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PURPOSE / PROBLEM DATA / RESULTS

« NASA’s Air Traffic Management-Exploration (ATM-X) project is * Approach 1, LLM with RAG (Azure OpenAl GPT-4) - More
conducting research that evolves the Urban Air Mobility (UAM) air capable of answering generalized questions, however, fell short
traffic management system towards a highly automated and when it came to numerical analysis, finding existing links, or
operationally flexible system of the future. guestions that required advanced graph analysis techniques such

as requirement generation using link prediction.
 The UAM airspace system research roadmap, or just roadmap, Is

a system engineering methodology to manage what is known, * Approach 2, Graph Database / Data Science + LLM (Azure

what is developed, and what is planned in NASA's UAM airspace OP_‘*“Al GPT-4) — Requires additional setup, C_OSt, and on-going
research & development (R&D) lifecycle. The roadmap can be maintenance, but proved to be the better solution for our specific
seen below, node / relationship counts are in parentheses. use-case. Approach 2 was able to answer all questions from our

n test set as seen in the table below.
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» System Engineers (SEs) are worried that they might miss maltiple actors.
dependencies when developing the UAM roadmap. SEs have Find all fequirements where Only Finds 4 of Coeils Tz
I|m|ted bandW|dth tO perform reqUirement anaIySiS, SO wWe need tO Erﬂifﬁvef:e?_luir:amentﬁ for Mot able to answer Capable of answering
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find a way to lighten the workload by providing a system that can missed
analyze the roadmap for missing requirements and links. Create five new requirements Capable of answering Capable of answering

Summarize the responsibilities Capable of answering Capable of answering, requires two sepa-
OBJ ECTIVES / GOALS of the UAM Operator rate questions from the user.
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* This research introduces the utilization of Large Language Models

(LLMs), such as OpenAl's GPT-4, to enhance the UAM * Approach 2 was deployed internally as a web-application, the
Requirement discovery process. interface for the web application can be seen below.
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* Two approaches were investigated: T
* Approach 1: Utilize a vector store to provide relevant i s . o i s

iInformation to the LLM based on the user’s question, a process
known as Retrieval Augmented Generation (RAG).

LLM / Retrieval-Augmented Generation Process
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‘2. Requirement '327 UNL-3.1X': The SDSP should use numerical weather prediction models that meet performance

p standards for estimating weather parameters. This requirement is important for the PIC as it provides
accurate weather predictions, ensuring the safety and efficiency of flight operations.
Original * “Destructuring” Requirements 3. Requirement '321 UNL-3.1X': The SDSP is required to collect and publish weather measurements mecting
,‘._ E;;{I_ LE d v X A : "

e Addin g cross- reference information “sensor and data Pﬂfﬁ?ﬂﬁﬂw standards for Wﬁaﬁhﬂﬁ-_nﬁftmtﬁﬁﬁ‘ to all subscribers. Tlﬁsr‘ﬂwnl?euent is relevant
%o the PIC as it provides real-tine weather updates, which are essential for maintaining the safety and
‘efficiency of flight operations.

Create e Using LLM embeddings model i
em beddlngs e Store embeddings in vector database SR

Retrieval-
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S * Observed 7x improvement in the speed of which SEs navigate the
cnowers were UAM roadmap and in some cases the LLM exhibited more
creativity than human user when generating requirements.

 Approach 2: Integrate the LLM with a graph database. The
LLM acts as an intermediary between the user and the graph
database, translating user questions into cypher queries for the

database and database responses into human-readable
answers for the user. » Reduces the likelihood of hallucinations from the LLM by coupling

it with an authoritative data source (graph database).

* Allows users to access powerful graph data algorithms, like link
prediction, without having to know the complex cypher query
language needed to access those methods traditionally.

LLM Graph Database Integration
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returned in a raw list format.
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