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Introduction

Modern land-based military vehicles operating in rugged environments 
increasingly rely upon advanced vehicle electronics (vetronics) imaging 
and video systems integrating multiple image sources, processing, and 
display. These systems demand precise, real-time video networking to 
ensure effective decision-making, navigation, and safety. Low-latency 
video is paramount in these scenarios, where even milliseconds of delay 
can significantly impact performance and outcomes. Among the various 
video transport protocols available, GigE Vision has emerged as the 
leading standard for high-performance video networking, providing 
unparalleled benefits in terms of bandwidth, reliability, scalability, and 
adaptability to rugged conditions.

GigE Vision offers a robust solution to the challenges of low-latency 
video networking in rugged land-based vehicles. By addressing latency, 
bandwidth, component costs, and compatibility issues, GigE Vision 
enables reliable high-performance video delivery and networking 
crucial for applications in autonomous navigation, local situational 
awareness (LSA), and threat detection. Its implementation reduces 
operational risks and enhances decision-making capabilities, while 
addressing size, weight, power, and cost (SWaP-C) demands, supporting 
future scalability, and eliminating interoperability challenges.
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The Importance of Low-latency Video Networking

Low-latency video networking ensures visual information captured 
by cameras and imaging systems is transmitted, processed, and 
displayed with minimal delay. In a GigE Vision-based system built 
with quality components, end-to-end (or glass-to-glass) latency is 
less than 80 milliseconds. The standard promotes interoperability 

between compliant hardware 
and software from different 
vendors, and allows for the 
addition of sensors, displays, 
and processing resources 
without requiring changes to 
the underlying protocol.

Vehicles operating in 
challenging terrains or combat 
zones rely heavily on real-
time imaging for navigation, 
obstacle avoidance, and 
threat detection. Low latency 

empowers enhanced situational awareness, allowing operators to make 
immediate and crucial decisions based on accurate and timely visual 
data. Similarly, in terms of operational efficiency, autonomous or semi-
autonomous vehicles depend on low-latency data to execute precise 
maneuverer. Any delayed data transfer can result in miscalculations, 
leading to potential hazards or mission failure. 

NETWORKING

HIGH THROUGHPUT 

SCALABILITY

E�cient and seamless transport of 
video to mission computers, processing 
units, and displays.

Enables high-bandwidth imaging 
data from multiple analog and digital 
cameras to be sent over a single 
GigE link.

Enables dynamic network additions 
and recon�guration and easier system 
upgrade to accommodate increasing 
bandwidth requirements for new 
system elements.

Advantages of GigE Interfaces in Military Vision Systems
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GigE Vision in Vetronics for Rugged Land-Based Vehicles

The GigE Vision standard was originally developed to leverage Gigabit 
Ethernet (GigE) technology for machine vision imaging applications, 
where precise, high-speed image transfer is critical for applications such 
as quality control, robotics, medical diagnostics.

The standard has proven to be an ideal choice for the security and 
defense market, particularly in vetronics systems for rugged land-
based vehicles, due to its robustness, flexibility, and reliability. GigE 
Vision provides a standardized framework that enables seamless 
interoperability between cameras, hardware, and software from 
different manufacturers, ensuring flexibility and ease of integration.

GigE Vision aligns with British, NATO, and 
American standards that outline the mechanisms 
and protocols for distributing digital video over 
Ethernet infrastructure. While these standards are 
complex, GigE Vision helps designers meet their 
overarching goal to simplify design and lower 
costs, ensure interoperability, and support ease of 
scalability.  

The British Ministry of Defense (MoD) Vetronics 
Infrastructure for Video over Ethernet (VIVOE) 
Defence Standard (Def Stan 00-82) outlines 
how multiple cameras, sources, displays, and 
processing platforms should distribute and 
receive information using the same network 
infrastructure. The NATO Generic Vehicle 
Architecture (NGVA) is a further extension of 
this standardization effort to meet a broader set 
of requirements, including unmanned systems 
integration.
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Def Stan 00-82 defines an architecture that helps lower costs and 
improve performance for end-users. With an architecture based on open 
standards and protocols, multi-vendor solutions can be integrated into a 
single system. The same technology is easily redeployed across multiple 
platforms (for example, different vehicle platforms), meaning the system 
can be upgraded with more advanced sensors, displays, or processing 
systems. Video sources and display endpoints may have an integrated 
Ethernet interface, or interface modules can be used to convert legacy 
connections into Ethernet.

Similarly, the U.S. Department of Defense Vehicular Integration for 
C4ISR/EW Interoperability (VICTORY) initiative was first introduced to 
avoid interoperability and scalability issues during “bolt on” retrofit 
upgrades of land-based vehicles. Today, VICTORY guidelines also 
encompass new situational awareness system design.

GigE Vision compliance helps designers meet two critical objectives 
of the VICTORY initiative: the use of commercial off-the-shelf (COTS) 
products and technologies to enable multi-vendor integration and 
avoid vendor lock-in; and networking, multicasting, cabling reach and 
flexibility, and component cost advantages to help reduce SWaP-C in 
space-constrained vehicles. 

Considering the basic aims of VIVOE, NGVA, and VICTORY, GigE Vision 
allows Ethernet-based imaging products to interoperate in a fully 
networked, multi-vendor environment. Designers can leverage the 
performance benefits of Ethernet, including lighter and longer reach 

cabling, networking flexibility, full-duplex connections, 
and support for uncompressed and compressed video. 
The standard supports the use of COTS technologies, 
including networking equipment, PCs, laptops, and 
displays, with a scalable architecture that enables the 
future addition of new imaging sources displays, and 
processing technologies.

Considering the basic aims of 
VIVOE, NGVA, and VICTORY, GigE 
Vision allows Ethernet-based 
imaging products to interoperate 
in a fully networked, multi-vendor 
environment. 
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GigE Vision and SWaP Advantages

One of the key attributes of GigE Vision is its ability to transfer high-
resolution video data over long distances using standard Ethernet 
cables. Unlike traditional analog transmission methods, which are 
limited by shorter cable lengths or environmental vulnerabilities, GigE 
Vision’s use of Ethernet infrastructure enables high-bandwidth data 
to travel up to 100 meters. This capability is particularly advantageous 
for land-based vehicles, where sensor and camera systems are often 
distributed across large platforms.

The standard doesn’t impose limits on image size, format, and data 
rate. Images and data are streamed directly to an Ethernet port on a 
processing platform. Freed from the need for a peripheral card slot, 
designers can choose from a broad selection of ruggedized, small 
form-factor and low-power computing platforms for image processing 
and control. The flexible, lighter, field-terminated Ethernet cables cost 
less and are simpler to install and maintain than the bulky cabling and 
connectors of legacy interfaces. Further, the flexible point-to-point and 
point-to-multipoint networking flexibility of GigE Vision allows images 

from multiple cameras/sensors to be 
aggregated to a single port on a mission 
computer or processing unit, and/or 
imaging data to be multicast from one 
camera/sensor to multiple displays.

GigE Vision’s robustness makes it ideal 
for harsh environments including 
extreme temperatures, vibrations, and 
exposure to dust, dirt, and moisture. 
GigE Vision technology is supported 

by ruggedized components and connectors that can withstand these 
environmental stressors while maintaining reliable performance. 

Importantly, GigE Vision also offers unparalleled flexibility in system 
design. Its ability to support multiple cameras on a single network 
without the need for specialized frame grabbers reduces the 
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complexity, size, and cost of video processing systems. For land-based 
vehicles, this means a more streamlined integration of imaging systems 
without adding unnecessary weight or complexity to the vehicle.

Performance is another major advantage of GigE Vision. The protocol 
supports data transfer rates of 10 Gbps, with the next version of the 
standard scaling to the 100s of Gbps, enabling real-time transmission of 
high-resolution video with low latency. This low-latency performance is 
essential for applications where split-second decision-making depends 
on the immediate availability of video data from cameras and sensors. 
GigE Vision also supports advanced features like direct memory access 
(DMA), which minimize CPU load to ensure processing resources are 
available for other critical tasks.

GigE Vision’s origins in industrial automation have uniquely positioned 
it as a superior standard for vetronics in rugged land-based vehicles. Its 
combination of high-bandwidth data transfer, flexible cabling, imaging 
and processing flexibility, and environmental resilience provides a 
reliable and scalable solution for modern vehicle systems. As the 
demands for autonomous operation, enhanced situational awareness, 
and real-time video networking continue to grow, GigE Vision is proving 
to be a cornerstone technology for advancing the capabilities of land-
based vehicle platforms.
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The Benefits of GigE Vision

1.	 High Bandwidth for Superior Image Quality

	 GigE Vision supports high-bandwidth video transmission, enabling 
the transfer of uncompressed high-resolution video streams. This 
is crucial for applications that require detailed imaging, such as 
obstacle detection or target recognition in military vehicles.

2.	 Long Transmission Distances

	 With support for cable lengths up to 100 meters using standard 
Ethernet cables, GigE Vision offers unmatched flexibility in vetronics 
system design. 

3.	 Low-latency Performance

	 With end-to-end less than 80 milliseconds, GigE Vision supports real-
time performance vital to applications like autonomous navigation, 
driver assistance, and active threat detection systems.

4.	 Ruggedness and Reliability

	 GigE Vision hardware can be tailored to operate in harsh 
environments, including extreme temperatures, vibrations, and 
shocks, ensuring consistent performance in rugged land-based 
vehicles.

5.	 Scalability and Flexibility

	 GigE Vision’s scalability allows seamless integration of multiple 
cameras and sensors, enabling vehicles to handle diverse operational 
requirements. Moreover, the plug-and-play design simplifies 
integration and system expansion.

6.	 Cost-Effectiveness

	 Leveraging widely available off-the-shelf Gigabit Ethernet 
components, including cameras, processing, and cabling from 
multiple vendors, GigE Vision reduces implementation costs 
compared to proprietary alternatives.
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7.	 Interoperability and Standards Compliance

	 As an open standard, GigE Vision ensures interoperability between 
devices from different manufacturers, offering flexibility in 
component selection and system upgrades. This is particularly 
important for military and industrial vehicles requiring long-term 
scalability and compatibility. The standard provides the basis 
guiding video delivery in vetronics systems across multiple defense 
organizations. 

8.	 Ease of Integration with Existing Networks

	 GigE Vision leverages standard Ethernet infrastructure, allowing 
seamless integration with vehicle communication systems and 
broader network architectures.
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Proven Applications of GigE Vision in Land-Based Vehicles

Military and Defense

Surveillance and reconnaissance vehicles rely on GigE Vision for real-
time local situational awareness, target, and threat detection. Its low 
latency and high bandwidth ensure rapid transmission of critical data 
between networking image sources, processing, and displays.

Autonomous and Semi-Autonomous Vehicles

GigE Vision enables advanced driver-assistance systems (ADAS) and 
autonomous navigation, ensuring timely and accurate visual data for 
obstacle detection and path planning.

Driver
Display Crew Commander

Display

Gunner
Display

Camera/Sensor

Camera/Sensor

Camera/Sensor Battle
Management
System

Radio

Command
Center

Camera/Sensor

Camera/Sensor

Recorder

RuggedCONNECT
Smart Video

Switcher 

Pleora’s RuggedCONNECT Smart Video Switcher platform is a modular, scalable, open approach 
to real-time sensor networking that helps vetronics designers reduce cognitive burden and 
increase mission-effectiveness for end-users while meeting interoperability and scalability 

demands in SWaP-C sensitive applications.
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Conclusion

Rugged land-based vehicle vetronics systems operating in extreme 
conditions and requiring real-time decision-making, demand the 
indispensable capabilities of low-latency video data transfer. GigE 
Vision stands out as the optimal choice for such applications. Its high 
bandwidth, long transmission distances, low latency, and robust design 
ensure reliable performance, with scalability and cost advantages for 
military vehicle vetronics system design.

As land-based vehicles continue to evolve, adopting GigE Vision 
technology will ensure they remain at the forefront of innovation, 
safety, and operational efficiency. GigE Vision provides the backbone for 
advanced imaging and video networking systems, enabling vehicles to 
meet the challenges of today and tomorrow with confidence.

For more information on GigE Vision and its applications, visit  
Pleora Technologies.

http://www.pleora.com/

