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In an era of rapid digital interconnectivity and escalating cyber threats,
traditional perimeter-based cybersecurity models, reliant on implicit trust,
are insufficient against sophisticated cyberattacks. The Zero Trust
architecture, based on the "never trust, always verify" principle, provides a
transformative framework to secure critical systems, particularly video
surveillance systems that store sensitive data and are vulnerable to
exploitation. This review synthesizes Zero Trust's core principles,
components, and implementation strategies, emphasizing its role in
protecting video surveillance against internal and external threats. Zero Trust
mandates continuous validation of all entities—users, devices, and
applications—irrespective of network position, crucial for surveillance
systems that capture sensitive visual data, making them targets for
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unauthorized access or manipulation. Key components include continuous
multi-factor authentication (MFA) using passwords, biometrics, or
ephemeral codes for every access point; the principle of least privilege to
limit access to essential resources, reducing the attack surface;
comprehensive encryption for data in transit and at rest to protect against
interception; and real-time behavioral monitoring with advanced analytics
for prompt anomaly detection and response. Implementing Zero Trust in
video surveillance involves asset identification to map cameras, users, and
data flows for a security baseline; regular firmware updates and strong

credentials to mitigate device vulnerabilities; network micro-segmentation
to isolate infrastructure and prevent lateral threat movement; secure
protocols like Transport Layer Security (TLS) to safeguard data transmission;
and role-based access control (RBAC) to align permissions with operational roles. Continuous monitoring with analytics ensures
proactive threat detection. Adopting Zero Trust enhances security, minimizes breach risks, and supports compliance with
regulations like GDPR, though challenges such as infrastructure upgrades and device interoperability require careful
management. Drawing on sources like NIST SP 800-207, this analysis outlines a rigorous framework for Zero Trust integration in
video surveillance, enabling organizations to strengthen cybersecurity resilience and protect critical assets in a volatile digital
landscape.
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Figure 1: Research methodology

Oy ©Ldl g pio Slosel oo 1)l 2 (55900 =T
V g 50 Geizmed w310 o0 Dlalllas (] o pi5 ay el jo a8 el 48 S8 0 yao sleiel a0 e Olalae
el 00 o i Jlaisl 4y ppolas ol

ookl [¥] Sl oo ho dleiel (5 lons pogio (ped 5 (B y2e 43 asl> sk 4 NIST Special Publication 800207 s
WS (o0 (28 9 Cel 3 pelie (BOj97me 5 Cuge il (59, e 1A sla e 4 IS sl sel 90, (nl g i )
! ol i slacel s lane gibate 13 o 5 & i o SLaels g0 30 o &2 AR b IS b oS
il slo o (rizmen B3l p o0 0adihy 15 6l 5 GlacSlun; g (Gan ) saelhd 5 S (eleaiz Coge
5593 ol 5L ohl b ke (Guel la il Cupae 0 laplejle 4 Wil o 45 w3 0 Sl (g lere (g3luosly 1
Sledbol 6,5l ol e 5 (6 ol Cadal liloxe gl os slaaly, SO lgreds s cpl ol jo 08 SS (g 0l o ol le
OIS S 5,509, ol e silwesly jo lagT 4 bl soss b



s9r 0> plus Sy dlorw ¢ Fgee e s /6)%.9*43 Ol gt 4o oo Slezel (g5lw ooly Sl 11 0

Jsol ool 5 00 b (6 ool lagags b ablio jstaieds [VE] samie YL glo &)l55 slael jio taiel (s3]
olotel Jio Gpdy 61y 5lofin b il ol Ban oz Jalt 6351t cnl il "8 bt (S5 slaiel 5 0"
Wb @ plgiice 0T salS sla T 5l slotel jho (s3luarallss 5 (55l 4 (0lid ¢ ML (slaptumens 3l lds 5 sl
2 B 5 SleMbl Coal A58l g alos o 2al5 ol Bun 3,5 o)Lal guangllad 5 Se 5 laloaiz Cuga 5l
O JS8) o Slagags pl

a9 dady |y oaw yiwd JSlos> Aligod aSS olosiel g gud

35 oo o e Jol (o3l g 0l ; 5. g i ]
WS 0y P8 Sy O g0 2 stlejl gl

:

0

?
;

Sk (el a3 Sl jao sletel adsl ool Y S0
Figure 1: Foundational Zero Trust principles operationalize an adaptive security approach
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Figure 2: Zero Trust Pillars [14]
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Table 2: Application of Zero Trust in Video Surveillance Systems
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Figure 4: Proposed Method Overview
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Table 3: Operational Benefits of Zero Trust in Video Surveillance Systems
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Table 4: Maturity Concepts in Zero Trust Implementation for Video Surveillance Networks
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