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Abstract: 

Automatic Covid-19 detection is one of the high requirements in pandemic time, as there is limited medical 

staff and limited medical equipment. To avoid the manual check and predict Covid-19, in this project 

automatic diagnosis and treatment prediction with the help of same algorithm can be done. We used 

„Sarscov2_Dataset‟, which has Covid lung CT images 1252 and non-covid images around 1230. To improve 

health care system as well as to make it smart health care system, proposed method is designed which is 

automatic diagnosis and treatment prediction for covid. There are famous three techniques area implemented 

in this project as Long Short-Term Memory (LSTM), Extreme Machine Learning (EML) and Generative 

Adversarial Networks (GAN). These techniques are artificial intelligence-based techniques which gives us 

very fast diagnosis. User-friendly interface is prepared for researchers and physicians to diagnose as Covid-

19 or no Covid and get treatment details from CT scan images of Lung.  It is observed from analysis that 

proposed CNN -GAN technique gives better accuracy than EML and LSTM. 
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I. Introduction:  

There are several forms as well as severity of Covid-

19 varies from mild to extreme severe which can 

cause death, failure of organs or respiratory track 

infections [1-4]. Covid-19 is viral infection disease 

which causes various failures in respiratory system 

and complications in cardiovascular part [5]. Many 

researchers and scientists worked on automatic 

diagnosis of covid-19 but there are many variations 

in patients‟ data which can cause failure in normal 

diagnosis techniques, so artificial intelligence is 

introduced for global scale diagnosis for covid-19 

[6]. Artificial intelligence system has taken a big 

role in improving healthcare system by replacing old 

health care system in different domains such as in 

engineering [7-9], medical [10-13], economical field 

[14] and psychological domain [15]. 

As there is huge data for analysis, bigdata analysis 

concepts have been used for overcoming challenges 

related to Covid-19. Artificial intelligence-based 

techniques are used in this project which can be 

compared with convolutional neural network with 

GAN techniques. Artificial intelligence provides 

best solution among all possible solutions for Covid-

19 diagnosis. Existing systems and their limitations 

are studied and proposed AI based techniques for 

improvement in diagnosis and treatment. Python 

based software design is used to show improved 

analysis of proposed method for Covid-19 analysis 

and treatment. 
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Fig 1.1 The process of application of AI-based methods to 

conquer challenges associated with COVID-19 

 

 

Fig.1.2 Flowchart of Five Layers of General Diagnosis 

and Treatment 

 

Above five layers of flowchart show various 

possibilities of diagnosis and treatment using 

artificial intelligence techniques. There are multiple 

medical imaging techniques can be used for Covid-

19 analysis such as CT scan, PET (Positron 

Emission Tomography), x-ray, MRI (Magnetic 

Resonance Imaging), etc. 

There are total five layers as shown  

Layer 1: Database Layer 

Layer 2: Selection Layer 

Layer 3: Techniques based on Image Data 

Layer 4: Diagnosis Optimization 

Layer 5: Final Diagnosis  

Covid-19 diagnosis is one of the major studies done 

in pandemic, above five layers will help us to get 

complete diagnosis with multiple possibilities.. 

II. Research Background: 

In Wuhan all the suspected patients are admitted in 

hospital for RT-PCR test. Many tests have been 

performed which are suggested by WHO. 

Researchers collected data the data from patients 

and their family members for detailed study. 

Comparative study is performed to know less and 

mild symptoms with their causes by diagnosis and 

suggested drugs by doctors and specialists [1]. 

Covid-19 is considered as pneumonia associated 

disease which as many symptoms. There is 

collection of radiological features, demographic and 

epidemiological features and RT-PCR is checked in 

real time. This work is conducted from January 1st 

to January 20th in 2020 from Jinyintan hospital. The 

data is analysed by 2 physicians [2]. 

It is found that 26% of the complete patients need 

ICU for their treatment with mortality rate found 

was 4.3%. Study is done on 3rd February 2020 

which is done in Zhongnan by NCIP. It is found that 

health servant and patients in the hospital are 

infected by other patients. The infection tracking is 

done by the author [3]. Statistical analysis is 
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obtained by the data collected to know more detailed 

information on Covid-19. 

Artificial intelligence (AI) is designed for medical 

analysis in 1956 by John McCarthy. Humans can be 

differentiated from machine using Turing Test. 

Nowadays artificial intelligence is used in many 

places day today life as it achieved higher accuracy 

and provides smart healthcare services. Patient‟s 

care can be done faster using AI and machine 

learning used in medical field [10]. 

Artificial Neural Network (ANN) is used in many 

medical fields, example it can be used by 

psychologists to understand human relationships. 

This study says that complex statistical and 

mathematical calculation and some complex 

functionality can be done using ANN [15]. 

III. Existing Regime:  

In existing many algorithms are designed for 

diagnosis of Covid-19 but there is no algorithm 

which given even treatment details.  Commonly 

used existing technique for Covid-19 prediction is 

RT-PCR for SARS-CoV-2 dataset. In existing there 

are multiple medical modalities such as x-ray scan, 

PET scan, MRI scans are used which has less 

diagnosis accuracy results. Machine learning 

techniques such as Support vector machine (SVM), 

KNN (K-nearest neighbours) or ANN (artificial 

neural network) have been used with limited 

accuracy. 

From machine learning for this design, we 

considered two techniques and compared 

results. Techniques as, 

a)Extreme machine learning (EML) 

b)LSTM or RNN  

Extreme machine learning is feedforward network 

with single hidden layer in it. Which performs better 

than traditional machine learning algorithms. EML 

are not having much accuracy but it can be used in 

real time scenario for Covid-19 diagnosis and 

prediction. LSTM and RNN both are belonging to 

ANN, LSTM has more sophisticated behaviour than 

RNN network. This is artificial recurrent neural 

network. The limitations with LSTM are it require 

more space in memory for training and even there is 

time complexity for training.   

 

 

 

IV. Proposed Methodology:  

 

Existing techniques are providing only diagnosis 

while proposed technique will provide diagnosis of 

Covid-19 as well as treatment predictions based on 

diagnosis results. In proposed technique dataset used 

has CT-scan images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.1 Proposed Work Architecture 

 

Proposed model has steps as mentioned below  

a) Uploading CT scan dataset  

b) Dataset Pre-processing  

c) EML algorithm Training  

d) LSTM algorithm Training  

e) GAN-CNN algorithm Training  

f) Diagnostic of Covid-19 and prediction of 

treatment  

g) Comparative study of three techniques  

 

Dataset selected will be uploaded for further analysis 

of data. In pre-processing images from dataset are 

resizes and dataset is splited in train data and test 

data. Further pre-processed data is provided for 

training GAN, LSTM and EML with prediction 

accuracy calculation. Every technique will be then 

Input CT scan Dataset 

      Dataset Pre-processing  

 

Training EML/LSTM/GAN 

 

      Diagnosis and Treatment 
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tested by CT scan as input and diagnosis is done. If 

diagnosed image is found with Covid-19 then 

treatment details will be provided. 

GAN has better performance compare to other 

generative models as it is similar to deep CNN 

which avoids use of pooling layers and fully 

connected layer. 

 

Fig 4.2 Dataset CT scans 

 

To implement this project we have designed 

following modules 

1) Upload SARS-CoV-2 Dataset: using this module 

we will upload dataset to application 

2) Preprocess Dataset: using this module we will 

read all images from uploaded dataset and then 

resize all images to same size and then normalize 

all images pixels values between 0 and 1 and then 

split dataset into train and test 

3) Train GAN CNN Algorithm: above process 

dataset will be input to GAN CNN algorithm to 

train GAN model and the calculate its prediction 

accuracy 

4) Train LSTM Algorithm: above process dataset 

will be input to LSTM algorithm to train LSTM 

model and the calculate its prediction accuracy 

5) Train ELM Algorithm: above process dataset will 

be input to LSTM algorithm to train ELM model 

and the calculate its prediction accuracy 

6) Predict Diagnosis & Treatment: using this 

module we will upload TEST image and then 

GAN model will predict whether that CT-SCAN 

image is normal or contains COVID symptoms 

and if COVID predicted then treatment details 

will be displayed 

7) Comparison Graph: using this module we will 

plot accuracy comparison graph between all 

algorithms 

 

V. Results Analysis: 

There are three algorithms are used for diagnosis 

and treatment prediction of Covid-19 from CT scan 

of lung collected from SARS-CoV-2 dataset. In this 

with the help of result analysis it is found that GAN 

with CNN is working better than EML and LSTM 

for diagnosis and treatment of Covid-19. 

 

Fig.5.1 User Interface for proposed technique 

User interface is prepared to show easy access for 

the medical people , users or doctors. 

In above screen click on „Upload SARS-CoV-2 

Dataset‟ button to upload dataset and to view bottom 

screen 
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Fig 5.2 Uploading Dataset 

In above screen selecting and uploading „SARS‟ 

dataset folder and then click on „Select Folder‟ 

button to load dataset and to view bottom screen. 

 

 

Fig 5.3 Dataset Uploaded 

In above screen dataset loaded and now click on 

„Preprocess Dataset‟ button to read all images and 

then process them and to view bottom output 

 

Fig 5.4 Processed Image 

In above screen all images are processed and to 

check I am displaying one sample processed image 

and now close above image to view bottom details 

 

Fig 5.5 Dataset Splitting into Train and Test 

In this input images are 2481 from given dataset. 

For further analysis dataset is splited into train and 

test folder. In train 1984 images were available 

while in test 497 images are available. 
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In above screen we can see dataset contains total 

2481 images and for training application using 1984 

images and for testing application using 497 images. 

Application will trained all 3 algorithms on 1984 

images and then apply that model on 497 images to 

test how many images trained model will predict 

correctly and based on that accuracy will be 

calculated. Now click on „Train GAN CNN 

Algorithm‟ button to train GAN model and view 

bottom output 

 

Fig 5.6 GAN Accuracy & Loss graph 

In above screen GAN model trained and we got it 

accuracy as 90% and in above graph x-axis 

represents EPOCH/Iterations and Y-axis represents 

accuracy and loss values and in above graph green 

line is for accuracy and red line is for LOSS and we 

can see with each increasing EPOCH accuracy get 

increased and loss got decreased. Now click on 

„Train LSTM Algorithm‟ button to train LSTM and 

view bottom accuracy 

 

Fig 5.7 LSTM Accuracy & Loss Graph 

In above screen with LSTM we got 79% accuracy 

and we can see its training graph also and now close 

above graph and then click on „Train ELM 

Algorithm‟ button to train ELM and view bottom 

output 

 

Fig 5.8 Training accuracy of 3 algorithms 

There are total 3 algorithms are used for 

comparative study , GAN with CNN is used for 

training the CT image dataset which has better 

accuracy than existing ELM and LSTM. 
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Fig 5.9 Diagnostic result is covid detected and related 

treatment is displayed. 

Covid-19 is detected in uploaded CT scan image and 

necessary treatment is displayed using GAN with 

CNN. GAN is more powerful model for 

classification. 

 

Fig 5.10 Diagnostic result is No Covid detected 

 

 

If there is no Covid-19 detected for given Ct scan 

image then there is no need to suggest treatment 

details as only diagnosis is enough for analysis. 

VI. Conclusion: 

Artificial Intelligence based technique is 

successfully designed in this project for diagnosis 

and treatment prediction for CT scan of lung image. 

In this project, three techniques are studied as EML, 

LSTM and GAN. With the help of accuracy, all 

three techniques are compared and it is found that 

CNN based GAN performs better for Covid-19 

diagnosis and treatment prediction. The complete 

analysis is done using user interface prepared using 

python software.While AI experts and doctors can 

work together, they have the potential to create 

workspaces, so we discussed that they are desirable. 

However, while AI is accelerating how to fight 

COVID-19,  a complete understanding of the 

advantages and limitations of COVID-19's AI-based 

method has not yet been achieved and new 

approaches exist. Please note that you need to do a 

real experiment. There must be room for  this level 

of complexity. Success in the fight against COVID-

19 builds weapons of platforms, methodologies, 

approaches, and tools that converge to reach goals 

and save more lives until they eventually disappear. 

It depends a lot on what you do. 

 

Deep learning techniques such as convolutional 

neural networks (CNNs) are said to be the right 

option to achieve these goals. The reason for this is 

that this type of network is well suited for nonlinear 

modelling and is widely used in medical imaging 

and diagnostic processes. 

 

Future Scope 

 

Same algorithm can be used in different medical 

disease diagnosis and treatment with some changes. 

In future we can make same algorithm for 3D CT 

scan diagnosis and treatment using GAN with CNN. 
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