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1 Introduction

The research is about Fake news Prediction using Deep learning and Machine learning
on image and text data. In configuration manual detailed steps and details from setting
up the environment to final model evaluation are explained. The aim of this manual is
to explain in detail about the research study that is being conducted. The primary tools
used in this research are Jupyter Notebook, Terminal (Command Prompt), Microsoft
Excel and System storage. At end of the document detailed system requirements and
specifications of the study from importing libraries to final evaluation is understood.

2 Environment

In the Environment section a detailed hardware and software setup required to per-
form the study is explained. Here Jupyter notebook is the main software that is used
throughout the research project implementation. The installation and setup of jupyter
notebook is explained below in an upcoming section named Python and Jupyter notebook
setup.The hardware requirements used for the research are also mentioned below.

2.1 Hardware/System Specification

(a) Hardware
requirements

(b) Detailed HR

Figure 1: Hardware requirements: (a) Overview of system hardware/System Specific-
ation; (b) A detailed data about hardware/System Specification used in the research
project.

1



3 Tools Used and Setup

As this is Data mining research conducted the tools and programming languages used in
this research are Jupyter notebook which comes with anaconda navigator, Python and
Microsoft excel to store text-based data. For image data storage local storage is used. A
detailed explanation about these tools is provided.

3.1 Setting up Jupyter Notebook and Python

The research was conducted using Python Programming Language and Jupyter notebook.
To install Jupyter notebook just navigate to your favorite internet browser and install
anaconda-navigator that opts your system and hardware requirements. Here anaconda-
navigator for mac is installed.

(a) Anaconda Navigator (b) Jupyter Notebook

Figure 2: Tools and Programing Language Used: (a) Jupyter Notebook with preinstalled
Python Tools; (b) A detailed Research Project Structure in Jupyter Notebbok.

As shown in Figure 2(a) Anaconda comes with pre-installed python tools that can
be used for research where you can Jupyter notebook and launch it your local host for
further process. Figure 2(b) is project file’s structure setup implemented using jupyter
notebook.

The python version used in this research is 3.12.2 make sure the latest version is
installed on your machine. Microsoft excel was used to view and store text-based data
and image data was downloaded and stored in local system drive and was used for model
development and evaluation.

4 Implementation

The implementation section includes the detailed steps and screenshots of code from the
importing libraries used,Data preparation,Modeling, and evaluation phase.

4.1 Importing Libraries

The programming language used here is Python. Python has its own libraries that can be
used for data visualization, preprocessing, exploratory data analysis, model development
and evaluation.The important libraries that have been used in the research are shown in
Figure 2.
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Figure 3: Importing the Necessary Python Libraries.

4.2 Data Preparation

Data preparation include multiple steps for both text and image data.

4.2.1 Preparation of Text data

Here the dataset used for text data is taken from kaggle and it has undergone several
data preprocessing steps.The steps involved are:

• Data Cleaning : Removing/Handling null values and eliminating the duplicates
from the data.

• Handling Class imbalance: The class imbalance is handled by using Randomunder-
sampler an sampling technique.

(a) Handling missing values (b) handling Class imbalance

Figure 4: Code snippets: (a) Handling missing values and eliminating duplicates in text
data; (b) Handling class imbalance using sampling technique.
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• Handling StopWords: Performed stopwords(”is”, ”the”,”and”, ”in”)removal using
wordcloud and NLTK a python toolkit.

• Hyper Parameter Tuning:This is performed based on the algorithms used.

(a) Wordcloud

(b) NLTK

Figure 5: Stopwords handling codesnippet: (a) Stopwords handling using wordcloud;
(b)Handling Stopwords using NLTK Python Toolkit
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4.2.2 Preparation of Image data

For image data, all uploaded images are considered only in.jpg format.Image resolu-
tion is maintained accordingly and irrelevant images are removed to reduce the noise
of the data.Data augmentation is performed but it has not shown more efficient res-
ults.Appropriate image dimensions setup is done and image data generator is used to
preprocess the images.

Figure 6: Image Data Preprocessing
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5 Model development

This is the important section that includes the model development phase where both the
machine and deep lerning algorithms was developed for both text and image data and
evaluation was peformed using the evaluation metrics.

5.1 Study 1 : Fake news detection using Machine Learning on
Text data

Train Test Split: The first step is splitting the dataset preprocessed into test and train
sets.Here it is splitted in 70:30 ratio.

Figure 7: Train Test Split

Normalization: Next step normalization is performed using CountVectorizer as
shown in Figure 8.

Figure 8: CountVectorizer

5.1.1 Algorithms Implemented.

The machine Learning algorithms used for implementation are SVM,KNN,Decision Trees,Random
Forest,Naive-Bayes and Gradient Boosting Machines.A few algorithm which had better
performance metrics code snippets have been included.

Here Random Forest code snippet is shown in Figure 9 as it has shown a great per-
formance than all the other machine Learning Algorithms.
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Figure 9: Random Forest Code Implementation

5.2 Study 2 : Fake news detection using Deep Learning on Text
data

Lemmanization: Lemmanization was performed to measure the time of the text data
preprocessing as shown in Figure 10.

Figure 10: Lemmanization

Tokenization and Padding:Tokenization is performed before splitting the model
into test and train set.
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Figure 11: Tokenization and Padding

5.2.1 Algorithms Implemented.

The Deep Learning algorithms used for implementation are Bert,CNN,and Bi-LSTM .A
few algorithm which had better performance metrics code snippets have been included.

Here CNN code snippet is shown in Figure 12 as it has shown a great performance
than all the other Deep Learning Algorithms.

Figure 12: CNN Code Implementation
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5.3 Study 3 : Fake news detection using Machine Learning on
Image data

Data Loading and Splitting: The image data are loaded from local storage and split
based on the test,train and validation.

Figure 13: Loading and Splitting image data

5.3.1 Algorithms Implemented.

Figure 14: Random Forest and Naive Bayes Code Implementation
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The Machine Learning algorithms used for implementation are SVM,KNN,Decision Trees,Random
Forest and Naive-Bayes, .A few algorithm which had better performance metrics code
snippets have been included.

Here Random Forest and Naive Bayes code snippet is shown in Figure 14 as it has
shown a great performance than all the other Deep Learning Algorithms.

5.4 Study 4 : Fake news detection using Deep Learning on
Image data

The data is splitted in test,train and validation sets and the model is evaluated against
the data.

5.4.1 Algorithms Implemented

The Deep Learning algorithms used for implementation are Visual-Bert,CNN,RNN,ANN
and LSTM .A few algorithm which had better performance metrics code snippets have
been included.

Here CNN T code snippet is shown in Figure 12 as it has shown a better performance
than all the other Deep Learning Algorithms.

Figure 15: Implementation of CNN Code

6 Evaluation and results

Evaluation is a critical step in the machine and deep learning pipeline that aids in de-
termining the model’s efficacy and confirming that it is functioning as intended. Carefully
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choosing the pertinent assessment metrics and assessing the performance of the model
are essential to predict the false news.

All the model metrics have been compared and tabulated below as shown in Figure 16
which includes the performance of all the Machine Learning and Deep Learning algorithms
implemented.

Figure 16: Comparison Table of Performance Metrics
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