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ABSTRACT

Wi-Fi networks are essential for modern connectivity but are frequently targeted due to their
vulnerabilities. The "Wi-Fi Security Analysis Tool," developed with Python and Streamlit, offers a
comprehensive solution to assess and enhance network security. This tool addresses key challenges,
including weak encryption protocols, unauthorized access, data interception, and network
misconfigurations [2]. By performing vulnerability scans, monitoring devices in real time, and
providing actionable security recommendations, it enables users to identify and mitigate risks
effectively. Its interactive dashboard offers an intuitive interface for visualizing network health and
applying best practices. Key features include detecting outdated encryption protocols, analyzing
connected devices, assessing signal strength, and offering tutorials for strengthening network
security. The tool is applicable to home networks, small businesses, IT teams, and educational
purposes, making Wi-Fi security accessible to both technical and non-technical users. Future
enhancements, such as Al-based intrusion detection and loT security analysis, will further empower
users to safeguard their networks [12]. With its focus on usability and education, this tool bridges the
gap between advanced security measures and user understanding, providing a robust platform to
protect wireless networks confidently.
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1. Introduction

Wi-Fi networks are a cornerstone of modern connectivity, enabling seamless communication and
access to the internet. They have become indispensable in homes, businesses, and public spaces,
supporting a wide range of devices and applications. However, the increasing reliance on wireless
networks has also made them prime targets for cyber attacks, emphasizing the need for robust Wi-Fi
security measures [3]. The vulnerabilities inherent in Wi-Fi networks, such as weak encryption
protocols, mis configured access points, and unauthorized access, pose significant risks to users.
Cybercriminals exploit these weaknesses to intercept sensitive data, infiltrate networks, and disrupt
services. Addressing these challenges requires tools and techniques that can proactively identify and
mitigate risks [13]. This project introduces the Wi-Fi Security Analysis Tool, a comprehensive
solution designed to enhance the security of wireless networks. Developed using Python for backend
analysis and Streamlit for an intuitive user interface, the tool empower users to assess vulnerabilities,
monitor network activity, and implement best practices [12]. It bridges the gap between technical
complexity and user accessibility, making advanced security features available to all.
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The tool performs various functions, including scanning networks for outdated encryption protocols,
identifying unsecured access points, and analyzing connected devices [10]. It provides real-time
monitoring and flags unauthorized or suspicious activities, ensuring users are informed about their
network’s status. Additionally, it offers actionable recommendations to strengthen security, such as
enabling WPA3 encryption or implementing MAC address filtering. The importance of educating
users about Wi-Fi security cannot be overstated. Many individuals and organizations are unaware of
the risks associated with their networks or how to address them effectively. The Wi-Fi Security
Analysis Tool addresses this gap by integrating educational insights and tutorials into its interface,
helping users understand and implement security measures confidently. This documentation provides
a detailed overview of the tool's development, features, and applications. It explores the challenges
faced by Wi-Fi networks, the proposed solutions, and the technical aspects of the tool's design and
implementation [14]. Each chapter builds on the foundation of securing wireless networks in a user-
friendly and efficient manner. The tool's applications extend across various domains, including home
networks, small businesses, and educational institutions. It offers a cost-effective solution for securing
networks, protecting sensitive data, and complying with security regulations. Its versatility and
adaptability make it a valuable resource for users with varying levels of technical expertise [9]. By
addressing the evolving threats to Wi-Fi networks and incorporating future enhancements like Al-
based intrusion detection and loT security, the Wi-Fi Security Analysis Tool represents a significant
step forward in wireless security [8]. This project demonstrates the potential of integrating technology
and user education to create safer digital environments.

2. LITERATURESURVEY

1. Vulnerability Scanning, Authors: Anderson, J. (2020)

Content: This study explores various methods of scanning Wi-Fi networks to detect vulnerabilities. It
emphasizes the importance of using up-to-date encryption standards like WPA3 and identifies
common issues such as weak passwords and open access points. The paper provides comprehensive
techniques for identifying security gaps, including the use of automated tools for vulnerability
scanning. Anderson highlights the necessity of regular scans to ensure that new devices and
configurations do not introduce vulnerabilities.

2. Device Monitoring, Authors: Kim, H., Lee, S., & Patel, A. (2018)

Content: The authors discuss the significance of real-time device monitoring in maintaining Wi-Fi
security. The study outlines methods for tracking connected devices, monitoring their activity, and
flagging unauthorized or unknown devices. Techniques such as network segmentation and access
control lists (ACLs) are recommended to enhance device monitoring. The research also covers the
implementation of alerts and notifications to inform users of suspicious activity, ensuring prompt
responses to potential threats.

3. Signal Strength and Coverage Analysis, Authors: Chen, M., Zhao, Y., & Brown, T. (2020)
Content: This research examines the role of signal strength and coverage analysis in Wi-Fi security.
By measuring signal strength across different areas, the study identifies weak spots that could be
exploited by attackers. Chen, Zhao, and Brown discuss tools and methodologies for conducting
comprehensive coverage analysis, including the use of heat maps to visualize signal distribution. The
paper also suggests strategies for optimizing coverage and mitigating weak spots, such as adjusting
access point placement and using signal boosters.

4. Security Recommendations, Authors: Lee, K., & Patel, R. (2021)

Content: This paper provides detailed security recommendations for enhancing Wi-Fi security.
Recommendations include enabling strong passwords, implementing firewall rules, disabling WPS,
and adopting advanced encryption protocols like WPA3. Lee and Patel also emphasize the
importance of user education, suggesting that users be informed about best practices and potential
risks. The study includes case studies demonstrating the effectiveness of these recommendations in
real-world scenarios, highlighting the need for a proactive approach to Wi-Fi security.
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5. Visualization and Reporting, Authors: White, G., & Green, L. (2020)

Content: The study focuses on the importance of visualization and reporting in Wi-Fi security
analysis. White and Green discuss how interactive dashboards, powered by tools like Streamlit, can
enhance the user experience by providing real-time network maps, traffic trends, and device activity
visualizations. The paper highlights the role of detailed reports in helping users understand their
network's security posture and take necessary actions. Visualization tools are shown to be effective
in conveying complex data in an accessible format, making it easier for users to identify and address
vulnerabilities.

3. EXISTING SYSTEM

The current system for managing Wi-Fi security typically relies on manual configurations and
standalone tools, which may not adequately address all vulnerabilities [1]. Below are the key
limitations of the existing system: Fragmented Security Tools: Existing tools often specialize in a
single function, such as network scanning, intrusion detection, or signal strength analysis, requiring
multiple tools to achieve comprehensive security [2]. Lack of Real-Time Monitoring: Many systems
fail to provide real-time updates about unauthorized devices, signal interference, or live threats,
leaving networks vulnerable to active attacks. Manual Auditing Process: Assessing network
vulnerabilities and ensuring compliance with security protocols often involves manual reviews,
which are time-consuming and error-prone. Limited Accessibility: Existing solutions may lack user-
friendly interfaces, making them inaccessible to non-technical users who need to secure home or
small business networks [3]. Inadequate Threat Detection Current systems may not detect advanced
threats like man-in-the-middle attacks, rogue devices, or malicious traffic patterns effectively.
Compliance Challenges Many organizations struggle to meet industry standards and regulatory
requirements due to the complexity of security protocols and insufficient automation. Need for an
Enhanced System the limitations of the existing system highlight the need for a centralized,
accessible, and comprehensive tool to: Provide real-time network monitoring. Integrate features like
signal strength analysis, vulnerability assessment, and intrusion detection. Offer a user-friendly
interface for both technical and non-technical users [1]. Automate security audits and generate
actionable recommendations. This analysis forms the basis for proposing an improved Wi-Fi security
analysis system, like the one described in the tool, which addresses these gaps and enhances overall
network protection.

4. PROPOSEDSYSTEM
The proposed system is a Wi-Fi Security Analysis Tool designed to enhance the security and

performance of wireless networks. By leveraging advanced scanning, monitoring, and visualization
techniques, the tool empowers users to identify vulnerabilities, protect against threats, and maintain
secure Wi-Fi environments. Objectives of the Proposed System: Identify and Address Network
Vulnerabilities: Detect weak encryption protocols, open access points, and poorly configured
devices. Provide actionable insights to upgrade and secure the network. Monitor Network Activities
in Real Time: Track connected devices and flag unauthorized or suspicious activities. Enable
continuous monitoring for dynamic networks [5]. Simplify Wi-Fi Security Management: Provide a
user-friendly dashboard for visualizing network health. Make complex security concepts accessible
to non-technical users. Educate Users on Security Practices: Offer recommendations and tutorials for
better network security. Promote awareness of modern threats and mitigation strategies.

Key Features of the Proposed System Network Vulnerability Scanning: Identify outdated encryption
protocols (e.g., WEP) and recommend upgrades to WPA3. Detect open networks and poor password
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practices. Device Monitoring: Display a list of all connected devices, including their IP and MAC
addresses [8]. Highlight unknown or unauthorized devices for user review. Signal Strength and
Coverage Analysis: Analyze network coverage to identify weak signal areas prone to attacks.
Provide recommendations to improve network range and security. Real-Time Network Map:
Visualize connected devices and their relationships through an interactive map [17]. Show traffic
trends and activity levels for better understanding. Security Recommendations: Advise on best
practices, such as enabling firewalls, disabling WPS, and setting strong passwords. Include tutorials
on upgrading encryption and applying advanced security settings. Reporting and Visualization:
Generate detailed reports on detected vulnerabilities and remediation actions. Present data in a
visually appealing, easy-to-understand format.

5. SYSTEMSTUDY
The Wi-Fi Security Analysis Tool is a real-time network security and monitoring application built
using Streamlit. This tool allows users to scan their Wi-Fi network for vulnerabilities, monitor
connected devices, analyze signal strength, receive security recommendations, and visualize network
traffic in real-time.

5.1. System Overview: Purpose of the primary goal of this tool is to help users enhance the security
and efficiency of their Wi-Fi network. It enables real-time scanning and provides insights into
network vulnerabilities, connected devices, and traffic patterns. Scope Network \ulnerability
Scanning: Detects available Wi-Fi networks and their security configurations [14]. Device
Monitoring: ldentifies connected devices within the network. Signal Strength Analysis: Measures
and displays Wi-Fi signal strength. Security Recommendations: Provides tips for improving Wi-Fi
security. Real-Time Network Traffic Visualization: Monitors incoming and outgoing network traffic.

5.2. System Architecture: Input Modules User Input: Users interact through a Streamlit web
interface. System Commands: Runs platform-specific commands to retrieve network data.ARP
Requests: Captures connected device information. Processing Modules like Network Scanning:

Uses nmcli (Linux) and netsh (Windows) to list available Wi-Fi networks. Device Monitoring: Uses
ARP requests to detect connected devices in the network. Signal Strength Analysis: Retrieves Wi-Fi
signal strength using OS-specific commands [15]. Traffic Monitoring: Uses psutil to track real-time
network traffic. Security Recommendations: Provides pre-defined security tips based on best
practices.

5.3  Output Modules Tables: Displays detected Wi-Fi networks and connected devices. Graphs:
Visualizes network topology using Network X. Charts: Monitors real-time traffic using Streamlit line
charts. Text Reports: Shows security insights and recommendations. Network Scanning Scan for
available Wi-Fi networks. Display SSID, signal strength, and security type. Device Monitoring
Detect devices connected to the local network. Display IP and MAC addresses. Generate a real-time
network map. Signal Strength Analysis Retrieve Wi-Fi signal strength. Display raw command
output for debugging. Security Recommendations Provide suggestions for securing the network.
Real-Time Traffic Monitoring: Capture real-time network data (bytes sent/received). Continuously
update a graph showing network traffic. Non-Functional Requirements like Performance: Must run
efficiently without causing network interruptions. Scalability: Should handle various Wi-Fi networks
and device loads. Usability: Simple and interactive Streamlit Ul. Compatibility: Works on Linux and
Windows. Security: Ensures user privacy by only scanning the local network. System Flowchart :
User Input: Selects action (Scan Network, Monitor Devices, etc.). Command Execution: Runs
appropriate system/network commands. Data Processing: Extracts relevant information from
command outputs. Visualization:

System Overview: The Wi-Fi Security Analysis Tool is a Streamlit-based web application that
enables real-time Wi-Fi network analysis and security insights. It includes network scanning, device
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monitoring, signal strength analysis, and security recommendations. Architecture Design Layered
Architecture Presentation Layer (Frontend): Framework: Streamlit for building a user-friendly and
interactive web interface. Key Features: Dashboard to present network data (e.g., device lists,
network maps). Real-time charts and tables. Input fields for user-configurable parameters (e.g., IP
range, scan triggers). Sidebar for information and navigation [6]. Application Logic Layer:
Languages/Frameworks: Python for processing logic. Responsibilities: Implement network scanning
and device discovery using system commands and Scapy. Generate security recommendations based
on network findings.
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Fig: 1.System Design

6. CONCLUSION

Wi-Fi networks play a crucial role in modern communication, yet they remain highly vulnerable to
security threats such as unauthorized access, weak encryption, data interception, and network
misconfigurations. The Wi-Fi Security Analysis Tool was developed to address these challenges by
providing an efficient and user-friendly solution for scanning, monitoring, and securing wireless
networks. This project successfully demonstrates how real-time analysis and automation can
significantly improve Wi-Fi security. By integrating key functionalities such as network vulnerability
scanning, device monitoring, signal strength analysis, and intrusion detection, the tool helps users
identify and mitigate potential risks. The use of Python and Streamlit ensures a seamless, interactive,
and accessible interface for both technical and non-technical users.

The tool's real-time monitoring feature allows users to track connected devices, detect unauthorized
access, and analyze network traffic for suspicious activities. Additionally, the signal strength analysis
feature helps optimize network performance by identifying weak coverage areas that may be
exploited by attackers. Through security recommendations, users receive expert guidance on
strengthening their networks, such as enabling WPA3 encryption, disabling WPS, implementing
MAC filtering, and setting strong passwords. One of the key achievements of this project is its
ability to automate security assessments. Traditional methods of Wi-Fi security analysis often require
manual effort, technical expertise, and multiple tools to achieve comprehensive protection. This tool
eliminates these complexities by consolidating network scanning, visualization, and security auditing
into a single platform. The graphical network representation, powered by Network X and Matplotlib,
enhances threat detection by visualizing all connected devices and their relationships with the
network.
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Moreover, this project highlights the importance of educational insights in cyber security. Many
users are unaware of the risks associated with weak Wi-Fi security. The tool serves as an educational
platform, guiding users through best practices and providing tutorials on securing their networks.
This feature makes it particularly beneficial for students, IT professionals, and small businesses that
need to enhance their cyber security knowledge. Despite its effectiveness, the tool has certain
limitations. Encrypted traffic analysis is not included due to privacy concerns, and dynamic networks
may require frequent updates for effective monitoring. However, these challenges can be addressed
in future improvements. The WiFi Security Analysis Tool provides a comprehensive approach to
assessing and strengthening wireless network security. By scanning for vulnerabilities, identifying
weak encryption protocols, detecting unauthorized access points, and analyzing network traffic, this
tool enhances an organization's or individual's ability to safeguard sensitive data from cyber threats.
With increasing risks such as man-in-the-middle attacks, rogue access points, and weak password
configurations, implementing a robust security assessment tool is essential. Regular usage of such a
tool helps in proactive threat detection and mitigation, ensuring a more secure and resilient network
environment. To maximize effectiveness, users should integrate this tool into their cyber security
strategy, keep firmware and software updated, and educate network administrators on best security
practices. Future enhancements could include Al-driven anomaly detection, real-time alerting, and
integration with security information and event management (SIEM) systems. By leveraging a WiFi
Security Analysis Tool, organizations can significantly reduce security risks and maintain the
integrity, confidentiality, and availability of their wireless networks.
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