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ABSTRACT

The rapid growth of cybersecurity risks has led organizations to build stricter 
frameworks, with Zero Trust Architecture (ZTA) emerging as a significant par-
adigm. Based on “never trust, always verify,” zero trust involves ongoing user 
and device identification verification, even inside the network perimeter. ZTA has 
a solid foundation, but cyberattacks are becoming more sophisticated, requiring 
more flexible solutions. AI improves ZTA by enabling real-​time threat detection, 
behavioral analytics, and automated security event responses. A complete review 
of AI-​powered tools and methodologies such natural language processing, anomaly 
detection, and predictive analytics is presented in this chapter to improve ZTA. It 
discusses AI implementation challenges, how AI interacts with ZTA components to 
improve security, and future research objectives.

1. INTRODUCTION

The zero trust architecture (ZTA) philosophy is based on the protection of re-
sources. In such a scenario, for the sake of resource validation and authorization 
checks, ZTA has a goal to abolish assumed or inherited trust (attacker can only 
compromise a single point and then gain access) by imposing correct authentication, 
restricted authorizing and therefore constantly verifying stance (or trust inference) 
at each moment when an user or service decides to obtain a resource. In a bid to 
balance the advantages and disadvantages of ZTA in curbing cyber risks, we in 
this chapter introduce one of the potential solutions to the challenge, its opportu-
nities, processes of implementation and constraints. Employees operated within 
the perimeter of security of the company. Under the ancient cybersecurity defence 
paradigm, technologies that would protect such a border would identify and prevent 
threats. However, as we all know, employees are human beings and they easily put 
themselves in the path of these hacks when they are not under each other protection 
and when they are accessing company information on their devices, said Fier. This 
shows how internal system services have their flaws in terms of authentication and 
verification, which renders the inner resources of the companies accessible to a 
potential black hat.

The zero trust model (ZTM) was first introduced to address some of these issues. 
The use case of MSRBAC is to protect resources in a fine-​grained and authorized 
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