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Introduction – NASA Human Landing System 
(HLS) Program

• HLS is a central component of the 
Artemis campaign, enabling 
crewed lunar surface missions 
and supporting long-term 
exploration objectives. 

• As part of NASA’s public–private 
development strategy, the 
program integrates Commercial 
Providers’ lander designs with 
NASA’s insight and oversight 
responsibilities to ensure crew 
safety, mission performance, and 
sustainable lunar operations. 
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Source: Moon to Mars | NASA's Artemis Program - NASA

https://www.nasa.gov/humans-in-space/artemis/
https://www.nasa.gov/humans-in-space/artemis/
https://www.nasa.gov/humans-in-space/artemis/
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Introduction – HLS Risk Management Process

• The HLS Program employs an 
Agency-defined Risk Management 
framework built on Risk-Informed Decision 
Making (RIDM) and Continuous Risk 
Management (CRM). 

• A key element of this RM process is the 
identification and maturation of Office 
Concerns, which serve as early indicators of 
potential risks requiring additional definition 
before formal assessment. 

• However, recognizing thematic similarity 
across numerous Concerns remains 
challenging due to variations in technical 
perspective and overlapping subject matter.
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LLM with Graph Approach – 1 of 2
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LLM with Graph Approach – 2 of 2
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LLM with Graph Result
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• Microsoft CoPilot was used for this use case with several trial-and-error 
prompts.
– Each trials, CoPilot provided different themes posing a repeatability challenge.

• Hybrid approach
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Microsoft CoPilot Approach

1. Initial Themes 
(1st Prompt)

2. Verified 
Overlapping 

Themes
3. Final Themes 

(2nd Prompt)

1st Prompt: “Please create 
structured table summarizing all 
concerns in this file into themes. 
The columns are Theme and Core 
Summary.”

2nd Prompt: “Please use the following 
list as the themes to create structured 
table summarizing all concerns in the file 
into these themes. Please suggest 
additional themes beyond this list if 
necessary, when creating the structured 
table.”
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LLM with Graph vs. Microsoft CoPilot - Results

Note: Leading themes identified by two methods; duplicated sets are in italics.
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LLM with Graph vs. Microsoft CoPilot - Comparison
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Future Works

• The methodology is adaptable for use with all HLS Program Risks, and 
Cross-Program Risks (including other Artemis Programs, such as Orion).

• Exploring the use of LLM technology to aid in identifying supporting 
documentation for NASA's HLS Program Mission Certification of Flight 
Readiness (CoFR).
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