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Abstract

This research analyzes the integration of artificial intelligence (AI) within identity and access management (IAM) systems. Traditional techniques to identity and access management usually seeks to detect and observing threats in real time. Therefore, we explore the potential of AI to leverage new approaches through anomaly detection, automated access control, and adaptive authentication. It also examines the extent to which AI can be used to improve identity and access management, identifies current challenges, and explores an AI-based framework for robust and scalable identity management in enterprise systems to enhance identity and access management systems by improving authentication, authorization, and real-time monitoring while addressing challenges such as data privacy, algorithmic bias, and interpretability. By integrating machine learning (ML), authentication, and IoT security measures, while maintaining data privacy and confidentiality, the methodology includes multiple approaches, literature and case studies, and prototype development. Expected outcomes include the implementation of a highly efficient AI-based identity and access management framework, increasing threat detection productivity, and ensuring compliance with regulatory controls and policies. This research will improve productivity in identity and privilege management, enhance data protection, and take appropriate action when cyber threats are detected, particularly for organizations leveraging the Internet of Things and cloud-based environments.








Chapter 1
Introduction

Identity and access management (IAM) performs a critical role in protecting sensitive data. However, with the proliferation of threats and the expansion of digital resources, traditional IAM systems are no longer sufficient. Advances in artificial intelligence (AI) reveal the potential for alternative solutions that improve IAM protection by leveraging automation, intelligent decision-making, and predictive analytics. In an era of increasing digital transformation, securing access to sensitive data and systems has become critical. Identity and Access Management (IAM) systems provide as the backbone of cybersecurity, ensuring only authorized users have access to an organization's resources. However, traditional identity and access management systems face obstacles such as insider threats, human error, and vulnerabilities in IoT and cloud environments. Artificial intelligence (AI) offers transformative capabilities for protecting identity and access management by automating authentication, detecting vulnerabilities, and adhering to cybersecurity controls and policies. This research presents an AI-based identity and access management framework that is expected to be a powerful tool in addressing various challenges, particularly when focusing on scalability, privacy, and interpretability.

Background

IAM Typically Consists of user authentication and authorization, Single Sign-On, access based on Role, and activity auditing. As organizations Adopt cloud computing, IoT, and hybrid work environments, IAM systems need to be Intelligent, secure, and more Adaptable. AI technologies, such as machine learning and pattern recognition, are being increasingly adopted to address these advanced claims.
IAM systems manage user roles, and permissions to protect and secure organizational resources. With the increase of cyberattacks— Mounting by 67% internationally between 2020 and 2025, based on to industry reports—traditional IAM methods, relying on static rules and manual methods, are mounting Insufficient. AI technologies, like machine learning (ML), natural language processing (NLP), and biometric authentication, have developed as powerful tools to Improve IAM. Studies by Mohammed (2021), Sarker et al. (2024), and Adenola (2023) highlight AI’s capacity to automate access control, limit false positives, and reduce cyber threats. However, Obstacles such as data privacy, algorithmic bias, and integration with legacy systems continuous, requiring additional research.



Problem Statement

Identity and access management (IAM) systems play a vital role in safeguarding digital resources within modern organizations. However, traditional IAM systems often encounter challenges such as insider threats, malicious bugs, delayed breach responses, and difficulties with real-time monitoring.
Based on studies conducted by (Muhammad, 2021; Adenola, 2023; Sarker et al., 2024) that artificial intelligence can transform identity and access management by automating identity and access management and protecting data.
However, existing studies indicate some limitations that lack empirical validation (Mohammed, 2021) or fail to adequately address privacy concerns and AI interpretability (Souaddah , Mezrioui, 2024). Also, there are issues with integrate with legacy systems (Mandru, 2022).
Also, when we talk about growth of the Internet of Things (IoT), security risks in end-access networks are increasing. They are exposed to threats such as unauthorized access that can lead to data breaches due to a lack of identity protection and inadequate disclosure of security vulnerabilities. Traditional security methods may be inadequate to protect the end-access network (Shu FZhang KLuo CMa BChen S. 2020).
With the increasing reliance on AI-based security and the limitations of current approaches, there is an urgent need for more research into more flexible, explainable, and privacy-preserving AI models for identity and access management (IAM).
This study aims to bridge this gap by examining how AI can be effectively integrated into identity and access management (IAM) systems to enhance protection while mitigating the challenges observed in current systems.








Research Objective

Main Goal:
The capacity role of artificial intelligence in enhancing and protecting identity and access management systems in modern organizations.
Specific Objectives:
• Evaluate and assess current AI technologies used in identity and access management systems.
• Evaluate the advantages of recent studies and conduct a benefit analysis limitation of AI-based identity and access management solutions.
• Develop an AI-driven framework to handling typical identity and access management issues, including insider threats, anomaly detection, and adaptive access control.
• Assess potential risks around how data privacy and the ability to interpret it through AI are handled in the current identity and access management infrastructure.
• Developing security protection for terminal access networks using fingerprint sensing technologies to protect identity.
• Ensure the safety and reliability of IoT devices for the infrastructure network.


Research Scope

This research will focus on AI-driven enhancements to IAM systems, highlighting authentication, authorization, single Sign-On: auditing, and IoT security. It focuses modern organizations using cloud-based and IoT environments, with an aim on flexibility and privacy. The study research non-AI-based IAM systems and concentrates on enterprise-level applications rather than consumer-grade solutions. The proposed outline will be verified through models and scenarios, with a focus on real-world application.






Chapter 2: Literature Review

Synthesis Matrix for Literature Review:

	Study
	Authors
	Year
	Research Design
	Key Findings/Results
	Methodology
	Limitations

	Paper 1: The possibility of using identities using AI

	Ishaq Azhar Mohammed
	2021
	Literature Review
	Artificial intelligence is reshaping identity and access management (IAM) by automating access, monitoring, and policy enforcement

	Comprehensive analysis of the integration of artificial intelligence into identity and access management processes

	Lack of experimental validation and implementation insights


	Paper 2: Improving Identity and Access Management with AI in Modern Enterprises

	Md Takbir Sarker, Md Sanaur Rahman, Mohammed Mahi Uddin, Nur Alam Farhad Shakil
	2024
	Analytical and Review Study
	AI increases identity and access management by reducing false positives and automates breach responses.
	Conducting case studies and comparisons using artificial intelligence in identity and access management.

	Incomplete ability to address data governance and AI interpretability


	Paper 3: AI-Based Access Management System
	Victoria Adenola
	2023
	Literature Review
	AI addresses identity and access management challenges such as insider threats, human errors, and software flaws; it also enhances resilience and control by using access based on role.

	Conceptual analysis with support from prior studies
	Comprehensive scope; lacks focus on specific AI technologies used


	Paper 4: ML in IAM Systems – Survey
	Aboukadri SOuaddah AMezrioui A
	2024
	Survey Paper
	ML improves authentication, authorization, and auditing
	In-depth survey with proposed reference model and classification

	Privacy and interpretability challenges in ML have not been deeply resolved

	Paper 5: Artificial Intelligence Contributes to the Identity Verification Process

	Sri kanth Mandru
	2022
	Conceptual-Analytical
	Artificial intelligence enables real-time monitoring, anomaly detection, and adaptive access policies.

	Evaluation and analysis of AI capabilities in identity and access management

	Seamless integration, but ignores dealing with legacy systems


	Paper 6: AI-Based Security in IoT Access

	Shu FZhang KLuo CMa BChen S


	2020

	Technical Proposal
	Combines AI, fingerprint sensing, and IoT for identity protection and vulnerability management.

	Applied research using artificial intelligence, the Internet of Things, and fingerprint sensing integration

	Handling peripheral equipment; not directly generalizable to broader IAM systems
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Chapter 3: Research Methodology
Research Methodology

This study based a descriptive and design-based methodology to Investigate the role of Artificial Intelligence (AI) in promote Identity and Access Management (IAM) systems. It composed of three main phases:
1.Systematic Literature Review (SLR):
A structured overview of pairing-reviewed articles and industry reports will be held to identify current AI techniques implement in IAM. The study will focus on anomaly detection, adaptive authentication, biometric integration, and access control automation.
2.Comparative Analysis:
Key AI-based IAM modules will be analysis to assess their strengths, vulnerabilities, and effectiveness. A integration matrix will be used to evaluate features, technologies used, and boundaries. Complications such as privacy concerns, explainability, and legacy integration will be emphasized.

3.Framework Design:
According to the results, abstract framework will be suggested to implement AI into IAM. The framework will be focusing on improving real-time monitoring, access control, and user behavior analytics, while maintaining privacy and regulatory compliance.
This approach ensures a thorough understanding of the existing landscape and supports the development of a practical AI-enhanced IAM model.

Expected Outcomes

- Direct correlation of AI techniques applicable for IAM.
- Determine of implementation challenges and mitigation strategies.
- A concept framework to enhance IAM using AI.
- Visions into balancing AI automation with user privacy and system transparency.





Gantt Chart
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