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Abstract—Big data analytics in the health care industry is a very promising method of
integrating, discovering, and analyzing huge volume of complex heterogeneous data. Some of
the techniques were not well suited for medical data classification with minimum time
consumption. To improve disease prediction accuracy, a novel technique Cox Regressive
Winsorized Correlated Convolutional Deep Belief Boltzmann Network (CRWCCDBBN) is
introduced. The proposed CRWCCDBBN technique uses multiple layers for performing the
different processes like feature selection and classification. Initially, feature selection is
performed using Cox Regression to minimize the dimensionality of the data by finding the Cox
partial log-likelihood between the two features. After the feature selection, the classification is
performed using Winsorized Correlation coefficient by analyzing the training and testing
disease data. Based on the classification results, Covid 19 disease is correctly diagnosed with a
minimum error by updating the weight value. Finally, the gradient descent first-order iterative
function is used to find the local minimum error. Experimental evaluation of CRWCCDBBN
technique is carried out using a Covid 19 Dataset with different performance metrics such as
accuracy, precision, recall, f-measure, and prediction time with respect to a number of patient
data. The observed result proves that the proposed CRWCCDBBN technique achieves higher
prediction accuracy with a minimum time consumption than the state-of-the-art methods.

Index Terms— Big Data, Convolutional Deep Belief Boltzmann Network, Cox Regression,
feature selection, Winsorized Correlation coefficient, gradient descent first-order iterative
function.

|. INTRODUCTION

A novel virus disease called COVID-19 caused in the world with various problems. But there are still limitations
in the real-time detection of COVID-19 such as a large volume of datasets, imbalance classes, and a
misclassification rate of models. Therefore, a novel deep learning-based model aims to investigate for effective
detection of COVID-19. A hybrid deep learning prediction model CNN-LSTM was introduced in [1] to correctly
forecast the COVID-19. However, it failed to test the algorithm on the large time-series datasets to determine
suitability and correctness. Deep-LSTM ensemble model was introduced in [2] to predict the Covid-19. But it
was not efficient to provide better results with minimum time. Supervised machine learning models were
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developed in [3] for accurate Prediction of COVID[119 Infection. But the deep feature learning was not
performed to improve the prediction performance. Three algorithm selection models were developed in [4] to
make a COVIDI[119 predictive risk score. However, the accurate prediction was not performed. Three different
approaches based on integrating the multi-head attention, CNN, and LSTM with the Bayesian optimization
algorithm were introduced in [5] to predict the COIVD-19 time-series data. But it failed to extract the
informative features from time-series data. Machine learning models were introduced in [6] for predicting the
COVID-19. However, the deep learning models were not applied for accurate COVID-19 disease prediction. A
hybrid model was developed in [8] based on artificial intelligence and an expert system for COVID-19
Evolution. But, it failed to minimize the error rate. A dynamic hybrid model was developed in [9] to
automatically predict COVID-19 pandemic. But it failed to use an effective tool for prediction and analysis of
the dynamics of the COVID-19 pandemic. A federated machine learning model was introduced in [10] for
COVID[119 prediction. However, the designed federated models were not accurate.

A. Contributions of the article

In order to overcome the existing issues, a novel CRWCCDBBN technique is developed with the following
contribution:

e A novel CRWCCDBBN technique is developed to enhance the COVID-19 prediction with help of
feature selection and classification.

e A Cox Regression is applied to Convolutional Deep Belief Restricted Boltzmann Network to minimize
the dimensionality of the data by selecting the relevant feature from the big dataset based on Cox partial
log-likelihood measure. This helps to minimize the disease prediction time.

e To improve the accuracy and minimize the error rate, Winsorized Correlation coefficient is applied to a
Convolutional Deep Belief Restricted Boltzmann Network by analyzing the training and testing disease
data. Finally, the Heaviside step activation function is applied to analyze the correlation value and
predict the disease with higher accuracy.

e At last, experiments were conducted to estimate the performance of the proposed CRWCCDBBN
technique along with conventional deep learning methods. Moreover, the CRWCCDBBN technique is
tested on novel COVID 19 datasets based on different performance metrics.

Il. LITERATURE REVIEW

Depth wise separable convolution neural network (DWS-CNN) with a Deep support vector machine (DSVM)
was introduced in [11] for COVID-19 classification. However, it failed to attain maximum classification results.
A binary classifier based on stacking ensemble model with deep neural networks was developed in [12] for
prediction of post-COVID-19 infection. However, the various feature selection methods were not implemented
to handle the high-dimensional data. Long Short-Term Memory (LSTM) based approach was introduced in [13]
for COVID-19 prediction. But the performance accuracy was not focused on. A robust loT-based deep learning
model was introduced in [14] for accurate prediction of COVID-19. But time complexity of accurate prediction
was not focused. The Deep Learning model was introduced in [15] to predict the COVID-19. But the complexity
involved COVID-19 prediction was not performed. A novel deep learning framework with CNN and stacked Bi-
GRU was developed in [16] for predicting and analysing COVID-19 cases. However, the designed approach
failed to predict the COVID-19. Social Network Services Big Data Analysis Framework was developed in [17]
for COVID-19 Outbreak Prediction. But accurate prediction was not focused. Ensemble learning, autoregressive,
and moving regressive (EAMA) model was introduced in [18] to predict the impact of Covid-19. However, the
designed model failed to integrate different deep learning models for accurate Covid-19 prediction. An
application of a deep learning model was introduced in [19] to predict the novel coronavirus (COVID-19).
However, it was difficult to handle the big data for achieving higher accuracy. Adaptive neuro-fuzzy inference
system and enhanced beetle antennae search swarm optimization were developed in [20] to improve the overall
performance of the prediction model. However, the deep feature learning model was not implemented for
classification, regression.

I1l. METHODOLOGY

Nowadays, a severe disease named COVID-19 is caused by a virus SARS-CoV-2 infects humans and causes
fever, cough, shortness in breathing, and many other serious issues. The epidemic of severe COVID-19 disease
is spreading all over the world. Medical health care systems are in urgent need to detect this epidemic disease at
an earlier stage with the support of new emerging technologies like deep learning and Big Data systems. In this
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situation, the accurate COVID-19 prediction is a main difficult task. Based on the motivation, a deep learning
technique called CRWCCDBBN is introduced in this section by combining the feature selection and
classification to improve the accurate prediction.

Covid 19 dataset
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Figure 1. Block Diagram of proposed CRWCCDBBN technique

Fig. 1 given above illustrates a block diagram of the proposed CRWCCDBBN technique with the feature
selection and classification. First, the multiple data input is acquired from the corresponding big data dataset.
The overall proposed CRWCCDBBN technique with the feature selection and classification. First, the multiple
data input is acquired from the corresponding big data dataset. The overall proposed CRWCCDBBN technique
is partitioned into two parts, namely, feature selection and disease prediction.

The proposed CRWCCDBBN technique first performs the feature selection as a way of choosing the subset of
the more relevant features from the original features set by eliminating the irrelevant features.

Input: Big dataset, Number of features s,, 55, 53, .... Sp,. patient datapd,, pd,, pds, ....pd,
Output: Increase the disease prediction accuracy

Begin

1: Collect number of features s, s5, 53, ... 5,,as input at the input layer

2:  For each features;hidden layer

3. For each features;

4: Measure the Cox partial log-likelihood between the two features ‘¢, (s;c; )’

5: if(R,, > 0)then

6: feature is selected as relevant

7: else

8:  feature is selected as irrelevant

9:  Endif

10: End for

11. End for

12.  For each patient data -----hidden layer

13. Measure the correlation between the testing and training data ‘R,,’

14: If (R, > 0) then

15: Activation function ‘¢’ returns ‘1’

16: Data 1s classified as Covid_19 confirmed cases
17: else

18: Activation function ‘¢’ returns ‘0’

19: Data is classified as Covid_19 normal cases

20: endif

21: Return (classification results) at the output layer

22:  Endfor

End

Algorithm 1:  Cox Regressive Winsorized Correlated Convolutional Deep Belief Boltzmann Network

Algorithm 1 explains the step-by-step process of Cox Regressive Winsorized Correlated Convolutional Deep
Belief Boltzmann Network. The number of features and data are collected from big dataset. Cox Regression is
applied in the first hidden layer to select the relevant features based on the Cox partial log-likelihood measure to
minimize the time complexity of classification. In the second hidden layer, the Winsorized Correlation
Coefficient is applied to analyze the training and testing disease data. The Correlation between training and
testing disease data is employed to predict the disease with higher accuracy at output layer.

IV. EXPERIMENTAL SET Up

Experimental evaluation of proposed CRWCCDBBN technique and existing CNN-LSTM [1] Deep-LSTM
ensemble model [2] are carried out in Java language using Novel Corona Virus 2019 dataset is taken from the
Kaggle. The dataset consists of 33 features and more than10, 00,000 instances. The numbers of features are
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patient ID, age, sex, city, country, province, chronic_disease_ binary, symptoms, travel history, and so on.
Among these features, relevant features are selected and perform the classification for disease prediction. The
patient's age is higher, and the temperature is higher than 39°C and the travel history is lesser than 14 days, and
the chronic disease is present, then the patient is classified as the heavy risk of COVID19. In this way, all the
patient data are correctly classified with higher accuracy and minimum error rate.

V. RESULT

The experimental results of the CRWCCDBBN technique and existing CNN-LSTM [1] Deep-LSTM ensemble
model [2] are discussed with respect to various performance metrics such as Accuracy, Precision, Recall, F-
measure, and prediction time.

TABLE |. PERFORMANCE OF THE ACCURACY USING THREE METHODS

Number of Accuracy (%)
patientdata  —FpWEERREN CNN-LSTM Deep-LSTM
ensemble model

10000 9% 92 90
20000 945 925 89
30000 95.66 93.33 92
40000 9% 93 91.25
50000 956 92.4 902
60000 9% 935 91.83
70000 95.28 93.14 92.28
80000 955 93.25 91.87
90000 95.33 9355 92.22
100000 952 93.8 926

Table 1 illustrates performance analysis of accuracy versus a number of patient data. The observed results of
CRWCCDBBN technique are compared to the results of existing methods. With these analytical results,
CRWCCDBBN technique is increased by 3% when compared to [1] and 4% when compared to [2]. Fig. 2
illustrate the performance analysis of precision versus a number of patient data. Overall performance results
indicate that CRWCCDBBN technique is increased by 2% and 3% when compared to existing [1] [2]
respectively. Table 2 illustrates the performance of recall with numbers of patient data. The observed results
reveal that recall is improved by CRWCCDBBN technique than two existing methods. Performance of recall is
improved by 1% and 2% when compared to existing [1] [2] respectively.

mCRWCCDBB

ECNN-LSTM

@ Deep-LSTM
ensemble
model

Number of patient data

Figure 2. Performance analysis of precision

The performance analysis of F-measure using three methods is plotted in Fig. 3. Among three methods, the
CRWCCDBBN technique achieves a higher performance of F-measure. The Results demonstrates that F-
measure is significantly improved by 1%, and 3% as compared to the existing methods [1] [2] respectively.
Table 3 shows that COVID 19 prediction time with number of patient data. The overall comparison results
display that prediction time is decreased by 8% and 16% when compared to the CNN-LSTM [1] and Deep-
LSTM ensemble model [2] respectively.
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TABLE |l. PERFORMANCE OF THE RECALL USING THREE METHODS

Number Recall (%)
of CRWCCDBBN CNN-  Deep-
ngte;t LSTM  LSTM
ensemble
model
10000 98.86 9761  96.25
20000 97.81 97.12  95.80
30000 98.21 97.06  96.01
40000 98.4 97.25  96.36
50000 97.87 9671  96.13
60000 98.06 97.64  97.04
70000 97.88 9720  96.85
80000 98.01 97.02 9657
90000 97.98 9723  96.59
100000 98.08 97.41 9673
100
mCRWCCDBB
95 N
ECNN-LSTM
90
\Q@ = Deep-LSTM
ensemble
model
Number of patient data

Figure 3. Performance analysis of F-measure

TABLE Ill. PERFORMANCE OF THE PREDICTION TIME USING THREE METHODS

Number Prediction time
of CRWCCDBBN  CNN-LSTM Deep-LSTM
patient ensemble
data model
10000 53 60 68
20000 62 68 72
30000 69 75 81
40000 76 84 92
50000 85 90 100
60000 96 108 120
70000 105 112 126
80000 112 120 128
90000 121.5 126 135
100000 122 130 140

V1. CONCLUSION

Early prediction of COVID-19 is used for minimizing the large burden on the healthcare community. A new
deep learning-based technique called CRWCCDBBN for performing the COVID-19 prediction with higher
accuracy. CRWCCDBBN technique is used to accurately detect, prevent and diagnose the Covid-19 disease. The
CRWCCDBBN technique consists of two different methods namely feature selection and classification. As a
result, Covid 19 disease is accurately detected with minimum error. Experimental evaluation is carried out with a
big Covid 19 disease dataset. The overall comparison results designate that our CRWCCDBBN technique
provides better performance.
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