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8 IDS : Intrusion Detection Systems
9 UBA : User Behavior Analytics

10 Al : Artificial Intelligence
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15 MDM : Mobile Device Management
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17 Network-Centric

18 User-Centric

19 Device-Centric

20 Hybrid Model

21 Micro-Segmentation

22 SDN : Software Define Network
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In an era defined by the relentless evolution of digital
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contemporary cyberattacks. In response, the Zero Trust
architecture has emerged as a paradigmatic shift, predicated
on the axiom of "never trust, always verify." This scholarly
review elucidates the foundational principles, constituent
elements, and implementation methodologies of Zero Trust,
with a particular emphasis on its transformative application in
securing video surveillance systems, which serve as critical
repositories of sensitive data and are increasingly vulnerable to
cyber exploitation. The Zero Trust model fundamentally
redefines security by eschewing implicit trust, mandating
rigorous and continuous validation of all entities—users,
devices, or applications—irrespective of their position relative
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organizations can fortify these systems against both internal
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of critical information assets. Central to the Zero Trust
framework are several interlocking components: continuous
https://doi.org/... authentication, the principle of least privilege, comprehensive
data encryption, and real-time behavioral monitoring.

Continuous authentication employs multi-factor authentication (MFA) mechanisms—encompassing
passwords, biometric identifiers, or ephemeral codes—to verify identities at every access juncture. The
principle of least privilege restricts access rights to the minimal resources requisite for a user’s function,
thereby constricting the potential attack surface. Data encryption, implemented across both transit and
storage phases, ensures that intercepted information remains indecipherable to unauthorized entities.
Concurrently, real-time monitoring and advanced analytics facilitate the prompt detection of anomalous
activities, enabling rapid response to emergent threats. In the context of video surveillance systems, the
operationalization of Zero Trust necessitates a structured approach. The initial step involves meticulous
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asset identification, mapping all cameras, users, and data flows to establish a comprehensive security
baseline. Regular firmware updates and the replacement of default credentials with robust, unique
identifiers are critical to mitigating device vulnerabilities. Network segmentation, or micro-segmentation,
isolates surveillance infrastructure from broader organizational networks, curtailing lateral threat
propagation. Secure communication protocols, such as Transport Layer Security (TLS), safeguard data in
transit, while role-based access control (RBAC) ensures that permissions align strictly with operational
roles. Continuous monitoring systems, underpinned by advanced analytics, log and scrutinize activities to
preemptively address potential security breaches. The adoption of Zero Trust in video surveillance
systems yields profound advantages, including heightened security, diminished risk of data breaches, and
enhanced compliance with stringent regulatory frameworks, such as the General Data Protection
Regulation (GDPR). Nevertheless, challenges such as infrastructure overhaul, device interoperability, and
balancing security with user experience demand careful consideration. Drawing upon an extensive corpus
of over 50 peer-reviewed sources, including NIST SP 800-207 and the U.S. Department of Defense’s Zero
Trust Strategy, this study articulates a rigorous and actionable framework for integrating Zero Trust into
video surveillance systems. Through this scholarly synthesis, it underscores the architecture’s capacity to
bolster cybersecurity resilience in an increasingly perilous digital landscape.

Keywords: Cybersecurity, Zero Trust Architecture, Continuous Authentication, Least Privilege, Video
Surveillance Systems, Data Encryption



