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Abstract- The rapid expansion of digital media platforms has significantly increased the spread of misinformation, posing serious 

threats to public opinion, political stability, and social harmony. The automated identification of fake news has therefore become 

a critical research challenge in the fields of machine learning and natural language processing. This paper presents an intelligent 

and robust fake news detection framework that leverages advanced textual feature extraction and ensemble learning techniques 

to improve classification performance. The proposed system incorporates comprehensive data preprocessing, including text 

normalization, stop-word removal, tokenization, and vectorization using TF-IDF representations. Multiple supervised machine 

learning algorithms such as Logistic Regression, Support Vector Machine (SVM), Random Forest, and Gradient Boosting are 

trained and evaluated using stratified cross-validation to ensure reliability and generalization. To enhance predictive accuracy 

and reduce model bias, an ensemble-based voting mechanism is employed. Performance evaluation is conducted using metrics 

including accuracy, precision, recall, F1-score, and ROC-AUC to address class imbalance and misclassification risks. 

Experimental results demonstrate that the ensemble framework achieves superior performance compared to individual 

classifiers, providing a scalable and dependable solution for real-time misinformation detection in digital environments. The 

proposed approach contributes toward building trustworthy information ecosystems through automated and explainable fake 

news classification. 
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I. INTRODUCTION 

 
The exponential growth of online news platforms and social 

media networks has fundamentally transformed the way 

information is produced, distributed, and consumed. While 

digital communication technologies have improved 

accessibility and speed of information sharing, they have also 

enabled the rapid dissemination of misleading and fabricated 

content. Fake news, defined as intentionally false or misleading 

information presented as legitimate news, has emerged as a 

major societal challenge affecting political processes, public 

health decisions, financial markets, and social stability. The 

large-scale propagation of misinformation can manipulate 

public perception, influence elections, and create widespread 

confusion, making its detection a matter of significant 

importance.  

 

Unlike traditional misinformation, fake news in digital 

environments spreads at an unprecedented rate due to user-

generated content, algorithm-driven recommendations, and 

viral sharing mechanisms. Manual verification of news articles 

is impractical because of the massive volume of content 

generated daily. Therefore, automated detection systems based 

on computational intelligence have become essential. Detecting 

fake news can be formulated as a binary text classification 

problem, where news articles are categorized as either genuine 

or deceptive. However, this task is inherently complex due to 

linguistic variations, contextual dependencies, sarcasm, and the 

intentional crafting of deceptive narratives to resemble 

authentic journalism. Machine Learning (ML) and Natural 

Language Processing (NLP) techniques provide effective 

solutions for addressing this challenge.  

 

By extracting meaningful linguistic and statistical features from 

textual data, ML algorithms can learn patterns that distinguish 

legitimate news from fabricated content. Traditional classifiers 

such as Logistic Regression and Support Vector Machines have 

demonstrated promising results, while ensemble learning 

techniques further enhance predictive stability and robustness. 



 

 

 

© 2026 IJSRET 
2 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
Moreover, careful preprocessing steps including tokenization, 

normalization, and feature vectorization play a crucial role in 

improving model performance. Despite the progress achieved 

in prior research, several challenges remain, including data 

imbalance, model generalization, interpretability, and 

adaptability to evolving misinformation strategies. To address 

these issues, this study proposes a structured machine learning 

framework that integrates advanced feature engineering with 

ensemble-based classification techniques. The system is 

evaluated using multiple performance metrics, including 

accuracy, precision, recall, F1-score, and ROC-AUC, to ensure 

comprehensive assessment. The primary objective of this work 

is to design a reliable, scalable, and explainable fake news 

detection system capable of assisting digital platforms in 

filtering misleading information. By leveraging optimized 

machine learning models and systematic evaluation strategies, 

the proposed approach aims to contribute toward enhancing 

information credibility and maintaining trust in digital media 

ecosystems. 

 

II. LITERATURE SURVEY 
 

The problem of fake news detection has attracted significant 

attention from researchers across the domains of data mining, 

natural language processing, and artificial intelligence. Early 

approaches primarily relied on manual fact-checking and rule-

based systems, which were limited in scalability and 

adaptability. With the increasing availability of large-scale 

textual datasets, machine learning-based techniques have 

emerged as effective tools for automated misinformation 

detection. Shu et al. provided a comprehensive overview of 

fake news detection by analysing linguistic, user-based, and 

network-based features. Their work highlighted the importance 

of integrating content-based analysis with social context 

information to improve detection accuracy. Similarly, Conroy 

et al. explored stylistic and rhetorical patterns in deceptive 

content, demonstrating that linguistic cues such as exaggerated 

claims, emotional tone, and sensational vocabulary can serve 

as strong indicators of misinformation. Supervised machine 

learning models have been widely adopted for fake news 

classification.  

 

Classical algorithms such as Logistic Regression, Naïve Bayes, 

Support Vector Machines (SVM), and Decision Trees have 

shown promising results when applied to vectorized text 

features like Bag-of-Words and TF-IDF. For instance, Castillo 

et al. examined credibility assessment on social media 

platforms and demonstrated that classification models trained 

on textual and metadata features can effectively distinguish 

credible information from rumours. With advancements in deep 

learning, neural network-based models have gained 

prominence. Recurrent Neural Networks (RNNs), Long Short-

Term Memory (LSTM) networks, and Convolutional Neural 

Networks (CNNs) have been applied to capture contextual 

dependencies within textual sequences. Wang introduced the 

LIAR dataset and evaluated various deep learning 

architectures, highlighting the potential of neural models in 

improving classification accuracy. However, deep learning 

methods often require large computational resources and 

extensive training data. Recent studies emphasize ensemble 

learning approaches to enhance robustness and generalization. 

By combining multiple classifiers through voting or stacking 

mechanisms, ensemble models reduce variance and improve 

predictive stability. Gradient boosting techniques such as 

XGBoost and Random Forest have demonstrated superior 

performance in handling high-dimensional textual features. 

Researchers have also explored hybrid frameworks that 

integrate traditional machine learning algorithms with deep 

learning models to leverage the strengths of both paradigms. 

Another important direction in fake news detection research 

focuses on explainability and interpretability.  

 

As automated systems increasingly influence decision-making 

processes, understanding model predictions becomes crucial. 

Techniques such as feature importance analysis and attention 

mechanisms have been proposed to provide transparency in 

classification outcomes. Despite notable advancements, 

challenges such as evolving misinformation tactics, domain 

adaptation, data imbalance, and multilingual content remain 

open research problems. Existing studies indicate that no single 

algorithm consistently outperforms others across all datasets, 

reinforcing the need for optimized and ensemble-based 

approaches. In summary, prior research establishes that 

machine learning and natural language processing techniques 

are effective for fake news detection, particularly when 

combined with robust feature engineering and evaluation 

strategies. Building upon these findings, the present study 

proposes an ensemble-driven framework with systematic 

preprocessing and comprehensive performance assessment to 

enhance the reliability and scalability of automated 

misinformation detection systems. 

 

III. SYSTEM ANALYSIS 

 
A. Existing System  

Existing fake news detection systems primarily rely on 

traditional machine learning approaches for text classification. 

In earlier research, datasets are processed using conventional 

algorithms such as Naïve Bayes, Logistic Regression, Decision 

Trees, Support Vector Machines (SVM), Random Forest, and 

basic Neural Networks. These models are trained on vectorized 

text representations, typically using Bag-of-Words or TF-IDF 

techniques to transform textual content into numerical features. 

Several studies also explore hybrid classification frameworks 

by combining boosting techniques such as AdaBoost with 

majority voting mechanisms to improve prediction stability. In 

addition, some researchers introduce noise or synthetic 

variations into datasets to evaluate model robustness against 

manipulated or adversarial content. Experiments are commonly 
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conducted on publicly available fake news datasets to measure 

classification accuracy and generalization capability. Although 

these approaches demonstrate promising results in controlled 

environments, many of them focus primarily on improving 

accuracy without addressing broader practical challenges such 

as interpretability, scalability, and adaptability to evolving 

misinformation patterns. 

 

DISADVANTAGES OF THE EXISTING SYSTEM 

 Lack of Interpretability: Complex models, particularly 

deep learning architectures, often function as black-box 

systems. In real-world media monitoring and regulatory 

environments, understanding why a news article is 

classified as fake is essential for transparency and 

accountability. 

 Overfitting and Underfitting Issues: Some machine 

learning models may overfit training data, capturing noise 

instead of meaningful linguistic patterns. Conversely, 

simpler models may underfit and fail to detect subtle 

contextual cues in deceptive content. Proper validation and 

tuning are required to balance bias and variance. 

 High Computational Requirements: Deep neural 

network-based fake news detection systems require 

significant computational power and large training 

datasets. This limits their feasibility in environments with 

constrained hardware resources. 

 Limited Generalization Capability: Many existing 

models perform well on specific datasets but struggle to 

generalize across domains, languages, or evolving 

misinformation strategies. 

 Vulnerability to Adversarial Manipulation: Malicious 

actors continuously adapt writing styles and dissemination 

techniques to bypass automated detection systems. 

Traditional classifiers may fail to recognize newly 

emerging deceptive patterns. 

 Scalability Concerns: With the exponential growth of 

digital content, fake news detection systems must 

efficiently process large volumes of real-time data. Some 

existing frameworks lack the scalability required for 

deployment in large-scale social media platforms. 

 

B. Proposed System 

To address the limitations of existing approaches, the proposed 

fake news detection framework adopts a structured and 

optimized machine learning pipeline. Initially, the textual 

dataset undergoes comprehensive preprocessing, including 

data cleaning, normalization, stop-word removal, tokenization, 

and feature vectorization using TF-IDF representations. The 

processed data is then divided into training and testing subsets 

to ensure unbiased evaluation. To enhance model performance, 

hyperparameter tuning is performed using systematic 

optimization techniques. Multiple supervised learning 

algorithms—including Logistic Regression, Support Vector 

Machines, Random Forest, and Gradient Boosting—are trained 

using stratified cross-validation to ensure reliability and 

robustness.An ensemble-based voting mechanism is introduced 

to combine the strengths of individual classifiers and reduce 

prediction variance. This approach improves stability and 

enhances overall detection accuracy.Performance evaluation is 

conducted using multiple metrics such as Accuracy, Precision, 

Recall, F1-score, and ROC-AUC. These metrics provide a 

comprehensive understanding of model effectiveness, 

particularly in handling class imbalance and minimizing false 

classifications.The proposed system is designed to be scalable, 

interpretable, and adaptable to evolving misinformation trends, 

making it suitable for real-time deployment in digital media 

platforms. 

 

IV. SYSTEM DESIGN 
 

SYSTEM ARCHITECTURE 

 

Below diagram depicts the whole system architecture. 

 
  

Fig 1. Methodology followed for proposed model 

 

V. SYSTEM IMPLEMENTATION 
 

MODULES 

 

1. Data Collection and Preprocessing 

This module focuses on constructing a reliable textual dataset 

for misinformation detection. News articles and social media 

content are collected from publicly available benchmark 

datasets containing both genuine and fabricated news instances. 

Preprocessing plays a critical role in improving model 

effectiveness. The collected text undergoes cleaning procedures 

such as removal of HTML tags, punctuation, special characters, 

and irrelevant symbols. Further steps include tokenization, 

lowercasing, stop-word elimination, stemming or 

lemmatization, and normalization. To transform textual 

information into machine-readable form, vectorization 

techniques such as Term Frequency–Inverse Document 

Frequency (TF-IDF) are applied. This ensures structured 
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feature representation while reducing noise and redundancy in 

the dataset. 

 

2. Feature Selection and Textual Feature Engineering 

Feature engineering enhances the discriminatory power of the 

model by extracting meaningful linguistic patterns. In this 

module, multiple textual representations are explored, 

including: 

 N-grams (unigrams and bigrams) 

 Bag-of-Words representations 

 TF-IDF weighted features 

 Sentiment polarity scores 

 Text length and readability indicators 

Dimensionality reduction techniques may be applied to 

eliminate irrelevant or redundant features, thereby improving 

computational efficiency and model generalization. The 

objective of this module is to identify the most informative 

attributes that distinguish authentic news from misinformation. 

 

3. Training of Machine Learning Models 

In this phase, several supervised machine learning algorithms 

are trained using the engineered feature set. The implemented 

classifiers include: 

 Logistic Regression 

 Support Vector Machine (SVM) 

 Decision Tree 

 Random Forest 

 Gradient Boosting 

Each algorithm is trained using stratified data splitting to 

preserve class distribution. Hyperparameter optimization 

techniques are applied to improve predictive performance. 

Additionally, an ensemble-based voting mechanism is 

introduced to combine predictions from multiple models, 

thereby enhancing stability and reducing variance. 

 

4. Real-Time News Classification Module 

A real-time prediction framework is designed to classify newly 

submitted news articles. Once a user inputs textual content, the 

system automatically performs preprocessing and feature 

transformation before passing the data to the trained model. The 

system then generates a classification label Real or Fake along 

with a confidence score. This module enables rapid and 

scalable misinformation detection in digital environments. 

 

5. Model Evaluation and Continuous Monitoring 

The trained models are evaluated using multiple performance 

metrics to ensure reliability and fairness. The evaluation criteria 

include: 

 Accuracy 

 Precision 

 Recall 

 F1-Score 

 ROC-AUC 

Cross-validation techniques are used to validate consistency 

across different data folds. Continuous monitoring mechanisms 

are proposed to update the system as misinformation patterns 

evolve over time. 

 

VI. RESULTS AND DISCUSSION 
 

To assess the effectiveness of the proposed misinformation 

detection framework, extensive experiments are conducted 

using stratified 5-fold cross-validation combined with 

hyperparameter optimization techniques. Each machine 

learning algorithm is evaluated individually before integrating 

them into an ensemble-based majority voting classifier. The 

results indicate that ensemble learning significantly improves 

classification stability and reduces false predictions compared 

to standalone models.  

 

Gradient Boosting and Support Vector Machine demonstrate 

strong performance in capturing subtle textual cues associated 

with deceptive content. Logistic Regression provides high 

interpretability while maintaining competitive accuracy. 

Comparative analysis reveals improvements in precision and 

recall, particularly in detecting fake news instances, which is 

critical for minimizing misinformation spread. The optimized 

ensemble model achieves superior overall performance based 

on Accuracy, F1-score, and ROC-AUC values. The findings 

demonstrate that combining structured feature engineering with 

optimized machine learning models leads to robust and scalable 

misinformation detection. 

 

VII.CONCLUSION AND FUTURE WORK 
 

This study presents an intelligent and optimized framework for 

detecting misinformation in digital media using machine 

learning and textual feature engineering techniques. The system 

effectively addresses challenges such as noisy text data and 

class imbalance through systematic preprocessing and feature 

optimization. Experimental results confirm that ensemble-

based approaches enhance classification reliability and overall 

predictive performance.  

 

The proposed framework demonstrates strong potential for 

real-world deployment in online news platforms and social 

media monitoring systems. For future work, deep learning 

architectures such as Long Short-Term Memory (LSTM) 

networks and transformer-based language models can be 

integrated to capture contextual semantics more effectively. 

Additionally, multilingual datasets and multimodal content 

(text combined with images or videos) may be incorporated to 

further enhance detection capabilities. Continuous adaptation 

mechanisms can also be implemented to respond dynamically 

to emerging misinformation trends. 
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