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Using GPUs to Architect AI/ML Solutions that Align to MOSA’s Objectives 



GPUs Use – Rendering

• Engine for graphics rendering 
• Frees up CPU from the doing work

Pixels



GPUs Use – Parallel Compute

https://www.nvidia.com/en-us/glossary/data-science/tensorflow/

Pixels

Anything



GPUs Use – Compute Explosion (Data Center)



Why GPUs for Compute at Embedded?



What are we trying to Achieve with MOSA?

• Interoperability
• Reuse
• Future Proofing
• Reducing Cost
• Faster Tech Adoption/Refresh

"The beginning of wisdom is the definition of terms"

Ambiguous



What are we trying to Achieve with MOSA?

• Interoperability
• Reuse
• Future Proofing
• Reducing Cost
• Faster Tech Adoption/Refresh

• Short Term
• Long Term
• Upgrade
• Lifecycle
• Per unit
• Maintenance



What are we trying to Achieve with MOSA?

Solutions need to be designed with 
Flexibility to address the Ambiguity

Difficult to do in embedded space where SWaP is often top 
priority



Partition of Workflow

Sample OrganizePipe ProcessPipe

Convert 
waves to Data

Make it 
“processable” data

Do something 
with the dataWaves



Why GPUs for Compute at Embedded?

• GPUs are the true software defined 
processing compute engine 

Geospatial SAR RADAR SDR LIDAR EO/IR

FPGACustom
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Bottlenecks and Efficiency

Sample OrganizePipe ProcessPipe



Bottlenecks and Efficiency

Sample OrganizePipe ProcessPipe



Bottlenecks and Efficiency

Sample OrganizePipe ProcessPipe



VPX Data Flow

GPU Class Power

A500 10W-45W

A2000 26W-60W

A4500 46W-115W

Sample OrganizePipe Pipe Process
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VPX Data Flow

GPU Class Power

A500 10W-45W

A2000 26W-60W

A4500 46W-115W

Sample OrganizePipe Pipe

With GPUs, the software just works regardless of scale

Process



DisplayDP

A4500 GPU

EO/IR

Render
(OpenGL)

Video Processing
(OpenCV and 

TensorRT)

Ethernet

PCIeCPU

Encode
(NVENC)

Video

Multi Modality Flexibility



RF 
Transmitter

FM Demodulation 
(NVIDIA cuSignal)

Automatic Speech 
Recognition 

(NVIDIA NeMo)

Polyphase 
Down Sampling 

(NVIDIA cuSignal)

Speech

PCIe DisplayDP

A4500 GPU

CPU

SDR

Multi Modality Flexibility

RF IQ Samples
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Hardware vs Software

Sample OrganizePipe ProcessPipe

Software: Packetization and Delivery



ETH Header

IP Header

UDP Header

Payload

Data I want to Process

Other

Other

Packetization



End of Video Frame

Start of a New 
Video Frame

Current vertical 
position within horizontal row

Current horizontal row

Video Timestamp

RTP Sequence

Packetization: ST2110 EO/IR

The actual pixels



Other
Data I want to Process
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Ethernet Scaling



Ethernet Scaling

Can’t Keep Up



ETH Header

IP Header

UDP Header

Payload

Delivery

SBC

14.6.11

CPU

NIC



ETH Header

IP Header

UDP Header

IB Headers

Payload

RoCE Write

RoCE (RDMA over Converged Ethernet)



ApplicationApplication

System 1 System 2

RoCE Setup



NIC

NIC

NIC

NIC

NIC

NIC

NIC

NIC

NIC

NIC

NIC

NIC

Multicast and Connectionless Point to Point

Standard Ethernet RoCE

SwitchSwitch



Cross Functional Approach to Open Solutions

What do we do?



www.eizorugged.com
Connect with us!
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