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• Determining essential data packages required for the spare 
processor to ensure seamless mission continuity 

• Designing a bi-directional data exchange pathway between the 
primary and spare systems to ensure reliable data transfer and 
minimize latency for mission-critical and time-sensitive functions 

• Developing a mechanism to activate the emergency landing system 
in the event of a malfunction in both the primary and spare systems

• Prototyping the entire navigation system, and validating the design
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• Identify the requirements and constraints for each project objective

• Divide each project objective into small tasks and develop a timeline 

• Perform literature review on fault-tolerant data transfer methods, 
and state estimation algorithms

• Evaluate various potential design solutions in terms of reliability, 
efficiency, and complexity, to select the most suitable approach

• Document the entire research process, including design decisions, 
testing results, and any modifications

• Developing a Mars-ready airframe for the Mars Science Helicopter

• Designing a robust data transfer system for the primary and spare 
processors for the state estimator of a Mars Science Helicopter 

• Creating an emergency landing system for the Mars Science 
Helicopter in case of system failure

“Jetson Orin Nano Developer Kit Getting Started Guide,” NVIDIA Developer. https://developer.nvidia.com/embedded/learn/get-
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• A robust navigation system for the Mars Science Helicopter that is resilient to 
processor fault recovery 

• An emergency landing system for the Mars Science Helicopter, preventing the 
helicopter from crashing

• A prototyping system that demonstrates resilience to injected processor faults

• Applicable to any crucial task requiring a fail-safe mechanism 

• Adaptable to commercial drones for search and rescue, surveying, and delivery

• Useful to improve the safety and reliability of self-driving cars by ensuring 
real-time sensor fusion and redundant data storage

https://ntrs.nasa.gov/citations/2020000213

