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This white paper explains what extended temperature cameras mean in professional video surveillance and how they should be
specified, deployed, and evaluated. It is written for system integrators, consultants, security managers, facility managers, industrial
operators, transportation authorities, utility operators, and procurement teams that need reliable video surveillance in outdoor or
harsh-temperature environments.

The document references ACTi public product information for the Extended Temperature Cameras category and ACTi corporate
information. It avoids model-specific naming so the content remains useful even as individual part numbers or product generations
change.

Reading guide

Use Sections 3 and 4 to define environmental-camera requirements, Section 5 to map applications, Section 6 to check system
architecture, and Section 7 to align ACTi camera form factors with project needs.
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1. Executive Summary

Extended temperature cameras help security and operations teams maintain dependable video surveillance in locations where
ordinary indoor or light-duty cameras may fail due to cold, heat, humidity, wind, rain, dust, direct sunlight, or rapid temperature
cycling. The goal is not only to survive a listed temperature range, but to start, stream, record, and remain serviceable across the
real environmental conditions of the site.

ACTi describes its Extended Temperature Cameras category as a portfolio for applications that require stable operation in harsh
outdoor conditions. ACTi public product information highlights camera types such as fixed bullet, thermal bullet, zoom bullet, PTZ,
and speed dome form factors, with operating-temperature ranges that include -40°C to 60°C, -40°C to 65°C, and -40°C to 70°C
depending on product type and configuration. [1]

For system integrators, extended temperature cameras create differentiation when proposals are built around environmental
reliability rather than camera count alone. For consultants and end users, the correct specification should define operating
temperature, cold-start behavior, heat dissipation, housing rating, mounting method, power budget, surge protection, image
performance, maintenance access, recording workflow, health monitoring, and acceptance testing.

Core message: An extended temperature camera should be specified as part of a complete environmental surveillance system.
Temperature rating is important, but project success also depends on enclosure design, weatherproofing, lens/window clarity, power
stability, network protection, installation geometry, recording settings, remote management, maintenance procedures, and on-site
validation.

Key takeaways

The best specification defines the real site temperature cycle, not only a datasheet minimum and maximum.

Cold environments may affect startup, seals, cables, lens fogging, mechanical parts, and power load.

Hot environments may affect electronics, image noise, enclosure temperature, direct-sun exposure, and long-term reliability.

Outdoor reliability requires coordinated planning for weatherproofing, vandal resistance, surge protection, POE budget, mounting, and
maintenance access.

e Acceptance testing should verify live view, recording, event handling, playback, export, and remote health checks under representative
environmental conditions.

Procurement principle: Do not specify extended temperature only as a feature checkbox. Specify the environmental scenario, start-up
requirement, expected uptime, enclosure rating, power and network design, video quality, recording workflow, maintenance plan, and
acceptance-test criteria together.
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2. About 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 Corporation

ACTi positions itself as a physical security end-to-end solution provider. Its ecosystem includes IP cameras, recording platforms,
VMS, access control, central management, system health management, Al-enabled video technologies, and third-party system
integration. [3]

This broader ecosystem matters for extended temperature camera projects. A camera may be designed for a harsh location, but the
project succeeds only when operators can view video, receive alarms, preserve evidence, remotely monitor system health, and
maintain the field devices over time.

Why ACTi is relevant to extended-temperature projects

ACTi strength Project relevance

Environmental cameras can be planned together with NVR, VMS, CMS,
End-to-end system scope access control, alarms, third-party systems, and health management
instead of being treated as isolated field devices.

Harsh environments increase the importance of image quality, low-light
Clear video as a foundation performance, WDR, lens selection, focus stability, and usable evidence
under changing light and weather.

ACTi public information lists multiple extended-temperature form factors,
Environmental camera portfolio including fixed, zoom, PTZ/speed-dome, and thermal bullet categories,
supporting different outdoor and industrial scenarios. [1]

ACTi public pages reference compliance considerations such as NDAA,

COTARIEE 2 e TAICS, vertical-market requirements, and adaptable project needs. [2]

Planning implication: For harsh-environment projects, the camera, enclosure, mounting, power, network, recorder, VMS, health-
monitoring workflow, and maintenance SOP should be designed as one operational system.
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3. Definition of "Extended Temperature Cameras"

An extended temperature camera is a network surveillance camera designed to operate across a wider ambient temperature range
than typical indoor or general-purpose devices. In practical project language, the term should include both the published operating-
temperature range and the conditions under which the camera must start, stream, record, and remain maintainable.

Extended temperature cameras are commonly used in outdoor, industrial, transportation, utility, logistics, and remote-site
deployments. They are especially relevant where a camera may face freezing weather, summer heat, direct sunlight, rain, wind,
snow, dust, salt air, vibration, or limited maintenance access.

Extended temperature cameras vs. related concepts

It is not automatically suitable for every harsh site;

Camera designed for reliable operation across a - f :
enclosure, power, mounting, and maintenance still

SEREED VTR EETEE wider hot/cold operating range.

matter.
Ability to power on and become operational at a A device may operate after warming up but still
Cold start . . . - h
low ambient temperature. require confirmation of startup behavior.
- Ability to maintain wd_eo 2l (_alectronlcs Ambient rating does not always equal internal
Heat resilience performance under high ambient temperature or

) enclosure temperature under solar load.
direct sun.
Temperature rating and ingress protection are

Enclosure design that resists water and dust different requirements and should both be

G R MLy ingress according to the stated rating.

checked.
Camera using thermal imaging to see heat Thermal imaging is not the same as extended
Thermal camera signatures or support temperature-related operating temperature, although both may be
applications. needed in harsh environments.

Operational definition
A practical extended-temperature-camera requirement should answer five questions: What temperature range is expected? Must the

camera cold-start? What environmental hazards are present? What video performance is required under those conditions? What
remote monitoring and maintenance workflow will keep the system reliable?
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4. Core Technical Concepts

Extended temperature camera selection should begin with the environmental scenario. The goal is to preserve usable video and
system availability at the temperature, weather, lighting, power, and maintenance conditions that matter to the project. The following

concepts help teams avoid under-designed specifications.

Operating range and cold start

Thermal design and heat dissipation

Weatherproofing and condensation control

Power budget and PoE planning

Image performance under harsh light

Mounting and mechanical reliability

Remote health and maintenance

Confirm the ambient operating range, whether the unit must start at the
low-temperature limit, and whether startup time is acceptable for the
application.

High ambient temperature, solar loading, enclosure color, mounting
surface, and nearby equipment can increase internal temperature and
affect long-term reliability.

Ingress protection, cable sealing, gasket condition, lens-window clarity,
humidity, and rapid temperature changes can affect video usability.

Heaters, illuminators, IR LEDs, motorized zoom, PTZ movement, and
cold-weather startup may increase power demand. Confirm switch and
injector capacity.

Snow, rain, fog, glare, headlights, shadows, and direct sun can reduce
evidence value. WDR, low-light sensitivity, focus, shutter, and
illumination settings matter.

Wind load, vibration, corrosion, pole movement, mounting height, service
access, and cable routing should be validated during site survey.

Firmware policy, health monitoring, storage checks, reboot procedure,
cleaning schedule, spare parts, and safe access should be planned
before handover.

Specification interpretation: A camera can underperform if the site is hotter than ambient assumptions, cable seals are poorly installed,
PoE power is insufficient, the lens window becomes dirty or fogged, the mount vibrates, or the VMS/NVR does not preserve usable
evidence. Conversely, a well-planned camera can perform strongly when environmental protection, power, network, image settings,

recording, and maintenance are designed together.
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Visual concept

Extended-temperature camera value is created when the system preserves reliable video and operational evidence despite harsh
environmental stress. The diagram below summarizes the operational chain from site condition to response.

How Extended Temperature Cameras Preserve Video in Harsh Environments

Site Conditions Power & Network Recording Platform Operations

-40 C cold = | Sealed housing = | PoE/ power =)= | Live view = | Alarm handling
High heat Thermal design Surge protection Event recording Remote checks
Wind, dust, rain Low-light imaging Stable uplink Evidence export Maintenance SOP

Key question: Can the camera start, stream, record, and remain maintainable across the real site temperature cycle?

The second diagram highlights environmental readiness. In actual site surveys, integrators should verify temperature exposure, solar
load, weather direction, cable entry points, maintenance access, mounting stability, and network/power protection before finalizing
the camera location.

Environmental Readiness: What the Camera Must Handle

Temperature range Specify operating range, cold start, sun exposure, and hot enclosure
behavior.

Ingress and impact Validate weatherproofing, vandal resistance, seals, cable glands, and
mounting.

Image quality Confirm WDR, low-light behavior, focus stability, window clarity, and
night vision.

Power reliability Check PoE budget, heater or thermal load, surge protection, and
backup power.

Maintenance Plan cleaning, firmware updates, health checks, and safe access in
harsh locations.

Design note: An extended temperature camera creates value when it can deliver video early enough, clearly enough, and reliably enough
for the organization to respond. The complete chain must be planned: environmental exposure, enclosure, lens/window condition, power,
network, recording, playback, export, health monitoring, and maintenance response.
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5. High-Value Applications

Extended temperature cameras are most valuable where teams need dependable video evidence from locations exposed to cold,
heat, rain, dust, wind, direct sun, or difficult maintenance conditions. ACTi public information positions extended-temperature
cameras across multiple outdoor and industrial form factors. [1]

Application Operational value Typical locations

Utilities and critical infrastructure

Transportation and roadside surveillance

Ports, logistics, and industrial yards

Remote and unmanned sites

Cold-region and mountain deployments

High-heat and direct-sun locations

Value by stakeholder

Maintain perimeter and equipment-area visibility
through hot/cold outdoor seasons.

Support traffic, roadside, bridge, tunnel, and
interchange monitoring where cameras face
weather and vibration.

Track vehicles, gates, loading areas, and container
zones in exposed outdoor environments.

Reduce service visits by using cameras suited for
temperature extremes and remote health checks.

Support video availability where freezing
conditions, snow, ice, and wind can affect field
equipment.

Maintain usable video in hot outdoor scenes where
enclosures and electronics may be stressed.

ACTi Corporation

Power plants, substations, water facilities, telecom
sites

Roads, rail facilities, bridges, tunnels, transit
depots

Ports, warehouses, factories, loading docks,
logistics yards

Remote compounds, solar farms, mining sites,
pump stations

Northern climates, mountain roads, ski facilities,
reservoirs

Industrial parks, desert roads, rooftops, parking
areas

Stakeholder Main benefit

Stronger differentiation when proposals are built around environmental
reliability, uptime, serviceability, and total solution design.

System integrator

Consultant

Security / operations manager

Procurement team

Clearer specification language for operating range, cold start, ingress
protection, power, mounting, recording, and maintenance acceptance

criteria.

Reduced downtime, better outdoor evidence, faster remote verification,
and fewer emergency service visits.

A more defensible buying decision based on application fit, reliability,
compliance readiness, lifecycle cost, and service model.
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6. System Architecture

Extended temperature cameras should be designed as a system architecture. The camera creates video, events, snapshots, and
metadata, but the full solution must preserve operational value through power, network transmission, recording, storage, live viewing,
playback, search, export, alarm handling, and maintenance response. If any layer is under-designed, the project may lose preventive
or evidential value.

Reference Extended Temperature Camera System Architecture

Power / Network Recording Layer Management Layer Response Layer
+ camera =~ | * PoE / power & | *NVR/VMS & | * CMS/health = | * operator soP
« mount « switches « storage « users, « alerts
= weather - fiber / wireless o i - firmware - evidence export
[ Architecture question: Can the system keep video, alarms, and evidence reliable in harsh weather? ]

Architecture layers

Layer Role in extended-temperature surveillance

Camera type, field of view, housing, operating temperature, weather
Field layer exposure, mounting height, cable entry, lightning risk, and maintenance
access.

PoE budget, injectors, switches, fiber or wireless links, VLANSs, surge

PIOTITE I R < (E e protection, grounding, UPS, and bandwidth headroom.

Resolution, bit rate, frame rate, WDR, low-light settings, IR/white-light

Video and analytics layer : :
Y Y behavior, analytics rules, and false-alarm control.

NVR or VMS storage, codec, retention period, redundancy, backup,

REEERE (e playback performance, and export workflow.

Client software, web access, CMS, user permissions, health

GRSl (D management, firmware policy, and multi-site monitoring.

Operator SOPs, alarm escalation, guard dispatch, service ticketing,

REERETEE e incident reporting, evidence export, and audit trail.

Architecture warning: A camera that looks suitable in a datasheet can still underperform if environmental exposure, power, surge
protection, recording profile, display layout, storage retention, health monitoring, or operator response workflow is poorly planned.
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7. ACTi Product Portfolio Overview

ACTi positions its Extended Temperature Cameras category as a portfolio for outdoor and harsh-environment surveillance scenarios.
ACTi public information highlights multiple camera types, including fixed bullet, thermal bullet, zoom bullet, PTZ, and speed dome
form factors, with extended operating-temperature ranges depending on the product type and configuration. [1]

Portfolio categories

ACTi Corporation

Fixed bullet

Zoom bullet

Thermal bullet

PTZ / speed dome

Dual-light or enhanced-illumination options

NVR / VMS ecosystem

Directional outdoor surveillance where a fixed field
of view is appropriate and the scene does not
require frequent optical adjustment.

Outdoor monitoring where the integrator must tune
field of view, target detail, and distance during
installation.

Sites needing thermal surveillance, heat-related
detection, or visibility support beyond ordinary
visual imaging.

Movable observation with presets, optical zoom,
and operator-controlled verification across larger
outdoor scenes.

Scenes that may need IR and visible-light behavior
to support both deterrence and evidence capture.

Recording, live view, playback, event
management, search, export, CMS, and integration
layer.

Portfolio-level capabilities to confirm

Perimeters, gates, building exteriors, utility sites,
exposed corridors

Longer entrances, yards, roadsides, bridges,
industrial zones

Perimeter intrusion, fire-risk zones, equipment
areas, low-visibility scenes

Transportation, city surveillance, campuses,
industrial yards, large entrances

Entrances, loading docks, parking areas, site
boundaries

Single-site and multi-site projects requiring
complete surveillance workflow

Required operating-temperature range, cold-start behavior, weather exposure, mounting method, and service access.

Required form factor, field of view, target distance, image detail, low-light behavior, WDR, and illumination behavior.

Required power budget, PoE class, surge protection, grounding, UPS, cabling, and network uplink design.

Recorder/VMS compatibility, bit rate, retention, playback, evidence export, CMS, remote access, and health monitoring.

Weatherproofing, vandal resistance, corrosion concerns, enclosure requirements, cleaning schedule, and firmware policy.

Cybersecurity and compliance requirements such as secure access, firmware policy, NDAA/TAICS considerations, and regional availability.

Project note: Product availability, detailed specifications, compliance status, recorder compatibility, and regional part numbers should be
confirmed from the latest ACTi product pages, datasheets, firmware release notes, and quotation documents before project submission.
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Product and Project Specification Checklist

The checklist below helps integrators and consultants translate the extended-temperature camera portfolio into project-specific
requirements. It can also be used during site survey, proof-of-concept testing, and final acceptance.

Checklist area Questions to confirm before proposal or deployment

What are the expected minimum and maximum ambient temperatures?
Environmental scenario Is there direct sun, snow, rain, salt air, dust, steam, or chemical
exposure?

Must the camera cold-start at the low-temperature limit? What uptime

SN £G) BHTE target, reboot behavior, and recovery procedure are required?

What are the mounting height, wind load, vibration, pole stability, cable

Mounting and mechanical design . : .
9 9 route, grounding, service access, and safety constraints?

What PoE class, injector/switch budget, surge protection, UPS,
Power and network fiber/wireless link, bandwidth, VLAN, and cybersecurity controls are
required?

What resolution, frame rate, bit rate, WDR, low-light performance,

Video performance IR/white-light behavior, analytics, and evidence quality are required?

What retention period, search fields, event video, snapshots, playback

rEEmE g e e e el performance, export format, user rights, and audit trail are required?

Who manages cleaning, firmware updates, health monitoring, storage

Operations and maintenance - . - A
checks, spare devices, acceptance testing, and service escalation?

Acceptance-test recommendation: Before final handover, test representative scenes during day, night, and challenging environmental
conditions whenever possible. Confirm video clarity, startup behavior, remote live view, event recording, playback, export, power stability,
health monitoring, and operator SOP.
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8. Related Keywords and Terminology

The following keyword reference groups collect common terms related to extended temperature cameras, harsh-environment
surveillance, outdoor camera reliability, system architecture, and project procurement.

Core topic keywords

extended temperature camera, extreme temperature camera, outdoor IP camera, harsh environment camera, rugged surveillance camera,
industrial security camera, outdoor security camera, wide temperature camera, cold weather camera, high temperature camera

Environmental reliability keywords

cold start camera, heat resistant security camera, weatherproof camera, IP-rated camera, vandal resistant camera, corrosion resistant
camera, condensation control, thermal cycling, outdoor enclosure, cable gland, surge protection

Camera-performance keywords

low light outdoor camera, WDR outdoor camera, IR outdoor camera, dual light security camera, optical zoom outdoor camera, PTZ outdoor
camera, thermal bullet camera, long range surveillance camera, day night camera, edge analytics camera

Installation and design keywords

camera mounting height, pole mount camera, wall mount camera, weatherproof junction box, POE outdoor camera, outdoor network switch,
lightning protection, grounding for IP cameras, field of view, outdoor camera maintenance

Industrial and infrastructure keywords

utility site surveillance, substation security camera, factory perimeter camera, port surveillance camera, logistics yard surveillance, mining
site camera, roadside surveillance camera, bridge camera, tunnel camera, remote site monitoring

Cold-region keywords

snow surveillance camera, freezing weather camera, winter outdoor camera, mountain road camera, cold climate security camera, ice
resistant camera, cold storage surveillance, freezer area camera, low temperature IP camera
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High-heat and outdoor keywords

direct sun camera, hot weather surveillance, desert surveillance camera, rooftop security camera, high heat industrial camera, solar farm
surveillance, outdoor equipment monitoring, heat stress camera, high ambient temperature camera

System and architecture keywords

outdoor camera NVR, outdoor camera VMS, surveillance retention planning, event recording, evidence export, remote monitoring, CMS
surveillance, system health management, multi-site surveillance, cybersecurity for IP cameras, firmware management

Common question phrases

what is an extended temperature camera, how do outdoor cameras work in extreme cold, how to specify an outdoor security camera, what

does camera operating temperature mean, how to prevent camera condensation, how to design surveillance for harsh environments, how to
choose a camera for hot weather

Procurement and project keywords

extended temperature camera specification, harsh environment camera selection guide, outdoor camera white paper, camera for system
integrators, camera for consultants, camera for end users, NDAA security camera, TAICS security camera, industrial surveillance camera,
rugged IP camera

Source notes

Ref. Source

ACTi Corporation, "Extended Temperature Cameras," official product
[1] category page. URL: https://www.acti.com/products/extended-temperature-
cameras. Accessed: June 16, 2026.

ACTi Corporation, "About ACTi," official corporate page. URL:

2 https://www.acti.com/corporate/. Accessed: June 16, 2026.
ACTi Corporation, "About ACTi," physical security end-to-end solution
[3] provider page. URL: https://www.acti.com/corporate/about. Accessed: June

16, 2026.

Revision note: This document is a marketing and technical education white paper. It is not a regulatory certification, privacy-law opinion,
final system design, or guaranteed performance statement. Always validate camera placement, environmental exposure, power, network,
recording settings, storage, VMS control, evidence export, and maintenance workflow in the target scene before deployment.

Prepared by ACTi Corporation
For extended-temperature camera projects, confirm camera type selection, lens, environmental requirements, recording platform, compliance

requirements, mounting accessories, and regional availability with your ACTi sales contact or authorized system integrator.
sales@acti.com | www.acti.com
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