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Executive Summary
In today’s increasingly complex security landscape, 
organizations face unprecedented challenges in protecting 
their mission-critical environments. Traditional video 
security approaches often fall short, burdened by bandwidth 
constraints, false alarms, and costly infrastructure 
requirements. For organizations where failure is not an option, 
a new approach is needed — one that combines cutting-edge 
technology with proven reliability and performance.

This white paper examines how i-PRO’s edge AI-powered 
approach is transforming mission-critical video security 
through advanced processing capabilities, enhanced reliability, 
and intelligent analytics while reducing the total cost of 
ownership. Built on a foundation of engineering excellence and 
powered by advanced AI technology, i-PRO’s solutions deliver 
the capabilities organizations need to protect their most 
crucial assets and operations.

Video security installations face several pressing challenges 
in today’s environment. Organizations must maintain reliable 

video monitoring in harsh conditions, process massive amounts 
of data without overwhelming networks, seamlessly integrate 
with third-party developers, adapt to evolving threats, and 
protect against cyberattacks — all while managing costs 
effectively. i-PRO directly addresses these challenges through:

• Edge AI processing that analyzes raw video at the source, 
reducing network and server loads in the cloud or on-prem 
while improving detection accuracy

• AI Processing Relay technology that extends AI 
capabilities to legacy, non-AI cameras, maximizing ROI 
on security investments

• Industry-leading cybersecurity, including FIPS 140-2 Level 
3 compliance and secure boot protection

• An open approach to the development and integration 
of customized AI-based analytics with open development 
platforms like Docker 

• Exceptional engineering quality backed by a seven-year 
warranty, with proven reliability even in extreme environments
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THE EVOLVING MISSION-CRITICAL 
SECURITY LANDSCAPE

Urbanization and Infrastructure Demands
The requirements for securing mission-critical environments 
have evolved dramatically in recent years. According to the 
United Nations, 55% of today’s global population lives in 
urban areas. That number is expected to hit 68% by 2050. 
This creates unprecedented challenges for securing cities, 
infrastructure, and facilities. This concentration of population 
and assets has transformed security requirements, particularly 
in critical sectors like utilities, healthcare, transportation hubs, 
and government facilities. What once could be secured with 
basic video monitoring now requires sophisticated, multi-
layered protection systems.

This evolution has driven increasing demand for high-
resolution video capabilities. Standard definition cameras that 
once seemed adequate now fall short in providing the detail 
needed for positive identification, incident investigation, and 
threat prevention. Modern security operations require crystal-
clear images that can capture facial features, license plates, and 
even small details like employee badges or suspicious objects. 
Advanced imaging technologies from i-PRO specifically address 
these demands while solving the bandwidth challenges that 
typically accompany higher resolutions.

The nature of security threats has also changed substantially. 
Organizations face more sophisticated adversaries and must 
protect against both physical and cyber threats. This has made 
real-time video analytics essential across mission-critical 
sectors. Security teams can no longer rely on after-the-fact 
investigation — they need immediate alerts and proactive 
threat detection to prevent incidents before they occur. 

Through edge AI processing, i-PRO enables real-time analysis 
of multiple video streams without overwhelming network 
resources or requiring massive server infrastructure.

The increasing complexity of urban environments has 
created additional challenges for video security systems. 
Modern facilities often combine public and restricted areas, 
requiring sophisticated monitoring of movement patterns and 
access control. Environmental conditions like varying light 
levels, weather effects, and complex architectural features can 
impair traditional video systems.

Meanwhile, the sheer scale of modern facilities means 
security teams must monitor more areas with fewer personnel. 
i-PRO’s AI-powered analytics help address these challenges 
by automatically detecting suspicious behavior, managing 
access control integration, and reducing false alarms that can 
overwhelm security teams.

Edge AI and Intelligent Processing
i-PRO’s edge AI architecture fundamentally changes how video 
security systems operate. By processing video directly at the 
camera using advanced AI chips from Ambarella, i-PRO systems 
deliver superior analytics accuracy, real-time processing 
capabilities, and dramatic reductions in network bandwidth 
requirements. The advantage begins with processing raw, 
uncompressed video at the edge, enabling significantly higher 
accuracy than server-based analytics that must work with 
compressed video streams.

Processing analytics on the edge reduces inherent delays 
of server-based workflows, which require that footage be 
decompressed before it can be analyzed. These problems 
are significantly compounded at scale. Running analytics 
on hundreds of video streams requires a significant capital 

https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html
https://i-pro.com/
https://i-pro.com/products_and_solutions/us-en/surveillance/products/analytics-software
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investment in on-prem hardware or additional charges for 
compute cycles in the cloud.

The system’s ability to adapt to specific customer 
requirements sets it apart in critical security applications. 
A recent deployment demonstrated this flexibility when a 
major industrial facility needed to monitor personal protective 
equipment (PPE) compliance. The cameras were trained to 
recognize specific safety vests and hard hats with just 10 
reference images per item. The system now automatically 
alerts security personnel when workers enter restricted 
areas without proper PPE, improving workplace safety and 
regulatory compliance.

Ethical AI and Privacy
Privacy regulations continue to evolve, with frameworks like 
GDPR imposing strict requirements on video security data. 
Organizations must now demonstrate proper data handling 
and protection measures while maintaining effective security 
operations. i-PRO addresses these compliance challenges 
through its Privacy Guard technology, which automatically 
detects and masks faces and human figures in video feeds. 
This maintains privacy protection while preserving necessary 
security functionality.

As part of its commitment to the ethical advancement of 
AI, i-PRO has established a comprehensive AI governance 
framework. This initiative aims to ensure the responsible research, 
development, and utilization of AI technologies. Building on the 
Ethical Principles for AI published by i-PRO in December 2023, 
the company has taken further steps by launching the i-PRO AI 
Ethics Committee in June 2024. The committee is tasked with 
overseeing the newly introduced AI ethics review process, which 
will be integral to the development lifecycle of AI products.

Technology Integration and Legacy Systems
The integration of new security technologies with legacy 
systems presents one of the most significant challenges facing 
high-security environments today. Many organizations have 
made substantial investments in their existing video security 
infrastructure, making wholesale replacement financially 
impractical. Some facilities operate hundreds or thousands 
of cameras, often from multiple manufacturers installed over 
many years. Existing camera installations may be challenging 
to access or require downtime in busy areas, making 

upgrades operationally or economically unfeasible. Yet, these 
organizations still need to leverage modern AI capabilities to 
maintain effective security operations.

The complexity of integration extends beyond just cameras. 
Modern security systems must work seamlessly with video 
management systems (VMS), access control platforms, 
building automation systems, and other security infrastructure. 
This creates a pressing need for solutions that can bridge the 
gap between older systems and new AI-powered capabilities 
while protecting existing investments.

i-PRO’s AI Processing Relay technology transforms how 
organizations can leverage AI capabilities across their entire 
camera fleet. This innovative capability enables a single AI-
enabled i-PRO camera to process video streams from up to 
three additional non-AI network cameras, including those from 
other manufacturers. This means organizations can add AI 
capabilities to existing cameras without replacing them. 

An Open Approach to Development   
and Collaboration 
The rapid evolution of technology presents challenges for 
businesses wishing to stay ahead, especially when working 
with vendors offering rigid, one-size-fits-all systems that limit 
integration across multiple manufacturers. i-PRO addresses 
these challenges through an open-platform approach that 
emphasizes flexibility and compatibility. Rather than forcing 
organizations into proprietary ecosystems, i-PRO solutions 
integrate with leading VMS platforms like Genetec and 
Milestone Systems. The company maintains strong partnerships 
with VMS vendors, analytics providers, and integrators, 
focusing on being the best hardware platform rather than 
trying to do everything in-house. This strategy enables 

https://i-pro.com/products_and_solutions/us-en/surveillance/products/wv-xae201w
https://i-pro.com/products_and_solutions/us-en/surveillance/products/ai-processing-relay
https://i-pro.com/products_and_solutions/us-en/surveillance/solutions/technologies/ipro-core-technology
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customers to deploy best-of-breed AI technology from leading 
developers for their specific requirements.

The rise of hybrid cloud architectures adds another layer 
of complexity to essential security operations. Organizations 
must determine which processes should occur at the edge 
versus in the cloud or on-premises servers. This decision 
impacts everything from latency and bandwidth requirements 
to data privacy and compliance considerations. i-PRO’s edge 
AI architecture provides flexibility in this regard, enabling 
organizations to process data where it makes the most sense 
for their specific requirements while maintaining seamless 
integration across the security ecosystem.

This open approach has already enabled several innovative 
applications with i-PRO and its partners, including:

• Custom object detection for specific workplace safety violations
• Automated vehicle classification (make, model, color) plus 

ALPR for parking management
• Optical Character Recognition (OCR) for shipping containers 

and USDOT recognition
• Behavioral analysis for slip-and-fall detection
• Custom PPE compliance monitoring

Comprehensive Cybersecurity Protection
In mission-critical environments, cybersecurity is paramount. 
Modern security systems must integrate with access control 
systems, environmental sensors, and other IoT-connected 
devices while maintaining robust cybersecurity. i-PRO’s 
multi-layered security approach begins at the hardware level 
with a secure element that provides ultimate protection for 
cryptographic keys compliant with FIPS 140-2 Level 3. This 
secure hardware ensures that even if a device is physically 
compromised, critical security elements remain protected.

The secure boot process validates all firmware before 
execution, preventing the loading of unauthorized or 
modified code. This protection extends to the application 
layer, where digitally signed certificates from GlobalSign 
manage device identity and authentications. These 
certificates enable secure communication between 
cameras, recording devices, and management systems while 
preventing man-in-the-middle attacks.

For government and critical infrastructure applications, 
i-PRO products maintain compliance with key standards, 
including National Defense Authorization Act (NDAA) and 

Trade Agreements Act (TAA) requirements. Regular security 
audits and penetration testing ensure that vulnerabilities are 
identified and addressed before they can be exploited. The 
company maintains a dedicated security team that monitors 
emerging threats and provides rapid updates when needed.

Real-World Applications and Performance
In city surveillance applications, i-PRO’s edge AI technology 
enables enhanced situational awareness through real-time 
detection of security events and AI-powered object tracking. 
The system can track 98 unique attributes for people and 
vehicles, the highest in the industry, dramatically reducing 
investigation time from hours to minutes.

Large venues present unique challenges with variable 
lighting conditions and complex crowd movements. i-PRO’s 
superior low-light performance maintains color video 
significantly longer than competitive systems. The AI-based 
crowd analysis capabilities have even proven valuable for 
queue management at concession stands, helping venues 
optimize staffing based on AI-generated insights.

Utility and critical infrastructure installations benefit 
from i-PRO’s hardened design and intelligent monitoring 
capabilities. The system’s ability to distinguish between 
animals and human intruders significantly reduces false 
alarms, while AI-based PPE monitoring helps improve 
workplace safety compliance.

The Future of Mission-Critical Security
The latest X Series cameras showcase i-PRO’s dedication 
to open architecture through the use of Docker container 
technology. This advanced approach enables developers to 

https://i-pro.com/products_and_solutions/us-en/surveillance/solutions/technologies/edge-ai-solutions
https://i-pro.com/products_and_solutions/us-en/surveillance/solutions/technologies/edge-ai-solutions
https://i-pro.com/products_and_solutions/us-en/surveillance/compliance
https://i-pro.com/products_and_solutions/eu-en/surveillance/products/new-products/new-x-series-camera-ai-site-learning-analytics
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create and deploy custom AI applications for i-PRO edge 
devices while maintaining robust security protocols.

Well-established in the broader IT ecosystem, the Docker 
environment creates a platform where applications can run 
safely without compromising core camera functions. This secure 
framework enables seamless cloud integration while protecting 
critical system operations, striking an ideal balance between 
development flexibility and cybersecurity requirements.

Just as a smartphone app store distributes applications to 
users, the Docker container platform allows developers to create 
and distribute custom AI plugins that seamlessly integrate with 
existing deployments. These efficiencies combine with i-PRO’s 
industry-leading seven-year warranty to provide exceptional 
total cost of ownership. The warranty includes advance 
replacement, minimizing downtime in critical installations. 
With the mean time between failures exceeding 20 years for 
fixed cameras and comprehensive cybersecurity protection, 
organizations can deploy i-PRO solutions with confidence.

Conclusion
As security challenges continue to evolve, mission-critical 
environments require video security solutions that can adapt 
and scale while maintaining the highest levels of reliability, 
performance, and cybersecurity. i-PRO’s edge AI approach, 

backed by exceptional engineering quality and industry-
leading warranties, delivers the capabilities organizations 
need today while providing a flexible foundation for 
tomorrow’s requirements.

By moving intelligence to the edge, leveraging advanced AI 
capabilities, and maintaining unwavering quality standards, 
i-PRO enables organizations to deploy more capable, reliable, 
and cost-effective video security solutions. The combination 
of edge AI processing, open architecture, and proven reliability 
makes i-PRO the ideal choice for essential security applications.

ABOUT i-PRO
i-PRO Co., Ltd., formerly a division of Panasonic, is a 
leading global manufacturer of edge computing cameras 
for security, safety, and medical applications. With over 60 
years of expertise in high-quality and reliable hardware, the 
company now pioneers the transformation of video data 
into practical applications. i-PRO products are designed for 
flexible customization and integration to meet the specific 
needs of any use case. We are committed to the ethical and 
responsible use of AI and cybersecurity for data integrity, and 
provide our partners, customers and users with innovative 
and sustainable technologies. i-PRO joined the United Nations 
Global Compact in 2023.

https://i-pro.com/products_and_solutions/us-en/surveillance/learning-and-support/grants-and-contracts/learning-and-support/warranty

