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[bookmark: _Toc208473]Abstract:
The rapid growth of digital media and social networking platforms has transformed the way people consume and share information. While this transformation has improved access to news and communication, it has also accelerated the spread of misleading and fabricated information. Fake news has become a major challenge because it influences public opinion, damages reputations, and affects decision-making processes in social, political, and economic contexts. Unlike traditional misinformation, modern fake news frequently combines textual and visual content to increase credibility and encourage faster dissemination.
Most existing fake news detection approaches focus primarily on textual analysis using natural language processing and machine learning methods. Although these approaches have demonstrated promising results, they often fail to capture inconsistencies between textual and visual information. The emergence of Multimodal Large Language Models (MLLMs) provides a new opportunity to address this limitation by jointly analyzing multiple data modalities and understanding contextual relationships across content types.
This research proposes a multimodal fake news detection framework based on Multimodal Large Language Models to classify news content using both text and images. The study aims to investigate whether combining these modalities improves detection performance compared with traditional text-only approaches. The proposed framework will evaluate model effectiveness using standard classification measures and will assess the model’s ability to identify different forms of misinformation including manipulated content, misleading information, false context, and fabricated news.
The main objective of this research is not only to improve fake news detection accuracy but also to develop a more practical and reliable approach capable of understanding modern online misinformation environments.
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· AI: Artificial Intelligence.
· LLM: Large Language Model
· MLLM: Multimodal Large Language Model
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[bookmark: _Toc226749355]Chapter 1: Introduction 
[bookmark: _Toc226749356]1.1 Overview
News media plays a critical role in shaping public opinion and disseminating global information across various domains, including politics, economics, sports, and environmental sectors. Engaging with daily news allows individuals to stay informed about global events and societal developments. However, the integrity of this information flow is increasingly threatened by fabrication and falsification. The proliferation of fake news poses severe consequences, ranging from eroding public trust to inflicting significant reputational damage on individuals, organizations, and sovereign states. References??

News is one of the most important things that people around the world follow daily. They read the news to know what happens around them in different sectors such as politics, sports, economics, environment, as well as knowing what happens in social life daily. However, this news may contain many problems due to falsification. One of the problems that this news can cause is damage to the reputation of individuals, entities, and countries.  References??

Fake news is news stories made entirely of lies and not based on any real source. Due to the massive spread of newspapers and social media sites filled with news and misinformation, they do not only include textual news but also images and videos. Those who spread misinformation often use fake news to attract viewers and readers by finding a controversial topic or public opinion issue, which makes its spread very rapid, especially if it contains visual or audio content on social media platforms. Therefore, it has become very important to find a way to detect misleading news to protect people's rights, and this is the focus of our research. References??

Moreover, many people unknowingly read fake news, often during their free time. These sites often do not deal only with text content but also with visual content such as images and short videos, and users, in turn, do not verify the accuracy of the presented content. Perhaps one of the most prominent reasons for the spread of fake news is its frequent transmission among people whose beliefs align with it. In this study, we will create a tool that verifies fake news and real news and then informs the user of the result directly.  References??

Mostly machine learning techniques are often used to determine whether news is fake or real. This technique relies on the headline of the news article; if it contains numbers or symbols that raise suspicion, then detect this is fake news. However, this method has become outdated and has been discovered by fraudsters. Therefore, the headline is written correctly, but the content of the news article is misleading. References??

In addition, it has become critical to find a tool for detecting text and visual content within news articles to prevent fake news from appearing to users. We will use large language models to process text and images and then categorize the news according to the results produced by the model.  References??


[bookmark: _Toc226749357]1.2 Problem Definition
Current solutions rely entirely on text-based fake news detection; no current solutions, with the development of large language model (LLM), combine the detection of fake news through text and images. This research will detect fake news by multimodal approach for some reasons.

The first reason is the effectiveness of multimodal in dealing with text and visual content. Current models that use deep learning or traditional natural language processing to detect texts lack sufficient accuracy to detect fake news.

The second reason is that fake news creators rely on creating texts and visual content that attract viewers and are difficult to detect using traditional methods. This content is usually used to gain more views or to obtain paid media material. Therefore, fraudsters try to create methods that are difficult to detect, which allows them to earn a lot of money.

Dealing with only one type of input is one of the common problems in models designed to solve the fake news problem. As a result, more than one data format, such as images for misleading news, must be included to make the models effective in solving misinformation problems. The more a model can detect fake news through multiple formats such as text and images, the robust it is.

As a result of this problem, the solution proposed by this thesis lies in fine-tuning existing multimodal large language models (MLLM) to find a solution to fake news. However, existing solutions only deal with news containing textual content, and the solution proposed in this paper will solve the problem of fake news that contains both textual and visual content.

Therefore, the first question in this thesis is

What is the best solution for detecting fake news using large language models, enabling the detection of fake news containing both text and images.

[bookmark: _Toc226749358]1.3 Thesis Objectives
The main goal of this research is: 

· Designing and developing effective solutions for detecting fake news using multimodal large language models (MLLM).
· Making the most of modern technologies to address the problems related to detecting fake news.
· Understanding the effectiveness of these models in distinguishing between fake news and real news.
· Examine the strength of the model by predicting and classifying news into true, misleading content, manipulated content, false connection, imposter content, and satire.
· Using large language models as a judge to determine whether the model detects fake news or not.
· Designing a tool to reduce fake content on the internet that can handle news containing text and images.



[bookmark: _Toc226749359]1.4 Thesis Contribution
This research contributes to solving the problems of fake content on the internet by:
· Finding a solution based on multimodal large language models to verify fake news and prevent its widespread dissemination.
· Evaluating the accuracy of the model, especially when more than one data format is entered. For example, if fake news consisting of texts and images is entered, the model we develop detects it with high accuracy or not.
· Determining the accuracy of the model by testing it in real time helps to improve the results provided if there are any issues.
· Apply multimodal large language models (MLLM) to determine whether the existing content is real or created by scammers.
· Finding an integrated model that helps reduce fake content by understanding how scammers try to spread misleading content online and then blocking it using artificial intelligence instead of manual blocking.

[bookmark: _Toc226749360]1.5 Thesis Organization
The rest of this thesis is organized as follows.
Chapter 2 discusses the theoretical background and relevant research areas.
Chapter 3 presents the proposed methodology.
Chapter 4 analyzes the experimental results.
Chapter 5 concludes the study and suggests directions for future work.

2. Background and Related Work

The _______________________

2.2 Background

Fake news refers to intentionally misleading or fabricated information presented in a format that resembles legitimate news reporting. The growth of social media platforms has significantly accelerated the creation and distribution of misinformation due to fast information sharing and limited content verification mechanisms.
Early fake news detection approaches depended mainly on natural language processing and machine learning techniques. These methods focused on extracting textual characteristics such as word frequencies, writing style, sentiment, and semantic relationships to determine whether news articles were trustworthy.
As multimedia content became increasingly dominant, researchers recognized that textual information alone could not fully represent misinformation patterns. Images are frequently manipulated or intentionally paired with misleading captions to influence user perception.
Deep learning introduced more advanced mechanisms capable of learning hidden patterns directly from raw data. Convolutional neural networks became popular for image analysis, while transformer-based language models improved contextual understanding of text. Techniques and explanation??
More recently, Large Language Models (LLMs) and Multimodal Large Language Models (MLLMs) have expanded the capability of AI systems by allowing simultaneous understanding of text and visual content. These models provide opportunities to improve fake news detection by analyzing consistency between modalities and generating more informed predictions. Techniques and explanation??

References???

2.3 Related Work:

Study 1 – Wang (2017)
Wang introduced one of the most widely used benchmark datasets for fake news detection and applied machine learning methods to classify truthful and misleading statements. The study demonstrated that linguistic information alone can provide useful indicators for misinformation detection. However, the approach relied exclusively on textual content and did not consider visual information. Dataset, Techniques, and accuracy????

Study 2 – Shu et al. (2019)
Shu and colleagues proposed a comprehensive fake news detection framework that combined news content analysis with social context information. Their work showed that user interactions and propagation behavior can improve classification performance. Nevertheless, multimodal information remained underexplored. Dataset, Techniques, and accuracy????


Study 3 – Singhal et al. (2020)
This study introduced multimodal fake news detection by integrating image and text representations through deep neural networks. Experimental results demonstrated improvements compared with text-only systems. However, model complexity and limited interpretability remained important challenges. Dataset, Techniques, and accuracy????


Study 4 – Khattar et al. (2019)
Khattar proposed a multimodal variational autoencoder architecture to identify inconsistencies between news images and textual descriptions. Their findings confirmed that combining visual and textual information improves fake news detection performance. A limitation of the work was reduced generalization to unseen data distributions. Dataset, Techniques, and accuracy????
 
Related work 2025,2026???

Study 5 – OpenAI GPT-4 Multimodal and Recent MLLM Research
Recent progress in multimodal large language models demonstrates stronger contextual understanding across multiple data formats. These systems can process textual descriptions together with visual evidence and provide more comprehensive reasoning capabilities. Despite these improvements, challenges remain regarding computational cost, transparency, and real-world deployment. 
Authors, Dataset, Techniques, and accuracy????




2.4 Related Work Summary
The reviewed studies demonstrate that fake news detection has evolved from traditional text-based machine learning approaches toward multimodal and transformer-based architectures. Earlier methods achieved reasonable performance but struggled to detect misinformation that combines multiple forms of content.
Recent multimodal approaches show promising improvements because they analyze interactions between text and images simultaneously. However, many existing solutions focus mainly on classification performance and provide limited investigation into model robustness and practical usability.
Based on these observations, this research proposes a multimodal large language model framework designed to improve fake news detection by combining textual and visual analysis into one integrated system.

Table????
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