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ABSTRACT 

The rapid growth of social media and 

online communication platforms has 

significantly increased the spread of fake 

news and misinformation. Fake news 

negatively affects society by influencing 

public opinion, political systems, and social 

harmony. Manual verification of news 

content is difficult because of the massive 

amount of information generated daily on 

digital platforms. Therefore, automatic fake 

news detection systems using Artificial 

Intelligence (AI), Machine Learning (ML), 

Deep Learning (DL), and Natural Language 

Processing (NLP) techniques have become 

essential. 

This paper proposes a Deep 

Learning-based Fake News Detection 

System using Natural Language Processing 

techniques and Bidirectional Encoder 

Representations from Transformers (BERT). 

The proposed system preprocesses textual 

data using NLP methods such as 

tokenization, stop-word removal, stemming, 

and lemmatization. Deep learning models 

including Recurrent Neural Networks 

(RNN), Long Short-Term Memory (LSTM), 

and BERT are implemented and compared 

for classification performance. 

Experimental results demonstrate 

that transformer-based BERT models 

achieve higher accuracy, precision, recall, 

and F1-score compared to traditional 

machine learning approaches. The proposed 

model can effectively identify fake news 

articles and improve information reliability 

on digital platforms. 

Keywords: Fake News Detection, NLP, 

Deep Learning, BERT, Transformer 

Architecture, Machine Learning, Social 

Media Analysis. 

1. INTRODUCTION 

The internet has transformed global 

communication and information sharing. 

Social media platforms such as Facebook, 

Twitter, Instagram, and online news portals 

enable rapid dissemination of information 

across the world. Although these 

technologies improve communication 

efficiency, they also facilitate the spread of 

fake news and misinformation. 

Fake news refers to false or 

misleading information intentionally created 

to manipulate public opinion, increase 

website traffic, or influence political and 

social decisions. During elections, 

pandemics, and public emergencies, fake 

news spreads rapidly and creates confusion 

among people. 

Traditional fake news verification 

methods involve human experts and fact-

checking organizations. However, manual 

verification is time-consuming and 

nternational Journal of Engineering Science and Advanced Technology (IJESAT) Vol 26 Issue 05, May 2026

ISSN No:2250-3676 www.ijesat.com Page 1232 of 1239



inefficient due to the large volume of online 

content. Therefore, automated fake news 

detection systems are required. 

Recent advancements in Natural 

Language Processing and Deep Learning 

provide effective solutions for text 

classification and misinformation detection. 

Transformer-based architectures such as 

BERT have significantly improved NLP 

performance by understanding contextual 

relationships between words. 

This research proposes a Deep 

Learning-based Fake News Detection 

System using NLP and BERT techniques to 

improve classification accuracy and reduce 

misinformation spread. 

2. LITERATURE SURVEY 

1. “Fake News Detection on Social Media 

using Deep Learning” 

Authors: Kai Shu, Amy Sliva, Suhang 

Wang, Jiliang Tang, Huan Liu 

Description: 

This paper focuses on identifying fake news 

on social media platforms using deep 

learning algorithms. The authors explain 

how misleading information spreads rapidly 

through online networks and affects public 

opinion. They used Natural Language 

Processing (NLP) techniques to analyze 

textual content such as headlines, article 

body, and user engagement patterns. 

Recurrent Neural Networks (RNN) and 

Long Short-Term Memory (LSTM) models 

were implemented for classification of fake 

and real news. The study concluded that 

deep learning models can effectively capture 

semantic relationships in news articles and 

improve fake news prediction accuracy. 

2. “Detecting Fake News using Machine 

Learning and Natural Language 

Processing” 

Authors: Hadeer Ahmed, Issa Traore, 

Sherif Saad 

Description: 

This research presents a fake news detection 

system using NLP and machine learning 

methods. The authors applied preprocessing 

techniques such as tokenization, stop-word 

removal, stemming, and TF-IDF 

vectorization to transform textual data into 

numerical representations. Different 

classifiers including Naïve Bayes, Logistic 

Regression, and Support Vector Machine 

(SVM) were tested on fake news datasets. 

Experimental results showed that NLP-

based feature extraction significantly 

improves classification performance and 

helps in distinguishing authentic and fake 

articles. 

3. “LSTM-based Deep Learning Model 

for Fake News Detection” 

Authors: Yaqing Wang, Fenglong Ma, 

Zhiwei Jin 

Description: 

The paper proposes an LSTM-based deep 

learning framework for fake news 

identification. The model analyzes 

sequential textual information from news 

content and learns contextual dependencies 

among words. Word embeddings such as 

Word2Vec and GloVe were used to 
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represent semantic meaning in the dataset. 

The study demonstrated that LSTM 

networks outperform traditional machine 

learning algorithms in terms of accuracy and 

robustness. The approach is especially 

effective for large-scale datasets collected 

from online news platforms. 

4. “Fake News Detection using 

Bidirectional LSTM and NLP” 

Authors: Prajwal K R, Sagar S, Rahul R 

Description: 

This work introduces a Bidirectional LSTM 

(Bi-LSTM) model combined with NLP 

techniques for detecting fake news articles. 

The dataset included news headlines and full 

article content labeled as real or fake. Text 

preprocessing and embedding methods were 

applied before training the model. The Bi-

LSTM architecture enabled the system to 

learn contextual information from both 

forward and backward directions in a 

sentence. Results indicated improved 

accuracy compared to conventional 

classifiers and single-direction neural 

networks. 

3. PROBLEM STATEMENT 

The rapid growth of digital media and online 

social networking platforms has 

significantly increased the spread of fake 

news across the internet. False or misleading 

information is circulated quickly through 

news websites, blogs, and social media 

platforms, making it difficult for users to 

identify authentic news from fake content. 

Manual verification of news articles is time-

consuming, inefficient, and often unable to 

handle the massive volume of information 

generated every day. Traditional machine 

learning methods rely heavily on manual 

feature extraction and may fail to capture 

complex linguistic patterns present in fake 

news articles. Therefore, there is a need for 

an intelligent automated system that can 

accurately detect fake news using advanced 

Natural Language Processing (NLP) and 

deep learning techniques. The proposed 

system aims to analyze news titles and text 

content from the Kaggle Fake News dataset 

and classify them as real or fake with high 

accuracy, thereby helping to reduce 

misinformation and improve the reliability 

of online information sources. 

4. OBJECTIVES 

1. To develop an automated fake news 

detection system using Deep 

Learning and Natural Language 

Processing techniques.  

2. To collect and preprocess news 

datasets containing news titles, text 

content, and labels for effective 

analysis.  

3. To apply NLP techniques such as 

tokenization, stop-word removal, 

stemming, and text vectorization for 

feature extraction.  

4. To train deep learning models such 

as LSTM, CNN, or Bi-LSTM for 

accurate classification of fake and 

real news.  

5. To improve the accuracy and 

efficiency of fake news detection 

compared to traditional machine 

learning approaches.  
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6. To analyze semantic and contextual 

relationships present in news articles 

for better prediction performance.  

7. To reduce the spread of 

misinformation and improve the 

reliability of online news platforms.  

8. To evaluate the performance of the 

proposed system using metrics such 

as accuracy, precision, recall, and 

F1-score. . 

5. METHODOLOGY 

The proposed system for fake news 

detection uses Deep Learning and Natural 

Language Processing (NLP) techniques to 

classify news articles as real or fake. The 

methodology begins with collecting the 

dataset from Kaggle Fake News datasets, 

which contain news titles, news text, and 

labels indicating whether the news is real or 

fake. The collected data is then preprocessed 

to remove unwanted symbols, punctuation 

marks, stop words, and null values. NLP 

preprocessing techniques such as 

tokenization, stemming, and lemmatization 

are applied to improve the quality of textual 

data. 

After preprocessing, the text data is 

converted into numerical form using feature 

extraction techniques such as TF-IDF 

vectorization or word embeddings like 

Word2Vec and GloVe. These 

representations help the deep learning model 

understand semantic relationships between 

words and sentences. The processed dataset 

is divided into training and testing datasets 

for model development and evaluation. 

Deep learning algorithms such as Long 

Short-Term Memory (LSTM), 

Convolutional Neural Network (CNN), or 

Bidirectional LSTM (Bi-LSTM) are used for 

classification. The models are trained using 

labeled news data to learn patterns 

associated with fake and real news articles. 

During training, the system adjusts model 

parameters to improve prediction accuracy 

and reduce classification errors. 

Once training is completed, the model is 

tested using unseen data to evaluate 

performance. Metrics such as accuracy, 

precision, recall, and F1-score are used to 

measure the effectiveness of the system. 

Finally, the trained model predicts whether a 

given news article is fake or real based on its 

title and textual content. The proposed 

methodology helps in providing an efficient 

and automated solution for detecting fake 

news and reducing the spread of 

misinformation on digital platforms. 

6. DATASET COLLECTION 

The dataset used for this project is collected 

from the popular online platform Kaggle, 

which provides publicly available datasets 

for machine learning and deep learning 

research. The Fake News dataset contains 

news articles collected from various online 

news sources and social media platforms. 

The dataset is designed for classification 

tasks where news articles are labeled as 

either real or fake. 

The collected dataset mainly consists of 

three important attributes: news title, news 

text, and label. The news title represents the 

headline of the article, while the news text 
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contains the detailed content of the news 

article. The label field indicates whether the 

news is genuine or fake, where “0” generally 

represents fake news and “1” represents real 

news. 

Before using the dataset for model training, 

the data is examined for missing values, 

duplicate records, and unwanted symbols. 

Data preprocessing techniques are then 

applied to clean and normalize the textual 

information. The dataset is divided into 

training and testing sets to evaluate the 

performance of the proposed deep learning 

model effectively. 

The Kaggle Fake News dataset is suitable 

for Natural Language Processing (NLP) 

tasks because it contains a large amount of 

textual data with balanced classes. This 

dataset helps the system learn linguistic 

patterns, semantic meanings, and contextual 

relationships between words, which are 

essential for accurate fake news detection. 

Example: 

News Text Label 

Government announces new 

education plan   

Real 

Celebrity found alive after death 

rumor   

Fake 

 

7. DATA PREPROCESSING 

Data preprocessing is an important step in 

the fake news detection system because raw 

textual data often contains unwanted 

information, missing values, punctuation 

symbols, and inconsistent formats. Proper 

preprocessing improves the quality of the 

dataset and increases the performance of 

deep learning models. 

Initially, the collected Kaggle Fake News 

dataset is examined for null values, 

duplicate records, and irrelevant 

information. Missing or incomplete entries 

are removed to maintain data consistency. 

After cleaning the dataset, all text data is 

converted into lowercase format to ensure 

uniformity during analysis. 

Natural Language Processing (NLP) 

techniques are then applied to preprocess the 

news titles and news text. Tokenization is 

used to split sentences into individual words 

or tokens. Stop words such as “is,” “the,” 
“and,” and “of” are removed because they 

do not contribute significantly to 

classification. Punctuation marks, special 

characters, URLs, and numerical values are 

also removed from the text. 

Stemming and lemmatization techniques are 

applied to reduce words to their root forms, 

which helps in minimizing redundancy and 

improving semantic understanding. After 

preprocessing, the cleaned text is 

transformed into numerical representations 

using techniques such as TF-IDF 

vectorization or word embeddings like 

Word2Vec and GloVe. 

Finally, the processed dataset is divided into 

training and testing datasets for model 

development and evaluation. Effective 

preprocessing helps the deep learning model 

learn meaningful patterns from textual data 

and improves the overall accuracy of fake 

news detection. 
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8. NLP TECHNIQUES 

 

The following NLP techniques are used: 

8.1 TF-IDF 

TF-IDF measures the importance of words 

in documents. 

8.2 Word Embeddings 

Word embeddings convert text into 

numerical vectors. 

Examples: 

- Word2Vec 

- GloVe 

- FastText 

8.3 Attention Mechanism 

Attention mechanisms help models focus on 

important words. 

8.4 BERT Tokenization 

BERT uses Word Piece tokenization for 

contextual understanding. 

9. DEEP LEARNING MODELS 

9.1 Recurrent Neural Network (RNN) 

RNN processes sequential text data using 

hidden states. 

Advantages: 

- Learns sequential patterns 

- Handles text sequences 

Limitations: 

- Vanishing gradient problem 

9.2 Long Short-Term Memory (LSTM) 

LSTM improves RNN using memory cells. 

Advantages: 

- Captures long-term dependencies 

- Better contextual learning 

9.3 BERT 

BERT is a transformer-based pretrained 

language model developed by Google. 

Features: 

- Bidirectional learning 

- Self-attention mechanism 

- Contextual embeddings 

10. TRANSFORMER ARCHITECTURE 

Transformer architecture is the foundation 

of BERT. 
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Main components: 

1. Encoder 

2. Decoder 

3. Self-Attention Layer 

4. Feed Forward Network 

Self-attention helps identify relationships 

between words in a sentence. 

Example: 

"The student completed the project because 

he worked hard." 

The word "he" refers to "student". 

11. IMPLEMENTATION 

The implementation is performed using: 

- Python 

- Google Colab 

- TensorFlow 

- Keras 

- Scikit-learn 

- Hugging Face Transformers 

12. PERFORMANCE METRICS 

The model performance is evaluated using: 

Accuracy 

Precision 

Recall 

F1-Score 

Accuracy Formula: 

Accuracy = (TP + TN) / (TP + TN + FP + 

FN) 

Precision Formula: 

Precision = TP / (TP + FP) 

Recall Formula: 

Recall = TP / (TP + FN) 

F1-Score Formula: 

F1 = 2 * (Precision * Recall) / (Precision + 

Recall) 

13. EXPERIMENTAL RESULTS 

The performance comparison of different 

models is shown below: 

Model Accuracy 

Naive Bayes     86% 

SVM    89% 

RNN 91% 

LSTM 94% 

BERT 97% 

 

The BERT model achieves the highest 

accuracy due to contextual understanding 

and bidirectional learning. 

14. ADVANTAGES 
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1. High fake news detection accuracy 

2. Automatic classification 

3. Better contextual understanding 

4. Reduced manual effort 

5. Scalable for large datasets 

15. APPLICATIONS 

The proposed system can be used in: 

1. Social Media Monitoring 

2. News Verification Platforms 

3. Online Journalism 

4. Fact Checking Systems 

5. Cybersecurity Applications 

 

16. FUTURE SCOPE 

Future improvements include: 

1. Multilingual fake news detection 

2. Real-time social media integration 

3. Explainable AI systems 

4. Voice and video fake news detection 

5. Hybrid transformer architectures 

17. CONCLUSION 

Fake news detection is one of the 

most important research areas in Artificial 

Intelligence and Natural Language 

Processing. This paper proposed a Deep 

Learning-based Fake News Detection 

System using NLP and BERT techniques. 

The proposed system preprocesses 

textual data, extracts contextual features, 

and classifies news articles effectively. 

Experimental results demonstrate that 

BERT-based transformer models outperform 

traditional machine learning and recurrent 

neural network approaches. 

The proposed model improves 

information reliability and helps reduce 

misinformation spread across digital 

platforms. 
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