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Abstract— The prevalence of cyber-attacks has 

underscored the need for advanced intrusion detection 

systems capable of identifying and mitigating threats in 

real-time. Our project, "Intrusion Attack Identification 

by Identifying Fake Links," addresses this critical 

challenge by focusing on the detection of malicious links 

used in various cyber-attack vectors, including phishing, 

malware distribution, and social engineering. By 

leveraging machine learning algorithms and advanced 

pattern recognition techniques, we developed a robust 

system that analyzes URLs for signs of deception and 

anomalous behavior. Our system integrates seamlessly 

with existing network infrastructure, providing real-time 

alerts and comprehensive reports on identified threats. It 

utilizes a multi-layered approach to scrutinize URLs, 

examining factors such as domain reputation, URL 

structure, and embedded scripts. Additionally, it 

incorporates natural language processing to detect 

phishing attempts that use social engineering tactics to 

deceive users. One of the key features of our system is its 

adaptive learning capability, which allows it to 

continuously improve its detection accuracy by learning 

from new threats and user feedback. This dynamic 

feature guarantees that the system will continue to be 

successful in the face of changing cyberthreats. 

Additionally, our technology is built to reduce false 

positives, which eases the workload for cybersecurity staff 

and frees them up to concentrate on real threats. Our 

experimental results demonstrate a high detection 

accuracy and low false-positive rate, highlighting the 

system's effectiveness in enhancing cybersecurity 

measures. This project contributes to the broader effort of 

securing digital environments by providing a proactive 

approach to detecting and neutralizing fake link-based 

intrusion attempts. By addressing the ever-growing threat 

landscape, our system marks a substantial leap in the field 

of cybersecurity, offering robust protection against a wide 

range of cyber-attacks. 
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I. INTRODUCTION 

In today's digital era, the increasing dependence on 

online services has made cybersecurity a paramount 

concern. Among the various forms of cyber threats, 

intrusion attacks utilizing fake links have become 

particularly pervasive and damaging. These 

fraudulent links, which are frequently included in 

emails, social media posts, or webpages, can trick 

users into disclosing private information, 

downloading malicious software, or authorizing 

unauthorized access to their systems. The 

sophistication and frequency of such attacks 

necessitate the development of advanced detection 

mechanisms. Traditional intrusion detection systems 

(IDS) often struggle to keep pace with the rapidly 

evolving tactics used by cybercriminals. These 

systems can be reactive rather than proactive, relying 

heavily on signature-based detection methods that 

may not recognize new or obfuscated threats. 

Consequently, there is a critical need for innovative 

solutions that can identify and mitigate these threats 

before they cause significant harm. 

Our project, "Intrusion Attack Identification by 

Identifying Fake Links," aims to address this 

challenge by developing a system that can detect 

malicious links in real-time. By employing machine 

learning algorithms and sophisticated pattern 

recognition techniques, our system can analyze URLs 

to identify characteristics commonly associated with 

fake links. This includes examining domain age and 

reputation, URL length and structure, and the 

presence of suspicious keywords or patterns. 

Furthermore, our system incorporates natural 

language processing (NLP) to analyze the context in 

which these links are presented. For example, 

phishing emails often contain language designed to 

create a sense of urgency or mimic legitimate 

communications from trusted entities. By analyzing 

the text surrounding a URL, our system can better 

detect deceptive intentions.  

To enhance its effectiveness, our system utilizes a 

multi-layered approach to threat detection. It not only 

scrutinizes the URL itself but also evaluates the 

behavior of the linked website, such as unexpected 
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redirects, unusual script activity, or attempts to gather 

personal information. This holistic analysis allows 

our system to provide a comprehensive assessment of 

potential threats. One of the standout features of our 

system is its adaptive learning capability. It ensures 

that it continues to be successful against new threats 

by constantly improving its detection models in 

response to comments and fresh data. This flexibility 

is essential in the ever-changing field of 

cybersecurity, since attackers are always coming up 

with new ways to avoid detection. 

Our experimental results demonstrate a high 

detection accuracy and low false-positive rate, 

highlighting the system's reliability. Additionally, the 

system's real-time alerting and reporting features 

enable swift responses to potential threats, thereby 

minimizing the risk of successful attacks. In 

conclusion, our project represents a significant 

advancement in the field of cybersecurity. By 

providing a proactive and sophisticated approach to 

detecting and neutralizing fake link-based intrusion 

attempts, it contributes to the broader effort of 

securing digital environments against an ever-

evolving array of cyber threats. This comprehensive 

introduction sets the stage for understanding the 

scope and impact of our work, emphasizing the 

necessity and effectiveness of our innovative solution 

in combating modern cyber threats.  

II. LITERATURE REVIEW  

Roy et.al [1] The purpose of this article is to provide 

an overview of current developments in the 

methodology for detecting bogus accounts on social 

networking sites. Social networking websites have 

drawn a lot of attention from users worldwide during 

the last 10 years. It briefly addresses the drawbacks 

and restrictions of the current models. 

Shu et.al [2] This survey provides an in-depth 

analysis of social media false news detection, 

including characterizations of fake news based on 

social theories and psychology, evaluation metrics, 

and sample datasets. It also presents available 

algorithms from a data mining approach. Future 

research directions for social media fake news 

detection are also discussed, along with related study 

fields and unsolved issues. 

Elyusufi et.al [3] This paper addresses the 

methodologies for detecting fraudulent social media 

profiles and clarifies the significance of fake 

identities in advanced persistent threats. In order to 

make a useful prediction of fake or real data, the 

research assesses the effects of three supervised 

machine learning algorithms: Random Forest (RF), 

Decision Tree (DT-J48), and Naïve Bayes (NB). 

Prabhu et.al [4] The results of this study will be 

helpful in tracking and monitoring photos uploaded 

on social media to spot bogus and unsuitable 

information as well as protect social media from 

online threats and attacks. 

Mishra et.al [5] This evaluation examines the 

complete justification for the detection of false news. 

The study also focuses a lot of emphasis on 

characteristics, features, taxonomy, categories of 

incorrect information, and ways to spot fake news. 

Kondeti et.al [6] Several machine learning 

algorithms, including Support Vector Machine 

(SVM), Logistic Regression (LR), Random Forest 

(RF), and K-Nearest Neighbors (KNN), are used in 

this research. To increase accuracy, they have 

combined these algorithms with two distinct 

normalization methods, such as Z-Score and Min-

Max. 

Sahoo et.al [7] This article talks about a framework 

based on a Chrome plugin that analyzes many 

features to identify bogus accounts on Twitter. 

Kumar et.al [8] Several cutting-edge techniques, 

including ensemble methods, convolutional neural 

networks (CNNs), long short-term memory 

(LSTMs), and attention processes, are compared in 

this study. 

DIN et.al [9] In this study, they conduct a review of 

methods for Twitter spam detection. A taxonomy of 

Twitter spam detection methods is also provided, 

which groups the methods according to how well 

they can identify the following types of spam: (i) 

phony content; (ii) spam based on URL; (iii) spam in 

trending topics; and (iv) fake users. 

 Sahoo et.al [10]  This research introduces an 

algorithmic method for detecting fake news on 

Facebook within the Chrome browser environment. 

In particular, In order to evaluate account activity 

using deep learning, a variety of Facebook account-

related characteristics are coupled with specific 

news content pieces. 

III. METHODOLOGY  

The Cyber Shield Project, presented in this paper, 

aims to become an efficient link guard, protecting end 

users from a variety of intrusion attacks, such as 

phishing and data breaches. The project employs a 
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multi-layered approach to intrusion detection, 

leveraging four distinct layers to ensure 

comprehensive protection. A single framework 

manages all these layers, exposing API endpoints that 

can be accessed from both a website and a Chrome 

extension. The detection process hinges on scores 

assigned by each filter (layer), which collectively 

determine the threat level of a given URL. 

Each filter operates within its own scoring range, 

with a maximum score that it can assign based on the 

severity of the detected threat. The scores range from 

zero to the filter's maximum, with higher scores 

indicating a higher likelihood of malicious intent. 

The framework evaluates these scores to decide 

whether to halt further processing or proceed to the 

next filter layer. This structured approach ensures a 

thorough and systematic evaluation of potential 

threats. 

The filters within our system are categorized into 

three main types: pre-filters, mid-filters, and post-

filters. 

Pre-Filters: Pre-filters are the first line of defense. 

They focus on collecting heuristic data and known 

information solely from the website URL. These 

filters analyze various attributes of the URL, such as 

its domain age, reputation, and structure. They check 

for common signs of malicious links, such as 

suspicious keywords, URL length, and the presence 

of unusual characters. By leveraging historical data 

and well-known heuristics, pre-filters quickly assess 

whether a URL might be dangerous, providing an 

initial threat score. 

Mid-Filters: Mid-filters delve deeper by examining 

the headers of the websites. They apply a variety of 

filters and heuristics to scrutinize the HTTP headers 

for anomalies or red flags. This includes checking for 

unusual header values, unexpected redirects, and 

other signs that the site may be engaging in deceptive 

behavior. Mid-filters enhance the detection process 

by identifying issues that might not be evident from 

the URL alone. They provide an additional layer of 

scrutiny, contributing to the overall threat score based 

on their findings. 

 

Fig.1 Methodology 

Post-Filters:  Post-filters are the most comprehensive 

and critical layer in our detection process. They 

analyze not only the URL and headers but also the 

content of the webpage. This includes examining the 

text, images, and embedded scripts on the page to 

identify phishing attempts, malware, or other 

malicious activities. Post-filters employ cutting-edge 

methods like machine learning and natural language 

processing (NLP) to identify complex threats 

and subtle cues. They are equipped to take conclusive 

actions based on a holistic analysis of the webpage, 

thereby providing a final and definitive threat score. 

The framework integrates these filters in a seamless 

manner, ensuring that each layer builds on the 

findings of the previous one. The scoring mechanism 

allows for a nuanced assessment, where high-risk 

URLs can be flagged early on, while ambiguous 

cases receive further examination in subsequent 

layers. This layered approach enhances the accuracy 

and reliability of our intrusion detection system, 

minimizing preventing false positives and making 

sure that real threats are quickly 

found and dealt with. 

A. Public Scan 

The Public Scan component of the Cyber Shield 

Project leverages multiple online databases of 

malicious and phishing links to detect and block any 

link already identified as part of a phishing network 

or as generally malicious. For demonstration 

purposes, we are utilizing the VirusTotal API to 
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gather information about links from various security 

vendors. 

VirusTotal Overview: VirusTotal is a prominent 

online service that consolidates data from a multitude 

of antivirus engines, website scanners, and file 

analysis tools to detect a wide range of malicious 

content, including viruses, worms, trojans, and other 

types of malware. It serves as a crucial resource for 

cybersecurity professionals, providing 

comprehensive insights into potential threats. 

How VirusTotal Works: 

Users can upload files or submit URLs to VirusTotal, 

which are then scanned by a variety of security tools. 

The service aggregates the results, offering a detailed 

report on the findings from multiple security vendors. 

This multi-faceted approach ensures that even the 

most sophisticated threats are identified, as different 

tools may excel in detecting different types of 

malicious content. 

Integration with Cyber Shield Project: 

In the context of our project, the VirusTotal API 

plays a vital role in the Public Scan layer by enabling 

the system to query VirusTotal’s extensive database. 

When a URL is submitted to our system, it is first 

checked against the VirusTotal database to determine 

if it has already been flagged as malicious or part of 

a phishing network. This rapid check helps in 

instantly identifying and blocking known threats, 

providing an initial line of defense. 

Benefits of Using VirusTotal: 

1. Comprehensive Threat Detection: By utilizing 

multiple antivirus engines and security tools, 

VirusTotal provides a thorough analysis, 

significantly increasing the likelihood of detecting 

malicious links.   

2. Real-Time Updates: VirusTotal continuously 

updates its database with the latest threat information 

from various security vendors. This ensures that our 

system benefits from up-to-date intelligence, 

enhancing its ability to detect new and emerging 

threats. 

3. Community and Vendor Contributions: 

VirusTotal's data-sharing model allows security 

vendors and researchers to contribute and access 

threat data, fostering a collaborative environment that 

enhances global cybersecurity efforts. 

4. Detailed Reporting: The reports generated by 

VirusTotal include detailed information about the 

nature of the threat, the detection engines that 

identified it, and any related indicators of 

compromise. This information is invaluable for 

further analysis and response planning. 

Implementation in Cyber Shield Project: 

- API Integration: The VirusTotal API is integrated 

into our Public Scan layer, allowing seamless 

communication between our system and the 

VirusTotal database. The API requests and responses 

are handled efficiently to ensure minimal latency in 

threat detection. 

- Scoring Mechanism: The results from VirusTotal 

contribute to the scoring mechanism used by our 

system. URLs flagged by VirusTotal are assigned 

higher threat scores, prompting immediate action 

such as blocking the link or alerting the user. 

- Enhancing Layered Defense: The integration of 

VirusTotal strengthens the overall defense strategy of 

the Cyber Shield Project. By providing an initial filter 

that rapidly identifies known threats, it allows 

subsequent filters to focus on detecting more subtle 

and sophisticated attacks. 

In summary, the Public Scan layer, powered by 

VirusTotal, is a critical component of the Cyber 

Shield Project. It enhances the system's ability to 

detect and block known malicious links, contributing 

significantly to the overall effectiveness of our 

intrusion detection framework. This integration 

exemplifies the project’s commitment to leveraging 

cutting-edge technologies and collaborative 

cybersecurity efforts to protect end users from a wide 

array of cyber threats. 

B. Heuristics 

Heuristics in cybersecurity are crucial for efficiently 

identifying and mitigating threats. In the context of 

the Cyber Shield Project, heuristics comprise two key 

components: URI heuristics and HTTP header 

heuristics. These components work together to 

provide robust, real-time protection against various 

cyber threats, including phishing attacks and 

malicious websites. 

URI Heuristics: 

URI heuristics focus on identifying phishing links by 

comparing them to well-known, legitimate websites. 

Attackers often create URLs that closely resemble 

those of trusted sites to deceive users into believing 

they are on genuine platforms, thereby facilitating 

phishing attacks. By detecting these subtle 

similarities, URI heuristics help prevent such 
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deceptive tactics. This involves analyzing elements 

such as: 

- Domain Names: Comparing the domain names of 

suspect URLs with a database of trusted domains. 

Phishing URLs often use slight variations in spelling, 

additional characters, or different domain extensions 

(e.g., .com vs. .net) to appear legitimate. 

- URL Patterns: Checking for common patterns used 

in phishing URLs, such as excessive use of hyphens, 

numbers, or unusual strings of characters that are not 

typical of legitimate websites. 

- Known Keywords: Identifying keywords 

commonly associated with phishing attempts, such as 

"login," "verify," "secure," etc., which may be used 

in deceptive URLs to mimic legitimate login pages. 

HTTP Header Heuristics: 

HTTP header heuristics are designed to identify 

malicious websites based on their hosting methods 

and characteristics. This approach can also detect and 

block harmful downloads before they reach the user's 

system. HTTP header heuristics analyze various 

attributes, including: 

- Server Information: Examining the server type and 

software used to host the website. Malicious sites 

often use certain types of server configurations that 

can be flagged as suspicious. 

- Redirection Patterns: Identifying unusual 

redirection behavior, such as multiple redirects or 

redirects to unexpected locations, which can indicate 

malicious intent. 

- Content-Type and Encoding: Analyzing the 

content-type and encoding headers to detect 

anomalies that might signify malicious content or 

attempts to disguise the true nature of files being 

served. 

- Security Headers: Determining whether typical 

security headers, such as Content-Security-Policy 

and Strict-Transport-Security, are present or absent. 

Absence of these headers may be a sign of a 

malicious or less secure website. 

Efficient and Real-Time Protection: 

Together, these heuristic methods provide robust 

protection against cyber threats with minimal 

processing power. Unlike full-scale machine learning 

models, which can be time-consuming and resource-

intensive, heuristic analysis offers efficient, real-time 

protection. This efficiency is crucial for modern 

cybersecurity strategies, ensuring that threats are 

recognized and mitigated quickly without 

significantly impacting system performance. 

Implementation in the Cyber Shield Project: 

- Integration into Filters: URI and HTTP header 

heuristics are integrated into the pre-filters and mid-

filters of the Cyber Shield Project. This allows for 

early detection of potential threats based on heuristic 

analysis before further, more resource-intensive 

checks are performed. 

- Scoring Mechanism: The heuristic analysis 

contributes to the overall threat score assigned to 

each URL. High-risk indicators detected by heuristics 

result in higher threat scores, prompting immediate 

action or further investigation by subsequent filters. 

- Real-Time Analysis: The heuristic methods operate 

in real-time, providing instantaneous feedback on 

potential threats. This rapid response is essential for 

preventing phishing attacks and blocking malicious 

websites before they can cause harm. 

Advantages of Heuristic Analysis: 

- Low Resource Consumption: Heuristic analysis 

requires less computational power compared to full-

scale machine learning models, making it suitable for 

real-time applications on a wide range of devices. 

- Immediate Threat Detection: The ability to quickly 

identify and respond to threats ensures that potential 

dangers are mitigated before they can impact the user. 

In summary, the heuristic components of the Cyber 

Shield Project—URI heuristics and HTTP header 

heuristics—play a vital role in its multi-layered 

defense strategy. By providing efficient, real-time 

protection against phishing and malicious websites, 

these heuristics contribute significantly to the 

project's goal of safeguarding end users from a broad 

spectrum of cyber threats. 

C. Full Scan 

If our public scan and heuristics fail to distinguish 

between malicious and non-malicious sites, our 

robust tool, the Full Scan, comes into play. The Full 

Scan utilizes an advanced machine learning model 

designed to provide a more in-depth analysis and 

accurate threat assessment. This model focuses on 

visual similarity and behavioral analysis to detect 

sophisticated phishing and malicious websites that 

may have evaded the initial layers of defense. 

Machine Learning Model for Visual Similarity: 
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The core of the Full Scan is a machine learning model 

that analyzes the visual layout and elements of a 

webpage. Attackers often create phishing sites that 

closely mimic the appearance of legitimate websites 

to deceive users. Our model is trained to recognize 

these visual similarities, focusing on key components 

such as login forms, signup pages, and contact forms. 

By comparing these elements against a database of 

well-known and trusted websites, the model can 

detect even subtle attempts to replicate legitimate 

sites. This includes analyzing: 

- Form Fields: The arrangement, labeling, and types 

of input fields used in login, signup, and contact 

forms. The model checks for common patterns and 

styles used by legitimate websites. 

- Visual Elements: The overall design, color schemes, 

logos, and branding elements. Attackers often copy 

these to make their phishing sites appear genuine. 

- Behavioral Indicators: How the site behaves upon 

interaction, such as the submission process of forms, 

the presence of security indicators (e.g., HTTPS), and 

other interactive elements that might give away a 

phishing attempt. 

Behavioral Analysis: 

In addition to visual similarity, the Full Scan 

incorporates behavioral analysis to detect malicious 

activities that may not be immediately apparent from 

a visual inspection. This includes monitoring the 

following: 

- JavaScript Activity: Analyzing scripts running on 

the webpage for any malicious behaviors, such as 

keylogging, redirecting users to different sites, or 

loading hidden elements that can be harmful. 

- Network Requests: Monitoring the network 

requests made by the page, including where data is 

being sent. Suspicious or unexpected network 

activity can indicate a phishing attempt or data 

exfiltration. 

- User Interaction Patterns: Observing how the page 

responds to user interactions, such as clicking buttons 

or entering data. Malicious sites often behave 

differently compared to legitimate ones in how they 

handle user input. 

Scoring Mechanism: 

The machine learning model assigns scores based on 

the visual and behavioral analysis. These scores 

reflect the likelihood that a webpage is malicious. 

The Full Scan's scoring mechanism is sophisticated, 

taking into account various factors to ensure a high 

level of accuracy. This score is then used to 

determine the necessary action, such as blocking the 

site, alerting the user, or flagging it for further 

investigation. 

Integration and Response: 

- API Integration: Similar to other components of the 

Cyber Shield Project, the Full Scan is integrated into 

the framework through API endpoints. This allows 

seamless interaction with the website and Chrome 

extension, providing real-time analysis and feedback. 

- Comprehensive Threat Detection: By combining 

visual similarity and behavioral analysis, the Full 

Scan offers a robust layer of protection. It is 

particularly effective against advanced phishing 

attempts where attackers have invested significant 

effort into replicating legitimate sites. 

- Adaptive Learning: The machine learning model is 

continuously updated with new data, improving its 

accuracy over time. As new phishing techniques and 

malicious behaviors are identified, the model adapts 

to these changes, ensuring ongoing protection. 

Advantages of Full Scan: 

- High Detection Accuracy: The combination of 

visual and behavioral analysis ensures that even the 

most sophisticated phishing attempts are detected. 

- Comprehensive Coverage: The Full Scan covers 

aspects that other layers might miss, providing an 

additional safety net. 

- User-Friendly Alerts: By integrating with the 

overall system, users receive clear and timely alerts 

about potential threats, enhancing their security 

awareness and response. 

In conclusion, the Full Scan is a critical component 

of the Cyber Shield Project, providing a powerful and 

thorough analysis to detect sophisticated threats. By 

leveraging machine learning to assess visual 

similarity and behavior, the Full Scan ensures that 

even well-disguised phishing sites are identified and 

mitigated, offering robust protection for end users 
 

IV. MACHINE LEARNING MODEL 

The cornerstone of Cyber Shield's real-time 

capabilities is our advanced machine learning model, 

specifically designed to identify visually similar 

websites and detect scams, phishing attempts, and 

malicious text content. To meet these diverse 

requirements, we implemented a hybrid approach 
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combining two cutting-edge technologies: ResNet-18 

and BERT. This powerful integration allows Cyber 

Shield to offer comprehensive protection against a 

wide range of cyber threats. 
 

ResNet-18 for Visual Similarity Detection: 

ResNet-18, a deep neural network developed by 

Microsoft, is renowned for its excellence in image 

classification. Its architecture, based on residual 

learning frameworks, enables it to effectively handle 

complex visual data by making it easier to train deep 

networks. This capability is particularly valuable for 

detecting lookalike websites used in phishing attacks, 

where subtle visual cues are manipulated to deceive 

users. ResNet-18 processes and analyzes these visual 

elements, comparing them to known legitimate 

websites to identify any suspicious similarities. 

- Residual Learning: The network uses shortcut 

connections that skip one or more layers, addressing 

the problem of vanishing gradients and enabling the 

training of very deep networks. 

- Image Classification: ResNet-18 excels at breaking 

down and understanding intricate visual patterns, 

making it highly effective at spotting fake websites 

that mimic legitimate ones. 

BERT for Textual Content Analysis: 

BERT (Bidirectional Encoder Representations from 

Transformers), a cutting-edge paradigm for natural 

language processing (NLP). It is incredibly good at 

analyzing and interpreting text because it is made to 

comprehend the context of a word in search queries. 

This skill is essential for identifying spam, fraudulent 

schemes, and strange language patterns that can point 

to malevolent intent. Because of its bidirectional 

approach, BERT can analyze the context in both left-

to-right and right-to-left directions, giving it a more 

sophisticated comprehension of the text.- Contextual 

Understanding: BERT reads entire sequences of 

words simultaneously, providing a deeper 

understanding of context and meaning. 

- Text Analysis: It is capable of identifying subtle 

textual anomalies and patterns that could signal a 

phishing attempt or scam. 

Integration of ResNet-18 and BERT: 

By integrating ResNet-18 and BERT, we have 

created a hybrid model that leverages the strengths of 

both visual and textual analysis. This dual capability 

ensures comprehensive protection against a wide 

range of cyber threats, enhancing the reliability and 

effectiveness of Cyber Shield. 

- Visual and Textual Hybrid Analysis: The combined 

approach allows the system to analyze both the visual 

layout and the textual content of a website, providing 

a more holistic assessment of potential threats. 

- Enhanced Detection Accuracy: The integration 

improves detection accuracy by cross-verifying 

findings from both models, reducing false positives 

and negatives. 

Operational Workflow: 

1. Initial Assessment: When a URL is submitted to 

Cyber Shield, the initial assessment begins with the 

public scan and heuristics layers. 

2. Hybrid Model Analysis: If these layers do not 

conclusively determine the nature of the site, the 

hybrid model steps in. ResNet-18 analyzes the visual 

elements, while BERT scrutinizes the textual content. 

3. Scoring and Decision Making: Each model 

generates a score based on its analysis. These scores 

are then combined to provide a comprehensive threat 

assessment, determining whether the site is safe, 

suspicious, or malicious. 

4. Response: Depending on the combined score, 

appropriate actions are taken—ranging from 

blocking the site, issuing warnings, or allowing 

access with monitoring. 

Benefits of the Hybrid Model: 

- Comprehensive Coverage: The ability to analyze 

both visual and textual aspects ensures that no single 

type of threat is overlooked. 

- Real-Time Protection: The model provides rapid, 

real-time analysis, essential for timely threat 

detection and response. 

- Adaptability: ResNet-18 and BERT are both 

flexible and can be regularly trained with new data, 

they are both guaranteed to remain successful in the 

face of changing threats. 

 

Fig.2 ResNet-18 Architecture 
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Fig.3 BERT Architecture 

V.  INTERFACE 

In addition to our robust machine learning model, we 

have developed an intuitive interface that allows 

users to query links and view detailed outputs. This 

interface leverages the power of our hybrid model, 

combining ResNet-18 for image classification and 

BERT for text analysis, to provide comprehensive 

insights into each queried link. 

User-Friendly Design: It was created with the user's 

experience in mind, the interface is simple to use and 

navigate for both technical and non-technical people. 

Key elements include: 

Simple Query Submission: Users can effortlessly 

input URLs they want to check for potential threats. 

The submission process is streamlined to ensure 

quick and efficient scanning. 

Real-Time Feedback: The interface provides real-

time feedback on the status of the scan, keeping users 

informed about the progress and results. 

Comprehensive Analysis Outputs: Once a link is 

queried, the interface presents a detailed analysis that 

includes insights from both ResNet-18 and BERT, 

offering a holistic view of the link's safety. The 

outputs are presented in a clear and organized 

manner, making it easy for users to interpret the 

results. Key features include: 

 

Fig. 4 User Interface-1 

 

 
Fig. 5 User Interface-2 

 

Visual Similarity Report: Outputs from ResNet-18 

are displayed, highlighting any visual similarities 

between the queried link and known legitimate 

websites. Users can see side-by-side comparisons and 

visual markers that indicate suspicious elements. 

Textual Content Analysis: Results from BERT's text 

analysis are presented, showing any detected 

anomalies or patterns that suggest malicious intent. 

This includes highlighted text segments and context-

based explanations. 

Threat Scoring: The combined scores from the visual 

and textual analyses are displayed, providing an 

overall threat assessment. This score helps users 

quickly gauge the level of risk associated with the 

link. 

VI. RESULTS AND FINDINGS 

 Cyber Shield effectively utilized VirusTotal’s 

extensive database for its public scan, which 

efficiently eliminated websites already flagged as 

malicious. By doing so, it conserved valuable 

processing power. Furthermore, Cyber Shield’s 

ability to detect similarities with well-known 

websites significantly enhanced its defense against 

blind phishing attacks, safeguarding users from 

inevitable threats. The Header Analysis feature 

played a crucial role by identifying faulty servers and 

malicious downloads even before loading their actual 

content. This proactive approach ensured that users 

were shielded from potential risks. Additionally, 

Cyber Shield leveraged real-time content analysis 

powered by machine learning algorithms. This 

dynamic approach continuously assessed incoming 

data, reducing the risk of intrusion attacks and 

enhancing overall security. 

VII. CONCLUSION 

In conclusion, Cyber Shield represents a pinnacle of 

innovation in the realm of cybersecurity, setting new 

standards for real-time intrusion detection systems. 
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Its cutting-edge technology and sophisticated 

methodologies collectively work to create a robust 

defense mechanism against the ever-present and 

evolving threats of the digital world. By integrating 

advanced machine learning algorithms and pattern 

recognition techniques, Cyber Shield is able to offer 

unparalleled accuracy in identifying and neutralizing 

malicious links. This capability is further enhanced 

through its strategic collaboration with VirusTotal’s 

comprehensive database, which ensures that known 

threats are swiftly and effectively filtered out. This 

not only fortifies the system’s ability to counter 

established threats but also optimizes resource 

utilization by focusing processing power on detecting 

more complex and subtle attacks. 

Cyber Shield’s commitment to preemptive threat 

detection is also evident in its approach to phishing 

attacks. Through its intelligent URL comparison 

process, the system can accurately identify and block 

phishing attempts by cross-referencing URLs with 

those of trusted and reputable websites. This feature 

is crucial in defending against deceptive tactics that 

seek to trick users into divulging sensitive 

information. The system’s header analysis and 

content inspection features add another layer of 

protection by scrutinizing incoming data for potential 

risks before they can manifest into harmful activities. 

This proactive stance ensures that malicious entities 

are thwarted at the earliest stages, thereby 

maintaining the integrity and security of the digital 

environment. 

Furthermore, Cyber Shield’s dynamic real-time 

content analysis, powered by its machine learning 

framework, provides ongoing vigilance against 

emerging threats. By continuously assessing and 

adapting to new data, the system remains ahead of the 

curve in the face of evolving cyber threats, ensuring 

comprehensive protection for users and organizations 

alike. In essence, Cyber Shield stands as a formidable 

guardian in the cybersecurity landscape. Its 

integration of advanced technologies and proactive 

defense mechanisms delivers a comprehensive and 

reliable security solution, affirming its role as an 

essential tool for safeguarding digital assets against a 

broad spectrum of cyber threats. 
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