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Enhancing Military Capabilities with Technology
Technology plays a pivotal role in modern warfare. It enhances military capabilities, improves strategic planning, and transforms 

communication systems. Technology is an indispensable tool that significantly influences the outcome of missions. Over the 

past several decades, high-definition video encoding applications have grown exponentially in defense, avionics and aerospace. 

Keeping up with the demand for faster, higher-quality video processing is easily one of the most challenging problems faced by 

system designers in the defense industry because of its high computation complexity and data bandwidth requirements. This 

challenge becomes even greater considering the wide variety of video standards available and types of devices used in the field. 

In today’s military, there is an ever-present need for warfighters to have rugged and smart displays that offer better actionable 

information through better quality video to enhance their performance in harsh, and sometimes chaotic, environments. Whether 

it be in the air, on land or at sea, it is crucial that the data being transmitted to those displays is faster, cleaner and more accurate 

so that the warfighter can make timely, smart decisions when it matters most. 

PICTURED: Warfighter flying a plane during a mission

Because of this, designers of rugged military solutions are looking to leverage technology and innovations from the commercial 

world in its products, where performance is traditionally advanced and optimized before being applied to harsh environments. 

By using technology like AV1, systems engineers are able to enhance situational awareness for the warfighter with better, more 

intelligent military systems.
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Open Standards for Military Electronics
Since the Tri-Service memo in 2019 calling for the implementation of the 

MOSA approach, open standards like the Open Group’s Sensor Open Systems 

Architecture (SOSA™) have become important building blocks in the embedded 

computing industry as companies think about the products that are being 

made for the American warfighter. 

The goal of MOSA, and more generally the use of open standards like SOSA 

and others, is to enable rapid, affordable, cross-platform best practices for 

systems, software, hardware, electrical, and mechanical engineering while 

being vendor-agnostic. By enabling interoperability in this way, open standards 

are one of the key steps in achieving the DoD’s Joint All-Domain Command and 

Control (JADC2) initiative. Applying an open architecture approach at a more 

granular level to embedded computing system and component development 

begins to make sense when considering the larger goal of data sharing and 

interoperability among all the military branches and devices used across 

various locations and equipment. 

The push for higher performance data processing has run in parallel to the 

push for open standards and the two initiatives are now converging with the 

use of AV1 for video encoding.

Adoption of AV1
AV1 is a codec that is used to compress a video file or stream to a lower bitrate 

while preserving and maximizing the visual quality. AV1 has the ability to 

switch between sequences in motion imagery, overwrite all reference frames 

without the use of a key frame, encode a stream into smaller segments, while 

changing bitrates and resolutions without having to perform re-encodes or the 

use of a full key frame. This allows the overall bitrate of stream to remain low. 

This is particularly useful in miliary applications because it allows the encoder 

to change resolutions and bitrates to accommodate flight changes, while the 

decoder can accept these changes without interrupting the video stream.  

A Short History of  
Video Coding Formats

Prior to 2018, VP9 was the go-to open and 

royalty-free video coding format that was 

developed by Google to be used mainly on its 

video platform and YouTube. This format had 

issues which prevented it from being adopted 

as mainstream because the codec itself was 

computationally intensive.

While VP9 did gain some momentum (via the 

main developer Google integrating it into their 

Chrome and YouTube product lines), it failed to 

penetrate markets where H.264 was already 

being utilized. The marginal improvements to 

bandwidth did not make it as high of a priority 

to implement a hardware codec (especially the 

encode side) by vendors.

To help solve the issues that VP9 was having, 

AV1 (short for AOMedia Video 1) was created 

as the successor to VP9. VP9 was used as 

the starting point for the creation of AV1. This 

platform was developed by the Alliance for Open 

Media, (AOMedia) a committee comprised of 

representatives from Google, Meta, Microsoft 

and Apple. 

As is the case with many technologies, the 

coding format has a history in the consumer 

market. Advances in performance with AV1 

have now enabled the adoption of the format in 

military applications, providing that market with 

a viable open standard option for video coding.

“AV1 Encoder For Use In Tactical Environments” by U.S. Army Combat Capabilities Development Command Aviation &  
Missile Center 

https://apps.dtic.mil/sti/trecms/pdf/AD1146129.pdf

https://apps.dtic.mil/sti/trecms/pdf/AD1146129.pdf
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NVIDIA Processing with AV1
NVIDIA products are one of the main ways hardware accelerated encode and decode is available to compute environments. 

Discrete GPUs, such as NVIDIA Ada Lovelace architecture, supports both AV1 encoding and decoding and brings back support  

for multiple encoders per GPU (up to three encoders and four decoders per GPU), enabling higher throughput compared to 

previous generations.

Previous codecs like VP9 that were supported by NVIDIA for decoding, were not always supported for encoding. While this made 

sense for more consumer-based applications of NVIDIA hardware, the adoption of AV1 encoding and decoding capabilities is a 

clear signal to the defense industry that NVIDIA sees the AV1 codec as efficient enough to integrate while in an open and  

royalty-free spec. 

An AV1 encoder also has the ability to take motion imagery from a group of cameras and stitch them together into a single 

stream, allowing for a 360° view of the surrounding environment.  Large Volume Motion Imagery sensors can encode motion 

imagery streams into a single data stream. 

Adoption for this standard within the mil/aero industry has been high thanks to these features, and products from Intel, AMD, 

and NVIDIA® all support AV1 decoding.  

According to NVIDIA, “the benefits of AV1 are best 

used in unison with the multi-encoder design 

featured on the NVIDIA Ada Architecture. New to 

Video Codec SDK 12.0 on chips with multiple NVENC, 

the processing load is evenly distributed across each 

encoder simultaneously. This optimization creates a 

huge reduction in encoding times which is critical in 

military operations. Multiple encoders in combination 

with the AV1 format allows NVIDIA Ada to support an 

incredible 8k at 60 fps video encode in real time.”

AV1 encoding across multiple hardware NVENC 

enables the next generation of video performance 

and dependability. With Video Codec SDK, higher 

livestream resolutions and export of video at 2x speed 

is made possible. PICTURED: NVIDIA Ada Lovelace architecture

“Improving Video Quality and Performance with AV1 and NVIDIA Ada Lovelace Architecture” by NVIDIA 

https://developer.nvidia.com/blog/improving-video-quality-and-performance-with-av1-and-nvidia-ada-lovelace-architecture/ 

https://developer.nvidia.com/blog/improving-video-quality-and-performance-with-av1-and-nvidia-ada-lovelace-architecture/  
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Better Quality per Bitrate
AV1 video coding format offers both substantial performance boosts and higher fidelity compared to more recent attempts at 

high performance encoding, such as H.264, H.265 and H.266.  AV1 uses intricate prediction and encoding methods, making it 

one of the most advanced codecs in image quality. H.264 relies on block-based motion prediction and quantization, while H.265 

enhances compression through more efficient algorithms. H.266 is still far off from being brought to hardware accelerated 

implementations. Research done by NVIDIA reveals that AV1 encoding achieves the same video quality as H.264 encoding at a 

40% lower bit rate. One metric they used is known as a PSNR (peak signal-to-noise ratio) score, which they describe as:

a decibel value that quantifies the reconstruction quality of images. It is the ratio between the maximum 

value (power) of a signal (original image or video) and the noise introduced by compression.

PSNR can be measured through the open-source tool FFMPEG by comparing the encoded video against the raw video input and 

is measured in decibels (dB) on a logarithmic scale.

This graph demonstrates that the same visual fidelity at 12Mbps of H.264 is achieved at just 7Mbps of AV1 encoding. In other 

words, one could encode a video at 7Mbps in AV1 and achieve roughly the same quality as the video encoded at 12Mbps in H.264. 

By encoding at a lower bitrate, the overall size of the video and bandwidth are reduced.

IMAGE CREDIT: NVIDIA
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Building on the NVIDIA Data

Rugged embedded computing systems rely on 

a foundation of various components. For video 

processing, NVIDIA has provided a solid baseline 

for GPU and CPU processing that utilizes AV1 

encoding and decoding. Before the components 

ever make it into a system that will be used in 

critical military applications, data benchmarking 

claims need to be verified.

In order to do so, we used the NVIDIA Jetson 

AGX Orin found on the EIZO Condor AGX-IOX 

product with its AV1 codec. We wanted to test 

the encoders across various video files that 

demonstrate different use-case scenarios for 

where an encoder may be used. For NVIDIA’s 

tests, they used videos of the game Fortnite 

recorded at 1080p. Given this video content does 

not align with the mil/aero industry, alternate 

video data was procured as raw YUV 4:2:0 data.

Dive deeper into the data in this technical study 

and learn how this coding format is meeting 

expectations for military system bandwidth, 

processing time and quality.

Another metric that NVIDIA uses to quantify video quality is the Video 

Multimethod Assessment Fusion (VMAF). An Emmy-award-winning algorithm, 

VMAF was developed by Netflix, the University of Southern California, Nantes 

Université, and The University of Texas at Austin.

IMAGE CREDIT: NVIDIA

An Open Standard for All Uses
Unlike H.264, H.265, and H.266, AV1 is a truly open standard. AV1 was 

developed by the Alliance for Open Media (AOMedia – a consortium of 

technology companies including Google, Meta, Netflix, and Microsoft), and is 

freely available and has no royalties for use. AV1 encoding is readily available, 

meets the performance needs of users and is primed to be adopted in all 

markets including the ISR space. 

While VP9 had a similar free and open mantra, it was difficult for GPU vendors 

to adapt hardware acceleration encoding at a product scale. Instead, these 

vendors focused primarily on hardware accelerated decoding with the primary 

use case signaled as decoding pre-recorded material (such as YouTube videos) 

which could be batch encoded in software or specialized ICs without high time 

sensitivity. As this was not the type of data utilized by military applications, 

adoption for the mil/aero industry was not ideal.

Note that at 4Mbps, the quality of AV1 is roughly the same as H.264 at 7Mbps. 

A Technical Study of AV1 
Video Coding Performance

A Better Way to Encode  
and Decode: 

Our Technical Study 

Read Now

https://www.eizorugged.com/av1-encoding-technical-study/
https://www.eizorugged.com/av1-encoding-technical-study/
https://www.eizorugged.com/av1-encoding-technical-study/
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The time sensitive use cases (live video distribution, which is highly utilized in military applications) require both the encode and 

decode side to both be readily accessible and efficient to ensure adoption. AV1 is the first open codec that truly achieves this.

Building on NVIDIA Success for Military System Development
With the AV1 codec supported by NVIDIA hardware for both encoding and decoding live video data, embedded computing 

engineers finally adopt an open standard video codec for military applications. The industry is starting to see the convergence of 

high-performance video processing with open standards initiatives in products like EIZO Rugged Solutions’ Condor™ AGX-IOX. 

PICTURED: EIZO Rugged Solutions’ Condor™ AGX-IOX

Designed with GPU & CPU compute 

capabilities, the Condor AGX-IOX is a SOSA 

aligned 3U VPX high-performance single board 

computer (SBC) utilizing the NVIDIA Jetson 

AGX Orin™ SoM supporting an NVIDIA Ampere 

GPU and the Arm® Cortex®-A78AE CPU. 

Ideal for both autonomous and embedded 

edge computing systems, the SBC provides 

instantaneous data analysis and transfer, 

multi-sensor processing, encode/decode and 

AI inferencing to the benefit of the warfighter 

when used in critical applications.

With the research results and benchmarking data provided by NVIDIA, companies like EIZO have a solid hardware solution to 
build on when creating high performance computing solutions for rugged and critical applications. AV1 is ultimately enabling 
better situational awareness for the warfighter and helps to build a more intelligent, open standards-based military system.

https://www.eizorugged.com/
mailto:ers-info@eizo.com
http://www.eizorugged.com/products/graphics-video-capture-cards/condor-agx-iox/

