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Project Sponsor Overview

• Lockheed Martin is a leading global aerospace, 
defense, and security company.

• Operates in four main segments: Aeronautics, 
Rotary and Mission Systems, Space, Missiles 
and Fire Control.

• Major Contractor for the                                  
U.S. DoD specializing in                                
advanced technology                                 
systems, products,                                               
and services.
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Project Functional Specifications

• SmartSat software integration and 
functionality for efficient software update and 
processing.

• Building on the previous capstone project and 
the developed accelerators for targeted 
testing.

• Develop test infrastructure for application 
verification and profiling on target hardware.
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Project Design Specifications

• Development of a custom terminal within the 
PetaLinux environment, optimized for 
communication with the ZCU102 hardware.

• Creation of specialized script capable of 
automating the deployment of ML models tailored 
for benchmarking.

• Development of a script to record output data 
including performance metrics.

• Manage different models for image recognition 
and segmentation.
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Screen Mockup: PetaLinux Terminal
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Screen Mockup: Script Execution
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Screen Mockup: Results Display
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Screen Mockup: Optimal Results Menu
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Project Technical Specifications

• Integration of TensorFlow models with VitisAI
for optimized execution, enabling efficient 
benchmarking on Xilinx hardware platforms.

• Configuration of a custom PetaLinux system to 
facilitate communication and operation of AI 
applications.

• Utilization of the SmartSAT SDK environment, 
focusing on prototyping and testing.
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Project System Architecture
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Project System Components

• Hardware Platforms

▪ Xilinx ZCU102

▪ UDOO Bolt Gear

▪ AMD Jetson TX

• Software Platforms / Technologies

▪ Vitis AI

▪ PetaLinux OS

▪ SmartSat DSK
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Project Risks

• Xilinx Hardware and non-commodity Embedded Systems
▪ Limited, convoluted, sometimes incorrect documentation
▪ Mitigation - Frequent communication with sponsors and more 

frequent team meetings to resolve issues 

• Machine Learning
▪ No prior experience with ML. Will pose a challenge integrating 

with FPGA hardware 
▪ Mitigation – Each develop our own small image recognition model 

• Vitis AI 
▪ Minimal documentation on Vitis, as well as a different workflow 

than typical software development
▪ Mitigation - The team immediately began research on Vitis 

documentation and will work with sponsors.
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Questions?
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