buxn. In logistic regression y can be between 0 and 1 so
for this lets divides the above equation by (1-y), y/(1-y); 0
for y=0 and infinity for y=1. But we need range between
-[infinity] to +[infinity], then take logarithm of the equation
it will become: logly/1 —y] = by + bix1 +boxa + -+ +

bnxn-

3.1. Dataset

Here 101 CT images are acquired from 85 COVID-19 and 90
CT images are acquired from 85 pneumonia confirmed pa-
tients, and 1354 CT images are diagnosed as Non-COVID-
19 from 1094 patients. Further, the COVID-19 and pneu-
monia datasets are available in the Github repository [25].
The screening performance is evaluated by the sensitivity,
specificity and accuracy. The accuracy was used to measure
the COVID-19 positive and negative results. The sensitivity
and specificity was used to measure proportion of correctly
identified positive and negative results.

The following formula’s which is used to measure the
accuracy, sensitivity and specificity [26-28].

True Positive(TP) + True Negative(TN)
Total number of tested images

Accuracy =

)

Where, true positive and true negative is the numbers were

Communal .
S.No Symptom COVID-19 Flu Allergies
Cold
1 Fever Communal Rare Communal Occasionally
2 Dry Cough Communal Mild Communal Occasionally
3 Shortness of Breath Communal No No Communal
4 Headaches Occasionally Rare Communal Occasionally
5 Heaches and Pains Occasionally Communal Communal No
6 Sore Throat Occasionally Communal Communal No
7 Fatigue Occasionally Occasionally Communal Occasionally
8 Diarrhea Rare No Sometimes No
9 Runny Nose Rare Communal Sometimes Communal
10 Sneezing No Communal No Communal
ResNet-101 10 [regine LI
ek [

0.8 =1

%2

0.4

0.2+

0.0

xl

Fig. 6. LR binary classification process [21].

truly identified Corona virus and Non-Corona virus pa-
tients.

TP
TP + False Negative(FN)

Sensitivity =

(2
Where, FN is a false negative classification which incor-
rectly classified as Non-COVID 19 for CT-Scan.

TN
TN + False Positive(FP)

Specificity = 3

Where, FP is a false positive classification which misclassi-
fied as COVID 19 for CT-Scan.

3.2. Results and Discussion

The COVID-19 result is diagnosed from threshold value 0 to
1. The value 0 indicates normal and 1 indicates COVID-19
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Table 2. Corona virus compared to other common circumstances.
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0.6 88 22 1400 35 75.15 98.45 96.31
0.7 90 17 1413 25 1545 78.26 98.81 97.28
0.8 92 13 1422 18 83.63 99.09 97.99
0.9 96 10 1424 15 86.48 99.30 98.38
1 99 5 1433 8 92.52 99.44 99.15

or Pneumonia. The RestNet-101 DCNN with LR classi- References

fier result is shown in Table 2 and corresponding graph is
shown in Fig. 7.
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Fig. 7. CT- Scan image COVID-19 detection accuracy (%)
with respect to threshold.

4. Conclusion

The RestNet-100 deep convolutional neural network along
with LR classifier classifies the result classes as COVID-19,
and normal. In the laboratory rapid COVID-19 tests are
prepared with DCNN using LR classifier. It produces 99.15
% accuracy with COVID-19 positive patient. The COVID-
19 virus diagnosis with the threshold value 0 or 1. The
value 1 indicates the person is affected with corona virus
or pneumonia and the result zero indicates the person not
affected with corona virus. The threshold value is utilized
for CT images classification to identify the patient condi-
tion from initial stage to severe stage. Threshold value 0.5
initial stage of the patient and 1 indicates severe condition
of the patient. The proposed methods were utilized for
some weighting parameters to reduce both false positive
and false negative image classification results for diagnosis
COVID-19 rapidly and accurately.
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