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ABSTRACT: Phishing attacks have become a major cyber security concern, where attackers trick users
by creating fake websites that closely resemble legitimate ones. This makes it very important to identify and
block such malicious URLs to protect sensitive information like passwords, banking details, and personal
data. In this project, a phishing URL detection system is developed using a combination of machine learning
techniques and rule-based methods. The system examines various features of a URL, such as its length, the
presence of unusual symbols or suspicious keywords, as well as domain-related details like domain age
and WHOIS data. By analyzing these characteristics, the model is trained to accurately classify URLs as
either safe or phishing. Additionally, the system supports real-time detection, allowing users to check the
authenticity of a link before accessing it. The results show that this approach can effectively reduce phishing
risks and improve user safety online, while also being flexible enough to integrate into browsers, email
systems, or organizational security solutions.
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1. INTRODUCTION

As internet usage continues to grow rapidly, the risk of cyber security threats has also increased, with
phishing emerging as one of the most common and dangerous attacks. In phishing, attackers pretend to be
trusted organizations to trick users into sharing sensitive information such as passwords and financial
details, often through fake websites and harmful links. Traditional detection methods, like blacklists and
manual checks, struggle to keep up with newly created phishing sites, making them less effective in today’s
dynamic threat landscape. To address this challenge, there is a strong need for an intelligent and automated
solution. Artificial Intelligence (Al) and Machine Learning (ML) offer advanced capabilities to analyze
URL patterns and detect unusual behaviors, enabling more accurate identification of phishing attempts.
This paper therefore focuses on developing an Al-based system that can efficiently detect fraudulent
websites and enhance user protection against cyber threats.

2. LITERATURE SURVEY

Over the years, many researchers have explored different techniques to detect phishing attacks. Traditional
approaches such as blacklist-based methods are commonly used, where known malicious URLS are stored
and compared against incoming links. However, these methods are not effective in identifying newly
created phishing websites. Heuristic-based techniques attempt to analyze patterns in URLS, such as unusual
structures or suspicious elements, but they often struggle to achieve high accuracy due to the evolving
nature of phishing strategies.

To overcome these limitations, more advanced approaches using Machine Learning have been introduced.
Models like Random Forest and Support Vector Machine (SVM) have demonstrated better performance by
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learning patterns from data and classifying URLs more effectively. Additionally, deep learning methods
further improve detection by capturing complex and hidden relationships within the data. Overall, studies
suggest that combining multiple types of features with machine learning algorithms leads to more accurate
and efficient phishing detection systems.

3. PROPOSED SYSTEM

The proposed system is developed to identify phishing URLS using advanced machine learning techniques,
aiming to improve online security and protect users from malicious websites. It focuses on analyzing URL
characteristics and making accurate predictions about their legitimacy through an intelligent and automated
approach.

The system is composed of several key components that work together efficiently. These include the URL
input module, where users provide the link for analysis, the feature extraction module that processes
important characteristics of the URL, the machine learning model that performs classification, the
prediction module that generates results, and a user-friendly interface that displays the output clearly.

The working process of the system is straightforward and effective. When a user enters a URL, the system
begins by extracting relevant features such as length, symbols, and domain-related details. These features
are then passed to a trained machine learning model, which analyzes the data and determines whether the
URL is legitimate or a phishing attempt. The final result is presented to the user in an easy-to-understand
format.

This approach offers several advantages, including real-time detection of phishing threats, high accuracy in
classification, and the ability to scale according to different use cases. Additionally, the system can be easily
integrated into web browsers or other security platforms, making it a practical and efficient solution for

enhancing cyber security.
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4. METHODOLOGY

1. Data Collection: The process begins with collecting a dataset that includes both phishing and legitimate
URLSs from reliable sources. This helps the system learn the differences between safe and malicious links.

2. Feature Extraction: Important features are extracted from each URL to understand its structure. These
include URL length, presence of “@” symbol, and number of sub domains, domain age, and use of HTTPS.

3. Model Training: Machine learning models such as Decision Tree, Random Forest, and Support Vector
Machine are trained using the extracted features to classify URLS accurately.

4. Model Testing: The trained models are tested with new, unseen data to evaluate how well they perform
in real-world scenarios.

5. Evaluation Metrics: The system’s performance is measured using metrics like accuracy, precision,
recall, and F1-score to assess effectiveness.

6. Real-Time Detection Module: A real-time detection feature is added to allow users to check URLs
instantly before accessing them, improving usability and security.

5. RESULTS AND DISCUSSION

The proposed system was evaluated using multiple machine learning algorithms to compare their
performance in detecting phishing URLs. Among the models tested, Random Forest achieved the highest
accuracy, making it the most reliable for this task. Support Vector Machine (SVM) also performed
effectively, especially in handling classification problems, while the Decision Tree model delivered faster
results but with slightly lower accuracy compared to the others.

Overall, the system demonstrated strong capability in identifying phishing URLs with high efficiency.
During real-time testing, it consistently provided reliable predictions, helping to distinguish between
legitimate and malicious websites. These results indicate that the proposed approach is effective and
suitable for enhancing online security.
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6. CONCLUSION

The proposed phishing URL detection system successfully uses machine learning techniques to identify
malicious websites with good accuracy. By analyzing different URL features, the system can effectively
distinguish between legitimate and phishing links.

The model demonstrates reliable performance and helps in reducing the risk of phishing attacks. Its ability
to provide quick and accurate predictions makes it useful for protecting sensitive user information.

Overall, the system offers a practical and scalable solution for enhancing cyber security. It can be easily
integrated into real-world applications such as web browsers and security tools to improve online safety.

7. FUTURE SCOPE

Future enhancements of this system can focus on improving its accuracy and adaptability by integrating
advanced deep learning models. These models can capture more complex patterns in data, leading to better
detection of sophisticated phishing attacks. Additionally, expanding the system with large-scale and diverse
datasets can further strengthen its performance and make it more robust in real-world scenarios.

Another important direction is the development of a real-time browser extension that allows users to
instantly verify URLs while browsing. Incorporating user behavior analysis can also add an extra layer of
security by identifying unusual activities and potential threats. These improvements will make the system
more efficient, user-friendly, and suitable for practical deployment.
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