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Document purpose

This white paper explains how ruggedized network video recorders support reliable surveillance in transportation, factory,
mobile, and vibration-prone environments. It is written for system integrators, consultants, security managers, operations

teams, fleet or facility managers, and procurement teams.
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1. Executive Summary

Video surveillance systems installed on rail vehicles, buses, industrial equipment, production lines, and other motion- or vibration-
prone platforms face conditions that conventional office servers were not designed to handle. A ruggedized NVR brings recording,
camera connectivity, event inputs, and operator access into a heavy-duty platform intended for these demanding environments.

ACTi describes its ruggedized NVR category as vibration-proof, heavy-duty server hardware that hosts ACTi video management
software. The official product page highlights ruggedized chassis design, vibration resistance, four PoE camera ports, Windows 11
IoT Enterprise, E-Mark approval, and EN 50155-related positioning for transportation and factory applications. [1]

For end users, the value is operational continuity: keep critical video close to the cameras, reduce dependence on an always-
available wide-area network, and support local viewing, playback, export, and event response. For system integrators and
consultants, the category provides a practical building block for vehicle, rail, industrial, and mobile security projects that require
secure connectors, controlled power behavior, and resilient local storage.

Core message

A ruggedized NVR should not be specified as a standard recorder placed inside a tougher box. It should be designed as part of the
complete evidence chain: cameras, connectors, PoE, power input, ignition behavior, digital I/O, storage, operating system, VMS,
local operator workflow, central connectivity, and project-specific environmental approvals.

Key takeaways

®  Ruggedized chassis and vibration-resistant design help protect local recording in mechanically demanding environments.
e  M12 PoE camera ports can simplify robust camera connectivity and camera power distribution on suitable platforms.

e Ignition control and digital I/O connect video recording to vehicle or machine operating states and external events.

e  Local recording remains important when mobile or industrial network connectivity is intermittent.

L]

Final design must verify storage retention, thermal conditions, power quality, connector protection, approvals, and operator workflows.

Procurement principle

Do not compare ruggedized NVRs only by processor, memory, or channel count. Specify the required operating environment,
mechanical conditions, camera interfaces, power behavior, recording retention, event inputs, local access, central management, and
evidence-export workflow.
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2. About ACTi Corporation

ACTi Corporation

ACTi Corporation is the writer and publisher of this document. ACTi is a Taiwan-based international company founded in 2003 and
serving customers in more than 100 countries. ACTi states that it has more than 20 years of security-industry experience and has
been a pioneer in video-based security technology development and innovation. [2]

ACTi positions itself as a physical security end-to-end solution provider. Its ecosystem includes cameras, video recorders, video
management software, workstation and web clients, access control, central management, system health management, and integration
with third-party alarms, intercoms, sensors, and other systems. This matters for ruggedized projects because recording hardware is

only one layer of the operational security workflow. [2]

ACTi also emphasizes system reliability, centralized monitoring, redundancy, backup, and Al-enabled security operations. A
ruggedized NVR deployment can therefore be planned as an edge recording node that supports local evidence retention while
remaining part of a wider monitoring and incident-management architecture. [2]

Why ACTi is relevant to ruggedized NVR projects

ACTi strength Project relevance

End-to-end system scope

Ruggedized recorders can be planned together with cameras, VMS,
clients, central management, access control, alarms, and third-party
systems.

Transportation and factory focus

ACTi specifically positions ruggedized servers for environments such
as transportation and factory applications. [1]

Security-industry experience

ACTi corporate information states more than 20 years of experience
and adoption across many vertical-market requirements. [2]

Local-to-central architecture

Edge recording can preserve evidence near the cameras while central
software supports multi-site or fleet-level monitoring.
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3. Definition of "Ruggedized NVR"

A ruggedized network video recorder is a recording server designed to host video management software and operate in environments
where vibration, movement, connector security, power behavior, or installation constraints require more robust hardware than a
conventional office server. It receives IP video, stores recordings locally, supports live view and playback, and can exchange events
or status information with other systems.

ACTi describes the category as a vibration-proof heavy-duty server for transportation and factory environments. Current ACTi
product information highlights ruggedized chassis design, four M12 PoE ports, Windows 11 ToT Enterprise LTSC, digital I/O,
ignition control, wide-range AC power input, storage-bay options, E-Mark approval, and EN 50155-related positioning. Exact
capabilities vary by configuration and must be confirmed from current product documents. [1]

Ruggedized NVR vs. related concepts

Meaning Common misunderstanding

Heavy-duty recording platform for mechanically | Ruggedization does not remove the need for

Ruggedized NVR or operationally demanding sites. thermal, power, storage, and software design.

Recorder intended for conventional indoor IT or | A standard chassis may not be suitable for vehicle

Standard NVR . o S . .
security-room conditions. or vibration-prone installation.

Recording stored near the camera, including NVR | Edge storage is a location strategy, not

Edge storage Or camera memory. automatically a ruggedized hardware design.

. Locking circular Ethernet/PoE connection used in | Connector type alone does not guarantee
M12 PoE interface g YP 8

demanding installations. complete system ruggedness.
Central VMS / CMS Software layer tha.t aggregates live view, health, Centra.l VlSlblllty.dOes n.ot replace resilient local
events, and investigation. recording when links fail.

Visual concept

How ruggedized NVRs create surveillance resilience

From field video capture to reliable onboard recording and operator response

Field Cameras Rugged Network Ruggedized NVR Operators / CMS
« vehicle / factory ¢ M12 connectors « vibration-resistant * live view
« fixed or PTZ views * PoE camera power « local recording  search / export

* event inputs * secure cabling * DI/DO + ignition  central oversight

Capture evidence Keep links Record through View, export,
secure motion respond

Design principle: mechanical resilience, secure connections, local storage, power behavior, and operator workflows must be planned as one system.
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4. Core Technical Concepts

Ruggedized NVR selection should combine mechanical design, camera connections, power behavior, storage, operating system,
software, environmental conditions, and operator workflow. The following concepts help project teams avoid treating ruggedization
as a single checkbox.

Concept Practical meaning

Mechanical construction intended for demanding installation conditions.
Ruggedized chassis Mounting, fasteners, cable strain relief, and maintenance access should be
reviewed together.

ACTi highlights vibration-proof design and EN 50155-related positioning.

Vibration resistance . . . . .
Verify the exact test scope, installation method, and project requirement. [1]

ACTi lists four M12 PoE ports in the current category. Confirm connector
M12 PoE camera ports coding, camera compatibility, total PoE budget, cable assemblies, and
serviceability. [1]

Coordinates startup or shutdown behavior with vehicle or machine power

Ignition control . .. .
RO @i states. Validate timing, graceful shutdown, and restart behavior.

Current configurations list digital inputs and outputs for external events or

Digital /O control. Confirm voltage levels, isolation, logic, and alarm workflow. [1]

ACTi lists Windows 11 IoT Enterprise LTSC and positions the platform to
Operating system and VMS host ACTi video management software. Confirm licensing, cybersecurity,
updates, and recovery. [1]

Current configurations include different storage-bay counts. Select capacity
Storage and retention for bitrate, camera count, recording mode, retention, evidence reserve, and
drive endurance. [1]

ACTi lists wide-range AC input, E-Mark, and EN 50155-related features.
Power and environment Also verify temperature, humidity, dust, grounding, surge protection, and
project-specific approvals. [1]

Specification interpretation

A ruggedized chassis cannot compensate for an undersized storage plan, weak cable assemblies, unstable input power, poor thermal design,
or incomplete shutdown behavior. The full deployment should be validated under representative vibration, power-cycle, network-loss,
recording, playback, and export conditions.

Procurement warning

Do not assume that a transportation approval, connector type, or vibration statement automatically satisfies every vehicle, rail, factory, or
mobile project. Match each requirement to the latest datasheet, test report, certification scope, mounting method, and operating
environment.
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5. High-Value Applications

Ruggedized NVRs are most valuable where local video evidence must remain available despite movement, vibration, constrained
installation, power cycling, or intermittent network connections. ACTi specifically identifies transportation and factory

environments as target applications. [1]

Application

Operational value

Typical locations

Rail and transit vehicles

Maintain local multi-camera recording on moving

platforms and support later evidence retrieval or
central review.

Passenger areas, driver cabins, doors, couplers,
vehicle exterior, depots

Bus and fleet security

Combine onboard cameras, local storage, ignition
behavior, and remote access for incident
investigation.

City buses, coaches, shuttle fleets, service vehicles

Factory and production areas

Place recording close to cameras in vibration-prone
machinery or industrial zones.

Production lines, machine cells, loading areas,
industrial vehicles

Ports, yards, and mobile equipment

Support video on platforms where movement, cable
protection, and local evidence retention are
important.

Yard tractors, cranes, mobile inspection units, service
equipment

Mobile command or temporary sites

Provide self-contained recording and viewing where
a fixed security room is unavailable.

Temporary operations, incident vehicles, field
supervision points

Intermittent-link deployments

Continue local recording when wide-area
connectivity is unavailable or unstable.

Fleet routes, tunnels, remote industrial zones, moving
assets

Value by stakeholder

Stakeholder Main benefit

Security manager

operations.

Reliable local evidence and clearer incident review for mobile or industrial

Fleet / operations manager

vehicle workflows.

Recording behavior that can align with ignition, operating states, and

Control room operator

Local and central live view, playback, export, and escalation workflows.

System integrator

'VMS integration.

A defined platform for robust connectors, camera power, storage, I/O, and

Consultant / procurement team

More precise specifications for mechanical, power, recording, approval, and
operational requirements.
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6. System Architecture

ACTi Corporation

A ruggedized NVR should be treated as the local recording and control node in a complete edge-to-center architecture. Cameras and
event sources connect through protected interfaces, the recorder stores video locally, operators use a local display or client when
required, and central systems receive live video, health, events, or synchronized evidence over available networks.

The architecture should assume that central connectivity may be intermittent. Local recording, controlled startup and shutdown, time
synchronization, storage health, user access, event buffering, and evidence export should continue to work in accordance with the

project design.

Reference system architecture

Reference system architecture

Connection Layer
> * protected cabling

* power planning

Field Layer

¢ |P cameras

* vehicle / factory

* DI event sources

Continuous local recording path

Recording Layer Local Layer Central Layer

¢ ruggedized NVR  display / HMI e WAN /LTE / rail
¢ local storage * operator actions * central client
¢ VMS services  evidence export  fleet / site view

Architecture layers

@

Central connectivity may be intermittent

Layer Role in ruggedized NVR surveillance

Field layer

IP cameras, fixed or PTZ views, audio where permitted, digital event
sources, and mounting accessories.

Connection layer

M12 PoE ports, protected cable assemblies, strain relief, grounding, power
budget, and connector serviceability.

Recording layer

Ruggedized NVR, local storage, VMS services, time synchronization, health
monitoring, playback, and evidence export.

Local operation layer

Vehicle or machine display, workstation, HMI, authorized user access,
incident acknowledgement, and maintenance tools.

Central management layer

WAN, LTE/5G, railway or site network, central client/CMS, fleet or site
monitoring, investigation, and reporting.

Response layer

Operator SOPs, dispatch, escalation, evidence handoff, maintenance action,
and third-party integration.
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7. ACTi Product Portfolio Overview

ACTi positions its ruggedized NVR portfolio as heavy-duty server hardware for transportation and factory applications. The current
product category highlights ruggedized chassis design, vibration resistance, four PoE ports, Windows 11 IoT Enterprise, E-Mark
approval, and EN 50155-related positioning. The specifications also show M12 PoE interfaces, digital I/0O, ignition control, wide-
range AC input, and storage configurations with different bay counts. [1]

Portfolio categories
Category

Ruggedized server / NVR platform

Where it fits

Heavy-duty Windows-based hardware that hosts

ACTi video recording and management software.

Use-case fit

Transportation, factory, mobile, and vibration-prone
installations.

Compact storage configuration

Configuration with a smaller local storage footprint
for constrained installations.

Lower camera counts, shorter retention, compact
vehicle or machine spaces.

Expanded storage configuration

Configuration with additional storage-bay capacity
for longer retention or higher recording load.

Multi-camera vehicles, industrial sites, higher bitrate
or longer retention.

Integrated M12 PoE interfaces

Four locking PoE camera interfaces highlighted in
the current category.

Robust camera data and power connections in
suitable transportation or industrial designs. [1]

/0 and ignition features

Digital inputs/outputs and ignition control support

integration with operating states and external events.

Vehicle startup/shutdown, door or alarm events,
machine status, operator response. [1]

Compliance-oriented configurations

E-Mark approval and EN 50155-related positioning
are highlighted for current products.

Projects requiring documented transportation or
railway-related compliance checks. [1]

Portfolio-level capabilities to confirm

Project note

Camera count, codec, bitrate, frame rate, recording mode, local display, audio policy, and analytics workflow.

M12 connector coding, cable assemblies, PoE budget, grounding, strain relief, and camera compatibility.

Storage-bay count, usable capacity, drive type, retention period, health monitoring, and evidence reserve.

Ignition timing, power-loss behavior, graceful shutdown, wide-range input, surge protection, and restart recovery.

Digital 1/0 electrical characteristics, event logic, alarm response, and third-party integration.

Operating temperature, vibration test scope, mounting orientation, E-Mark/EN 50155 documentation, cybersecurity, and regional availability.

Product availability, detailed specifications, certification scope, storage options, software compatibility, and regional part numbers should be
confirmed from the latest ACTi product pages, datasheets, test reports, firmware or software release notes, and quotation documents before project

submission.
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8. Related Keywords and Terminology

The following keyword reference groups collect common terms related to ruggedized NVR hardware, transportation and industrial surveillance,
resilient local recording, protected connectivity, security operations, and project procurement.

Core topic keywords
ruggedized NVR, rugged network video recorder, rugged video recorder, heavy-duty NVR, vibration-proof NVR, industrial NVR, transportation NVR, mobile
surveillance recorder, onboard video recorder, edge recording server, resilient video recording, rugged surveillance server

Transportation and industrial keywords
railway video recorder, train surveillance NVR, bus surveillance recorder, fleet video recording, vehicle CCTV recorder, factory video recorder, machine vision
recording platform, industrial CCTV server, port surveillance recorder, mobile equipment surveillance, vibration-prone security system

Connection and power keywords
M12 PoE NVR, M12 Ethernet recorder, locking camera connector, onboard PoE camera ports, rugged Ethernet cabling, ignition control NVR, wide-range power input,
vehicle power management, graceful shutdown recorder, surge-protected video system, digital input output NVR

Technical specification keywords
Windows IoT NVR, local video storage, storage bay NVR, vibration-resistant chassis, E-Mark video recorder, EN 50155 NVR, rugged VMS server, multi-camera
onboard recording, camera PoE budget, video retention calculation, evidence export, system health monitoring

Application keywords
transportation surveillance, factory surveillance, rail vehicle CCTV, bus security camera system, fleet incident recording, production line video security, crane
surveillance recorder, mobile command video system, remote industrial surveillance, intermittent network recording, onboard security system

System architecture keywords
edge-to-center surveillance, local recording with central management, rugged NVR architecture, vehicle cameras to NVR, industrial cameras to NVR, central
monitoring system, fleet video management, remote playback, event-triggered recording, DI DO integration, camera power and recording

Procurement and project keywords

ruggedized NVR for system integrators, rugged NVR for consultants, rugged NVR specification, transportation CCTV specification, industrial NVR selection, vibration
test requirement, M12 camera compatibility, ignition control requirement, local storage retention, rugged recorder compliance, ACTi ruggedized NVR, ruggedized
NVR white paper

Common question phrases

what is a ruggedized NVR, how does a rugged NVR work, ruggedized NVR vs standard NVR, why use M12 PoE, how to record video on a moving vehicle, how to
design onboard CCTV, what is ignition control in an NVR, how to calculate mobile video storage, how to manage intermittent connectivity, how to specify a
transportation NVR

Source notes

This white paper is based on ACTi public source pages and general video surveillance system-design practices. Product details should always be reconfirmed against
the latest ACTi datasheets, test reports, software release notes, regional availability, and quotation documents before formal project commitment.

Ref. Source

ACTi Corporation, “Ruggedized NVR,” official product category page. URL:

[ https://www.acti.com/products/ruggedized-nvr. Accessed: July 21, 2026.

ACTi Corporation, “About ACT],” official corporate page. URL:

(21 https://www.acti.com/corporate/about. Accessed: July 21, 2026.

Revision note: This document is a marketing and technical education white paper. It is not a regulatory certification, safety standard, test report, or final project design. Always
validate mechanical conditions, power quality, thermal performance, connector assemblies, recording retention, software configuration, cybersecurity, and operator workflow in the
target environment.

Prepared by ACTi Corporation

For ruggedized NVR projects, confirm the required environment, camera interfaces, storage, power behavior, approvals, and regional availability with your ACTi sales contact or
authorized system integrator.

sales@acti.com | www.acti.com
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