


Table of Contents
Introduction	2
Problem Statement	2
Aim	3
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Due to the rapid dissemination of false information through digital media, fake news has grown to be a significant social issue. Misinformation can spread swiftly and affect public opinion, political decision-making, and social behaviour due to the growing usage of social media, online news platforms, and user-generated content. As a result, detecting false news has become a more significant research issue in the fields of artificial intelligence (AI) and natural language processing (NLP). NLP techniques have been very effective at analysing textual data and identifying bogus information. In text classification tasks, such as false news detection, deep learning models like Long Short-Term Memory (LSTM) networks and transformer-based architectures like BERT have demonstrated exceptional performance in capturing semantic and contextual links inside text. [1], [2].
Despite these developments, there are still several issues with the methods used today to identify fake news. The generalisability and robustness of detection algorithms may be adversely affected by the fact that much current research depend on datasets that include political bias, little topic diversity, or artificially manufactured samples [3], [4]. While transformer-based models, like BERT, offer better contextual understanding than traditional models, they may not be able to handle extremely complex or context-dependent disinformation and demand substantial computational resources [5]. Furthermore, current research frequently fails to adequately address ethical issues such algorithmic bias, fairness, and transparency, which raises questions regarding the dependability and responsible application of automated detection systems [6]. These drawbacks show that to increase the efficacy of fake news detection systems, more research comparing models like LSTM and BERT using trustworthy datasets and suitable evaluation metrics is required.
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The dissemination of false information and fake news has greatly grown due to the quick development of digital media and social networking sites. It is challenging to confirm the veracity of news content before it reaches sizable audiences due to the rapid and widespread dissemination of information made possible by online platforms. By influencing public opinion, political decisions, and social behaviour, fake news can have a negative impact on society and the economy. As a result, recognising and halting the spread of false In the fields of artificial intelligence (AI) and natural language processing (NLP), information has become a major area of study.
According to recent research, deep learning and machine learning methods can be useful tools for spotting false information in textual data. By capturing contextual and semantic linkages within news stories, models like Long Short-Term Memory (LSTM) networks and transformer-based architectures like BERT have proven to perform well in text classification tasks [7], [8]. These AI-based techniques are more accurate than conventional rule-based techniques at automatically analysing massive amounts of data and classifying news as authentic or fraudulent.
Nevertheless, there are still several issues with the present algorithms for identifying bogus news. The capacity of models to generalise to real-world news data is hampered by the fact that much current research rely on datasets with political bias, little topic diversity, or artificially manufactured samples [9]. Moreover, deep learning models like BERT may still have trouble identifying subtle or context-dependent false information and frequently demand large computational resources [10]. These drawbacks emphasise the need for additional study to assess and contrast various AI-based methods for enhancing the dependability and efficiency of fake news detection systems.
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to develop, implement, and evaluate a Natural Language Processing (NLP) system that uses deep learning models such as LSTM and BERT to detect bogus news.
objective
The first objective is to objectively assess the corpus of research on AI-based fake news detection, examining its benefits, drawbacks, and gaps. The second objective is to create and use two machine learning models, LSTM and BERT, to classify news articles as real or fake using benchmark datasets. The final objective is to evaluate and compare these models' performances using accuracy, precision, recall, and F1-score to determine which architecture works better. The objective is to analyse the practical limitations, biases, and ethical implications of automated misinformation detection systems.
· To critically examine the body of research on artificial intelligence-based fake news identification. To design and implement multiple machine learning models (e.g., LSTM and BERT) for classifying news articles as real or fake using benchmark datasets.
· • To assess and contrast the implemented models' performance using relevant metrics including F1-score, accuracy, precision, and recall. 
· To analyse the ethical implications, biases, and practical limitations of automated fake news detection systems.

Methodology 
This project's methodology comprises of organised steps to accomplish the research goals. To comprehend existing AI methods for detecting false news utilising models like LSTM and BERT and to pinpoint constraints in dataset bias and model performance, a literature review will first be carried out. Next, publicly accessible benchmark datasets will be used for dataset selection and preprocessing. Following that, LSTM and BERT architectures will be implemented to develop the model. Lastly, models will be assessed and contrasted using common metrics, and a discussion of the detection systems' practical limitations, bias, and fairness will be guided by an ethical analysis.

Project Design
Overview of the Project
The project develops AI using an experimental design. Two deep learning classifiers, one based on Long Short-Term Memory (LSTM) and the other on Bidirectional Encoder Representations from Transformers (BERT), are developed to identify if news content is genuine or counterfeit. This approach allows for a systematic analysis of model performance under the same datasets and assessment methodologies for sequential and transformer-based models. [11], [12].

Python Tools and Techniques
· Python
· TensorFlow / PyTorch
· Hugging Face Transformers
· Scikit‑learn
· Pandas / NumPy
· Jupyter Notebook / VS Code

Because of their adaptability and robust community support, these techniques are frequently utilised in cutting-edge disinformation detection research [13], [16].
Techniques for Gathering Data
The project will make use of secondary dataset 
that are frequently utilised in studies on false news identification and are accessible to the public:[15]
· Fake Newsnet
· The LIAR dataset
· Fake News Dataset on Kaggle

Text cleaning, tokenisation, train-test splitting, and managing class imbalance are all examples of data preprocessing.







Risks 
	Risk / Challenge
	Impact
	Strategy for Mitigation


	Bias in the dataset

	decreases the generalisability and fairness of the model

	Make use of several datasets and clearly assess bias.


	Excessive Fitting

	Inadequate performance with unseen data

	Use cross-validation, dropout, and regularisation.


	High cost of computation (BERT)

	Extended periods of training

	Use cloud GPU resources; optimise batch sizes

	Concerns about ethics

	Danger of unjust or unclear rulings

	Add procedures for transparency and ethical analysis.


	Text that is inconsistent or noisy

	decreases the accuracy of the model

	Use thorough cleaning and preprocessing
[16]




Resources Needed
Resources for Computing:
It takes a lot of processing power to train deep learning models like BERT. In order to speed up model training and experimentation, GPU-enabled settings like Google Colab or university high-performance computing capabilities will be utilised. In order to effectively train transformer models, several recent studies on the identification of bogus news rely on GPU-based systems [17].
Tools for Software:
This study will make use of a number of Python-based machine learning programs, including TensorFlow, PyTorch, Hugging Face Transformers, Scikit-learn, Pandas, and NumPy. Due to the fact that these frameworks include efficient neural network implementations, data processing tools, and model assessment functions, they are frequently utilised in natural language processing and deep learning research [17], [18].

Environment of Development:
Visual Studio Code and Jupyter Notebook, which are often used environments in machine learning research because of their support for interactive development and repeatability, will be utilised for model creation and experimentation.

Datasets
The project will employ publicly available datasets including FakeNewsNet, the LIAR dataset, and the Kaggle false News Dataset that are commonly used in research on the identification of false news. Machine learning models can be trained and assessed on real-world misinformation detection tasks using these datasets, which include tagged news articles and assertions [18].
Timeline 
	Stage

	Activities

	Time Spent

	Achieving milestones


	1. Review of Literature

	Find, read, and evaluate scholarly publications on BERT, NLP, LSTM, and fake news detection.

	Week 1-3
	finished the chapter on the literature review


	Preparing the Dataset

	Obtain datasets, handle imbalance, tokenise, clean text, and divide into training and testing sets.

	Weeks 4–5
	Completely preprocessed dataset


	Model Creation

	Use deep learning frameworks and Python to implement LSTM and BERT models.

	Weeks 6–9
	LSTM and BERT models that are functional


	Training and Assessment of Models

	Create confusion matrices, calculate metrics, train models, and compare results.

	Week 10-12
	finished the evaluation chapter.


	Analysis of Ethics and Bias

	Evaluate dataset bias, fairness, openness, and practical constraints.

	Week 13-15
	Section on ethical analysis


	Writing the Final Report

	Complete the dissertation, incorporate the findings, improve the framework, and get it ready for submission.

	Week 15-18
	Complete submission
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