Future-Proofin

-
L
.

Mobile Surveil ance -

How Integrated Edge Platforms
are Redefining Field Security

Mobile surveillance trailers are being asked to do more than ever: run Al-powered analytics,
maintain constant connectivity, operate for days or weeks without grid power, and endure
outdoor conditions that would shorten the life of most commercial hardware within months.
The industry's common response has been to layer additional components, bolting Al
accelerators onto security-grade NVRs, stacking cellular routers alongside embedded
computers, and wiring in power controllers separately. The result is systems that are more
complex, less reliable, and harder to service than the problems they were designed to solve.

The more effective path is architectural. A single, purpose-built edge platform that integrates
compute, connectivity, power management, and Al acceleration into one ruggedized unit
addresses the full deployment environment as a coherent system rather than a checklist of
independent problems.

This paper examines the six core operational challenges that define mobile surveillance
deployments, why they cannot be solved in isolation, and how an integrated platform approach
resolves them together.
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The Field Reality

Al Demands Vary Widely

Across Deployments

Al requirements vary across deployments,
but hardware configurations are fixed at
purchase. A single-camera unit to monitor a
construction entrance and a six-camera
installation performing simultaneous person
detection, vehicle classification, and license
plate recognition will have fundamentally
different inference needs. A rigid compute
configuration may require integrators to
overprovision on simple jobs or accept
performance ceilings on demanding ones.

Deployment Speed

vs. System Complexity

Deployment speed is a primary reason
mobile surveillance is chosen over fixed
systems, and system complexity directly
undermines that advantage. Separately
connected power line runs, independently
commissioned networking, and standalone
power management each add on-site time
and misconfiguration risk. At $300-$500 per
truck roll, that complexity carries real
operational cost.

Connectivity and Remote Visibility
Mobile deployments regularly operate in
areas with inconsistent LTE coverage and
communication disruptions that limit real-
time monitoring and delay incident
response. Without centralized visibility into
system health, issues across a distributed
fleet go undetected until a site visit confirms
what remote diagnostics could have caught
earlier.

Power and Compute Are in Direct

Tension

Off-grid systems typically run on 200-400W
solar arrays paired with 100-200Ah lithium
battery banks, a tight energy budget when
simultaneously powering multiple cameras,
networking equipment, and a compute
platform running Al inference. When power
management and compute operate as
separate components with no shared logic,
the power controller can only cut power
indiscriminately,  corrupting logs and
requiring manual on-site recovery.

Environmental Stress Is

Continuous, Not Episodic

The relevant failure mode in trailer-
mounted deployments is cumulative stress.
Continuous vibration causes solder joint
fatigue and connector wear over thousands
of hours, and cooling fans represent the
highest-frequency component failure in
conventional hardware systems. Standard
commercial hardware is rated 0°C to 40°C,
while sealed enclosures in direct sun
routinely reach 60-70°C. Hardware outside
its rated envelope degrades silently,
reducing MTBF in ways that don't surface
until months into deployment.

Physical Security of the Asset Itself
Surveillance trailers placed in unsecured
environments can be their own targets.
Without platform-level tamper detection,
physical disturbances go unreported until a
site visit, by which point the evidentiary
window has closed.
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The Integrated Solution

Al Architecture: Scalable and Varied
The six challenges above share a common
thread: they compound each other in the
field, and addressing them with separate,
independently sourced components only
adds complexity to an already constrained
environment. An integrated platform
architecture resolves this by treating the
deployment environment as a whole rather
than a checklist of independent problems to
be solved one component at a time.

A tiered Al architecture resolves this:

* Camera-level inference handles basic
detection at the sensor, reducing data
that must travel to the edge platform

e Edge platform inference handles
classification locally, with millisecond
latency independent of a network

* Optional Al acceleration modules scale
the same base platform to demanding
multi-stream workloads

This strategy for both cost-optimization and
reliability allows edge inference to continue
to function even when connectivity drops.
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Simplify Deployment: Consolidate
Integrated Power over Ethernet (IEEE
802.3bt, up to 90W per port) eliminates
separate power runs to cameras: a single
CAT6 cable handles both data and power at
every location. Combined with a platform
that consolidates compute, networking,
cellular, and power management into one,
component count drops significantly to
simplify commissioning, configuration, and
create less troubleshooting surface.

Connectivity: Redundant by Design
Dual SIM and eSIM support maintains
simultaneous  connections across two
carriers with automatic failover, eliminating
single-carrier ~ dependency.  Integrating
LTE/5G directly into the platform removes
the standalone router as a failure point.
Integrated GNSS/GPS enables geo-fencing
alerts. Centralized remote monitoring and
diagnostics give operators visibility into
system health across distributed
deployments, reducing on-site intervention
requirements and improving response times
before issues escalate to downtime.
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Compute and Power Management: Designed Together

An effective mobile surveillance platform integrates power management with the compute
stack so they share operational state. Smart ignition control sequences startup and shutdown
to protect battery systems from over-discharge, while real-time power monitoring allows
remote operators to catch consumption anomalies before they cause failure. Energy-efficient
processor architectures designed for embedded workloads make a meaningful difference in
battery runtime. The gap between a platform idling at 8W versus 25W can determine whether
the system stays up through a cloudy week.

Ruggedization: Transportation-Grade Engineering

Platforms validated for vehicle-mounted transportation applications and tested to IEC 60068-2-
64 and MIL-STD-810 are engineered against these exact stressors. Fanless sealed designs
eliminate the primary mechanical failure mode. Conformal-coated PCBs resist moisture and
particulate ingress, and dedicated anti-vibration mounting protects against continuous shock
and movement. Wide-temperature-rated components keep the platform within spec across
conditions that push commercial hardware into silent MTBF degradation, ensuring reliable
long-term operation in remote and unattended locations.

Physical Asset Protection

Built-in accelerometers provide continuous motion, tilt, and shock monitoring independent of
the camera system. A physical disturbance such as attempted theft, a vehicle collision, or
deliberate tampering triggers immediate event logging and cellular alerting. Combined with
GNSS tracking, the platform reports not just that it was disturbed but provides timestamped
location data, maintaining evidentiary value even if cameras are disabled or obscured.

Al scalability Hybrid Al architecture Flexible performance vs cost
Deployment complexity Integrated PoE & modular design Faster setup, lower cost
Connectivity gaps LTE/5G + dual SIM + GNSS Continuous visibility
Power constraints Intelligent power management Reliable off-grid operation
Harsh environments Ruggedized systems Long-term durability
Lack of oversight Remote management tools Improved uptime and control

www.axiomtek.com 4



Built for the Field;

Backed for the LongRun =

Axiomtek designs ruggedized embedded
computing  platforms  built ~ for  the
environments they are deployed in, not just
the environments they were tested in. With 7+
year product support backed by managed
revision control and advance change
notification, customers can deploy with
confidence that hardware specified today will
remain available throughout the product
lifecycle. The UST520 with EIO118 is
engineered for mobile, off-grid, and
unattended surveillance operation from the
start, not adapted from a general-purpose
platform after the fact. Its fanless design,
vibration resistance, wide temperature range,
integrated power management, scalable edge
Al, and redundant cellular connectivity reflect
that. Axiomtek's US-based Design-in Services
team works directly with your engineers on
platform selection, thermal design, BIOS
customization, and system integration, so
custom configurations don't start from
scratch and deployed fleets aren't blindsided
by mid-contract component changes.

Powerful, Rugged, Reliable: UST520

CE, FCC, E-Mark and R118 certified

LGA1700 14th/13th/12th Gen Intel® Core™
i9/i7/i5/i3 or Celeron® processor (35W)
Quialified Intel® ESQ for Metro Al Suite Devices
Fanless. Wide operating temps: -40°C to +70°C
8/16 2.5 GbE PoE port by M12/RJ-45 connector
Smart ignition power management

Up to 4 swappable SATA for video recording

For deployments that require more than an off-the-shelf configuration, Axiomtek's Design
Engineering team brings that same engineering discipline to custom builds, tailoring the
platform to the specific requirements of your application. Backed by long-term product support
and a team with deep experience taking projects from concept to field-ready system, Axiomtek
is built to be a long-term partner, not just a hardware vendor. Connect with our engineering
team to find out how we can support your next deployment.

Email us at solutions@axiomtek.com to discuss your application, or request a

datasheet for the UST520 with EIO118 to begin your evaluation.
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