A-_’_'I \33‘
b R
@ﬁm International Journal of Scientific Research in Engineering and Management (I[JSREM)

Volume: 09 Issue: 05 | May - 2025

5

SJIF Rating: 8.586

ISSN: 2582-3930

Implementation Towards Enhanced Visual Proof of Identity: Keystroke

Tracking-Robust System with Dual-Keypad Security

Shradha Pandule!, Akshada Ringe?, Jaid Sayyed?, Prof. S. C. Puranik*

123 Students and “Prof. of Department of Computer Engineering,

Vishwabharti Academy’s College of Engineering, Ahmednagar, Maharashtra-414201

Abstract: - The project focuses on developing an
advanced authentication mechanism to counteract
the growing threat of keylogging attacks.
Keylogging, a type of cyber-attack that captures
keystrokes to steal sensitive information, poses a
significant risk to traditional authentication methods
that rely on keyboard input. This project introduces
a novel security approach combining two key
innovations: a dual-keypad input system and a
visual authentication protocol. The dual-keypad
system consists of two separate input keypad
(Normal Keypad and Virtual Keypad), each
responsible for a different aspect of the
authentication process. This separation complicates
the ability for keyloggers to capture complete
authentication  sequences, thereby enhancing
security.

Simultaneously,  the  visual  authentication
component introduces a dynamic, graphical
verification process that complements the dual-
keypad system. Users interact with visual
elements—such as images or patterns—displayed
on ascreen, which are not susceptible to keylogging.
This adds an additional layer of authentication that
is both user-friendly and resistant to data capture by

malicious software. The integration of these two

systems creates a multi-layered defense strategy.
The dual-keypad mechanism reduces the risk of
compromised  keystrokes, while the visual
authentication process ensures that even if
keystrokes are captured, the authentication remains
secure. The project aims to deliver a robust, secure,
and intuitive authentication solution that enhances
protection against keylogging and other cyber
threats, providing a reliable means of securing
sensitive information in various applications.
Keywords- Keylogging, Visual Authentication,
Dual-Keypad System, Cybersecurity,
Authentication Protocols, Secure Input Methods,
Data Protection, Multi-Factor Authentication, User
Authentication, Security Systems, etc

I INTRODUCTION

In today’s digital landscape, the security of
authentication mechanisms is more critical than
ever. Traditional authentication methods, primarily
reliant on keyboard input and passwords, face
significant  vulnerabilities, particularly  from
keylogging attacks. Keyloggers, malicious software
designed to capture keystrokes, can effectively
compromise these systems by recording sensitive
information such as passwords, PINs, and other

authentication credentials. This  vulnerability
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underscores the urgent need for more secure
authentication solutions.

The project seeks to address these security
challenges by introducing a robust, multi-layered
authentication framework. This system combines
two innovative approaches to mitigate the risks
associated with keylogging and enhance overall
security.

o Dual-Keypad Security System: At the core
of this project is a dual-keypad input system. Unlike
traditional single-keyboard setups, the dual-keypad
system involves two separate input keypad (Normal
Keypad and Virtual Keypad), each handling a
distinct aspect of the authentication process. By
splitting the input tasks between two keypads, the
system makes it significantly harder for keyloggers
to capture and reconstruct the complete
authentication sequence. This separation adds an
extra layer of complexity for potential attackers, thus
enhancing the system’s security.

o Visual Authentication Protocol:
Complementing the dual-keypad system is a visual
authentication protocol. This method involves
graphical elements—such as images, patterns, or
dynamic visual cues—that users interact with to
complete the authentication process. Visual
authentication does not rely on keystrokes, making it
inherently resistant to keylogging attacks. Users are
required to recognize and interact with visual
components, which provide an additional layer of
security beyond traditional text-based inputs.

The combination of these two approaches results in

a highly secure authentication system that addresses

both the weaknesses of conventional methods and
the specific threat of keylogging. By leveraging the
dual-keypad mechanism to complicate keylogging
efforts and the visual authentication process to
provide an additional, non-keyboard-based
verification step, this project aims to deliver a
comprehensive solution to modern authentication
challenges.

Overall, this project aims to set a new standard for
secure authentication systems, ensuring that
sensitive information remains protected against
advanced cyber threats while maintaining usability
and efficiency. The proposed system is designed to
be adaptable to various applications, providing a
scalable solution to enhance security in a wide range
of contexts, from personal computing to enterprise

environments.

1. LITERARTURE SURVEY

o Wang & Xu (2023) - Secure Authentication:
Combining Multi-Layered Approaches. This paper
presents a multi-layered authentication framework
that integrates various security mechanisms to
enhance overall security. The authors argue that
combining biometric, behavioral, and traditional
methods can provide robust defense against
unauthorized access. This is particularly relevant for
your project, as it emphasizes the importance of
multi-faceted approaches in user authentication.

o Davis & Patel (2022) - Integrating Visual
and Traditional Authentication Methods. The
authors explore the integration of visual cues (like

images or patterns) with conventional password
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systems to improve security. They propose that
visual methods can supplement traditional inputs,
potentially reducing the risk of password theft. This
directly supports your focus on enhancing visual
proof of identity within your dual-keypad system.

o Lee & Park (2021) - Advanced User
Authentication Systems: A Comprehensive Review.
This review provides an extensive overview of
current user authentication systems, analyzing their
strengths and weaknesses. The authors highlight
trends in advanced authentication technologies,
including keystroke dynamics and dual-factor
systems. Insights from this paper can inform your
design by identifying best practices and existing
challenges in keystroke tracking and multi-input
systems.

o Simmonds & Holmes (2020) - Preventing
Keylogging Attacks in Modern Systems. This paper
addresses the vulnerabilities posed by keylogging
attacks, providing strategies to mitigate such risks.
The authors discuss techniques like input
obfuscation and the use of secondary input methods.
These strategies can be crucial for your project, as
they align with the need to secure keystroke inputs
against unauthorized interception.

o Smith & Anderson (2019) - Dual-Keypad
Systems and Security Enhancements. The authors
focus on the security benefits of dual-keypad
systems, showcasing how this configuration can
prevent unauthorized access and improve user
security. Their findings support your project’s

objective by validating the dual-keypad approach as

an  effective enhancement to traditional

authentication methods.

I1l. PROBLEM STATEMENT

Traditional authentication systems, which rely on
passwords and single keypads, are increasingly
vulnerable to keylogging attacks that capture
keystrokes and compromise sensitive data. This
vulnerability is a significant concern for secure
systems handling critical information, such as
financial accounts or government databases. There
is a pressing need for an advanced authentication
solution that not only mitigates the risk of
keylogging but also maintains user convenience and
effectiveness. The challenge is to develop a robust
authentication system that integrates multiple
security layers to protect against keylogging and
other cyber threats.

IV. OBJECTIVES

The primary objectives are to:

1. To develop a dual-keypad authentication
system that separates input functions to prevent
keylogging attacks from capturing complete
authentication sequences.

2. To design and implement a visual
authentication protocol that uses dynamic graphical
elements to provide an additional layer of security
independent of keyboard input.

3. To integrate the dual-keypad and visual
authentication methods into a cohesive, user-
friendly system that enhances overall security while

maintaining ease of use.
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4, To evaluate the effectiveness of the system
through real-world testing scenarios to ensure it
effectively mitigates keylogging threats and meets

security requirements.

V. PROPOSED SYSTEM
The proposed system introduces a dual-keypad
setup combined with a visual authentication

protocol to counter keylogging attacks.

1. Dual-Keypad System:
o Splits authentication input between two
keypads (e.g., one for partial credentials, the other

for completion).

o Prevents keyloggers from capturing full
input sequences, enhancing security.

2. Visual Authentication Protocol:

o Uses dynamic graphical elements
(images/patterns) for user interaction.

o Resistant to keylogging as it bypasses
keyboard input.

3. Integration:

o Combines both methods into a unified,
user-friendly system.

o Ensures multi-layered security without
compromising usability.

4. Evaluation:

o Rigorous real-world testing to validate

effectiveness against keylogging.

The system offers robust protection against keylogging while maintaining operational efficiency.
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Fig.1: Proposed System Architecture
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VI.  SIMULATION RESULTS
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VII. CONCLUSION

In conclusion, the represents a significant
advancement in securing authentication processes
against modern cyber threats. By combining a dual-
keypad input mechanism with a visual
authentication protocol, the system offers a multi-
layered defense that effectively mitigates the risks
associated with keylogging attacks. This innovative
approach not only enhances security but also
maintains a user-friendly experience, addressing the
limitations of traditional authentication methods.
The expected outcomes—improved security,
reduced data breaches, and scalable integration—
highlight the system's potential to provide robust
protection for sensitive information across various
sectors. Ultimately, the proposed system sets a new
standard for secure authentication, ensuring that

organizations and individuals can confidently
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safeguard their digital assets against evolving cyber

threats.
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