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1 Introduction 
 

This document is used to explain all the system requirements and the coding interpretation 
briefly. It would also give the walkthrough of all the code execution, tools and libraries used 
and the CAD system designed. It would briefly explain how to use pretrained model and 
analyses the performance of model using the various metrices like recall, accuracy, precision, 
F1 score and the confusion matrix.  At last, it would show how to save the model and use it in 
developing a web-based application using Flask. 

 

2 Configuration of the System 
 

This section is used to brief about the system configuration of the local machine used in the 

implementation of research. While executing the Deep learning projects system specifications 

plays and important role in efficiency and overall performance of the model. In this work 

both local and virtual environment has been used: 

2.1 Physical Machine Configuration:  

The Physical Machine is used to run the Google Colab and Anaconda on it.  

1. Operating System: Windows 10 64-bit  

2. Processor: Intel i7 10th Generation  

3. Hard Disk: 512 GB SSD  

4. Memory: 8 GB of RAM 

2.2 Tools & Library used: 

 

1. Google Colab: Colab is also known as Colaboratory, it facilitates to run the code in 

python using a browser. It is mostly used for the machine learning and data analytics. 

 

2. Google Drive: It is a service deployed by Google in the year 2012 to store files in 

synchronized way. It provides Cloud storage to synchronize and share files on various 

platform and devices. The cloud is encrypted and proactively secured with malware 

and phishing detection activated on them. 

 

3. Anaconda Navigator: It is GUI based python distribution that is used to launch 

common applications like jupyter Notebook, Spyder, etc.  It is used for common 

python programs without using the command line to install conda packages. It can 

also search for new updates in local repository or on Anaconda.org. 
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4. Flask: It is a lightweight web framework which is coded in python for API designing. 

It is sometime known as micro web framework because it gives a lot of features 

without particular tools and libraries. 

 

5. Spyder IDE: It is an open-source development platform used python programing. It 

is used to execute the app.py code pass the images uploaded using html form into 

model.h5 file. 
 

6. NumPy: It is python library which is installed to work on multidimensional matrices 

and arrays. It consists of many mathematical functions which helps in proper 

calculation in neural network. 

 

7. Pandas: It is a python library used for data analysis and manipulation. It consists of 

some operations and data structures. 

 

8. TensorFlow: It is a software library used in python to perform tasks in machine 

learning AI. It is already installed in Google colab for training of deep neural 

networks. 

 

9. Keras: It is a python library used as a interface in TensorFlow and Aritifical Network. 

It is used for neural network layers, activation functions, objectives, optimizers and 

other tools which are necessary for working with image data. 

 

10. Scikit-Learn:  It is a python library used for statistical modeling and machine 

learning which includes clustering, classification and regression. 

 

11. HDF5 File: HDF5 stands for Hierarchical Data Format, it supports big and 

heterogenous data. It consists of a structured directory which helps in keeping data 

and file in structured and organized way. It is used for storing the trained model in 

this project. 

 
 

3 Implementation: 
 

1. Download the dataset from the Kaggle website. The dataset contains two folders train 

and test. (https://www.kaggle.com/bimsarananayakkara/kaggle-covid19-

classification/data) 
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2. Uploaded the dataset on the Google drive. 

 

       
 

 

 

 

3. Open the Google Colab using the browser and mount the Google drive. It would 

verify the access using a verification link. 

 

 
 
 

 

 

 

4. Import the important Python Libraries like keras, numpy, Pandas, matplotlib and 

tensorflow. 
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5. Load the images from train folder and encode the classes as numerical 0,1 and 2. 

 
                       
           

6. Load the image data into test and train path. ImageDataGenerator from keras library 

is a class used to for data augmentation in real-time and generate images at every 

epoch. Flow_from_directory is a method of Imagedatagenerator class used to take 

the path of directory and generate augmented data. 
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7. Load a sample image of Covid-19 case from the database. 

 

 
 

8. Load a sample image of Viral Pneumonia case from the database. 

 

 
 

9. Load a sample image of Normal case from the database. 
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10. Instantiate the Xception architecture using pre-trained weights of ImageNet. 

(Adusumilli, 2020)(f.keras.applications.xception.Xception). 

 

 
 

11. Relu function is used in the hidden layer and Softmax layer to classify the images in a 

multiclass classification whereas Sigmoid is used in binary classification in logistic 

regression.(S, 2021) 

 

 
 

12. Configure the model using model.compile().   

 

             
 

13. How the model looks like showing the 14 blocks and number of parameters which are 

trainable and non-trainable. 
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14. Train the model using Xception_model.fit() 
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15.  Train and Validation loss Graph: It shows the model is learning and both loss are 

gradually decreasing, with validation loss less than training loss is good for model. A 

model is said to be underfitting if it has high training and validation error. A model is 

said to be over fitting if it has low training error and high validation error. 

 

 

      
 

 

16.  Train and Validation Accuracy: Both Train and Test accuracy graph are at higher 

values showing that model is good. Also, we can see that model is gradually learning.  
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17.  Evaluate the model on test data and check its loss and accuracy. 

        
18. Predict the class of the image 

 

 
 

19.  Evaluation of model based on various parameters precision, recall and F1 
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20. Print confusion matrix to check the number of True positives, True Negative, False 

positive and False Negative values. 
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21. Print graph for recall, precision and F1-score 

 

 

 
 

 

22. Save the trained mode as .h5 file to use it in flask. 

 

 
 

 

23. Install the Anaconda Navigator on the local system. Once Anaconda is installed open 

the Anaconda Navigator and Lunch Spyder 4.1.5 IDE on it. 
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24. Browse the path of folder where the python file for the flask integration is stored. 

 

 
 

 

25.  Open the app.py file and install the necessary libraries. (Flask and Keras in this case) 

 

 
 

26. App is started using Flask(_name_) and dictionary is created  a dictionary with classes 

Covid :0, Normal :1 and Viral Pneumonia:2 (Ankit, 2021). Then the weight of trained 

model is loaded into model. 

 

  
 

27. Predict function is used to take the images from the html form and them reshape then 

into size which passes into model. i.e. 299x299 and then return the predicted value. 
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28. Define the Routes 

 
 
 

 

29. To implement it without any problem, store the app.py file and model.h5 in the same 

folder. Also create to more folders static and template. Static to store uploaded image 

and Templates to render the HTML file. 

 
 

30. Webpage on local machine This is a webpage is designed to work on local machine 

only but I have also used Ngrok function and designed the same web page in Google 

colab to communicate from outside and access the web page from anywhere. 
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31. Test the Web-app using images in the folder CheckDisease_Images. 
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