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Project Description The development of critical systems begins by defining the 

software requirements that the system is to be verified against. 
These requirements are typically written in natural-language, 
making them prone to ambiguity and errors. A number of 
approaches exist that aim to bridge the gap between natural-
language (user-friendly) and logic-based (verification-friendly) 
requirements that are more amenable to the strong verification 
required in safety and mission-critical domains. One approach 
is embodied by the Formal Requirements Elicitation Tool (FRET) 
developed by NASA Ames Research Center [1].  
 
This project will examine the use of NASA's Formal 
Requirements Elicitation Tool (FRET) in the development and 
verification of autonomous space robotics. This project will be 
in collaboration with the Satellite Applications Catapult, 
focusing on their in-orbit servicing and assembly (IOSM) test 
facilities. During this project, we will (1) carry out a literature 
review of requirements for autonomous space robotics and (2) 
elicit and formalise the requirements for the Satellite 
Applications Catapult's IOSM system. We will also automatically 
generate run-time monitors for the IOSM system that will be 
used to verify that it obeys its requirements.  
 
Through this work, we will distil and validate requirement 
patterns, similar to those in [2], for autonomous space robotics.  
 
[1] Giannakopoulou, Dimitra, et al. "Formal requirements 
elicitation with FRET." International Working Conference on 
Requirements Engineering: Foundation for Software Quality 
(REFSQ-2020). No. ARC-E-DAA-TN77785. 2020.  
[2] Vázquez, Gricel, et al. "Robotics: A New Mission for FRET 
Requirements." NASA Formal Methods Symposium. Cham: 
Springer Nature Switzerland, 2024.  
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Work plan • Weeks 1-2: Literature review of requirements for 
autonomous space robotics  and learn how to use FRET. 

• Weeks 3-4: Write up literature review and distil patterns 
if appropriate 

• Weeks 5-6: Discuss use case with Satellite Applications 
Catapult and carry out elicitation discussions with the 
Catapult using FRET 

• Week 7: Write up as a technical report. 
Summary of Project 
Objectives 

[Obj 1]: Literature Review of Requirements for Autonomous 
Space Robotics 
[Obj 2]: Produce a catalog of requirement patterns for this 
domain 
[Obj 3]: Validation use case with the Satellite Applications 
Catapult 

Learning Outcomes 1. Become a competent user of NASA’s Formal Requirements 
Elicitation Tool (FRET) 
2. Expertise in Requirements Engineering 
3. Ability to conduct a literature review 
4. Ability to write a research technical report 
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