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This presentation

e Introduction

e Motivation and prospects

e Related work e Pilot case study

e Model synthesis and work products  Aircraft assets in large-scale SAR systems
e Our approach e Discussion

o Stepwise method and visual-to-text e Chaining, responses and concerns

e Conclusion

e Questions most welcome
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I nt rOd u Ct I O n Intelligent automation, man-machine coordination and Al

e Motivation * Prospects of Al towards design
e Our motivation lies in the complexity and e Language processing Al such as LLMs brings
intricacy of systems that involve automation: both advantages and issues...
« The issue of automation in operation is « Language processing works as enabler to
reflected in the design process, heavy-lifting of design by the front-end,
o Multi-domain stacking leads to higher « At the same time, their probabilistic
cognitive effort and workload towards character attracts criticism for its lack of
awareness in design. matter-of-factness.
e Complexity and intricacy... Front-end heavy-lifting... how to answer questions. 3
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Re I ate d WO rk LLMs for model synthesis and work products

Prompt pattern Auxiliary Answer Validation
Reference :
& LLM type resources results & correction
Tikayat Ray BERT Reference Processed Requirement grammar
et al. [16] over requirements requirements structure inspection
source data in documentation on boilerplates with demonstration
Ofsa & Single Reference List of mission Comparison of results across
Topcu [17] few-shot mission statement stakeholders several prompls under same
o GPT-3.5 with prompl wilth descriptions prompl-lo-answer treatment
Balu Two Reference Processed Comparison of results
et al. [18] few-shot requirements from system design across some different
o GPT-3.5 RAG database requirements prompl-lo-answer lrealments
Camara Single UML-model Processed Comparison of prompt trials
etal. [19] one-shot references from UML models and review and correction
to GPT-3* research team specifications of resulting UML-models
e Input formulations, examples/templating and prompting approach... How to complete? 5
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Re I ate d WO rk LLMs for model synthesis and work products

Prompt pattern Target task & Auxiliary Answer results

Reference . . _—

& LLM type design domain resources & validation
Norheim No prompling Requirements Available Framing and benchmarking
et al. [30] found in work engineering research datasets of requirement studies

In aerospace on reguirements for LLM use
. - ultiple zard analyses ument specifications “xpert review indicates

Nouri et al Multipl Hazard analy Doc pecifi Expe d
[31, 32] few-shot to and synthesis of and design figures LLM as good for preliminary

custom GPT-4 safely requirements from RAG database use, outputs need review
Geissler Multiple Failure scenario Reference models, Comparison across different
et al. [33] few-shot estimation in information and code prompt-lo-answer treatments

to GPT-3.5T safely engineering from RAG database deemed satisfactory by team
Odu Multiple Safety assurance Processed GSN Similarity of prompt outputs
et al. [34] one-shot argument synthesis patterns and software indicates difficulties with
to GPT-4o in safely engineering engineering guides mixed-cardinality relationships

Fa »

e Requirements engineering, hazard analyses and safety assurance... How to make Al comply?
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O u r a p p ro a C h Experiment ways to plan and interact with the Al

A e

. The study involves dealing with different LLMs over a
‘ VI s u a I path standard chatbox interface by the model provider (OpenAl).
St ructu red . The question chains were performed until 31 of July, while
4 p rO m pt |n g standard LLM chatbox still offered manual model selection
prompting

Unstructured

E Prompt chain modelling Standard chatbox inputs
prompting

X - Definition of systems engineering -> Copying question chunks onto chatbox
Literature stages, which questions aim at inputs including answer policy and
review generating work products? work product questions.

Chain parsing and chunking Conversation planning directives

- XML-reading to on-screennode - Planning of conversation course with
Prompﬁng as collaboration resource arrangements, splitting prompt answer format, automated relations
chain onto question chunks and review/update directives.

e State-of-the-art, first prompt trials, preliminary manual conversations, prompt chain. 6
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O u r a p p rO a C h Experiment ways to plan and interact with the Al

. The study involves dealing with different LLMs over a
VI s u a I path standard chatbox interface by the model provider (OpenAl).

The question chains were performed until 31 of July, while

p rO m pt N g standard LLM chatbox still offered manual model selection

G Prompt chain modelling Standard chatbox inputs

- Definition of systems engineering -> Copying question chunks onto chatbox
stages, which questions aim at inputs including answer policy and
generating work products? work product questions.

Chain parsing and chunking Conversation planning directives

- XML-reading to on-screennode - Planning of conversation course with
arrangements, splitting prompt answer format, automated relations
chain onto question chunks and review/update directives.

e Language Al in engineering, current issues, preliminar exploration - Focus on the front-end. 7
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Pilot case study
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2, About

[ [
'1‘,"3- FT_2025_o4mini - Conversation structure setup O X
system
actors -* ChatGPT o4-mini ~ @

‘mission_case_jacui_flood_20250625_15:2
1. About 5 roo:

mission case
definition This phase 20250625_15:25 UTC

e Planning prompt chains will include

My question:

the following
Please incorporate this as reference mission case. Make a block documenting what you

questions

know and confirm you are clear for the next phase.

e Raise information input to aircraft design i
Here you will do This 5 the

the ask-me-back . . . -

- and allow for upda‘iﬁeﬁ-ﬁ@a—tl()n quﬂhfy, - '-edqe"::'i'l'_ﬁ{i?;nt

Do you understand?
Proceed next

¢ Pre-planned visual route pa

Answer:

Below is a documented reference case for the Jacuf River flood, to serve as a practical

example for our search-and-rescue mission planning:

Reference Mission Case: Jacui River Flood (Late April-Mid
May 2024)

prompt questions,

Each section From 1 to 2 1 Event Overvi
1 1 Ty ill have a From missio - RvemtRverview
L Prompt cnain 1S Spllt m uﬁ§m@% @hu kS to:;latlonshlp ———b- case definition + Timeline: Flooding commenced 29 April 2024, peaked early May, and persisted
Here you willdo from mability "'"‘—H. to the next system acto into the second week of May.
the agk-me-{i@llltate lnteraCtIOIl Wlt thﬂip@hatb() and contributi « Location: Jacui River basin, Rio Grande do Sul, Brazil, including tributaries
and allow for updates. St;:rii:{;mnireggd (Taquari, Caf, Sinos).
Do you under: ? . Triggers & Drivers
vou undersigticy for tone, context e 2. Tiggers &D
/ From 2 tg 4: From S}’Stem * Meteorology: Stationary atmosphe"’ block, end-of—El Nifio transition,
starting from role, from system actors to [Ask anything
actors to stakeholder and
mobility parties needs + = Tools 2
purpn ses ChatGPT can make mistakes. Check important info.

=)
)
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Discussion
® £ > ChatGPT 2, Share
o Nimppbargdgdldd output

a Context: Large-scale SAR mission triggered by massive rainfall and flooding in the Jacui-
- . . . . : .
o Bafticaitidbokiybldaipattiesiviptmreshmrfull R ciiasiiioi
References to Air Mobility and Aircraft:
* Air mobility assets (rotary-wing, fixed-wing, and drones) are critical for:
@w&mmnmdnmjtmd prOblems, * Aerial reconnaissance ar_}g mapping of flooded areas.
* Transport of rescue personnel and supplies to isolated zones.
* Evacuation of stranded populations when ground access is lost.

m] . . . . Xm .IE * Air operations are coordinated from joint command centers (state, military, and civil
> 5 q ! Eg{ ﬁ Iim zks ﬂsm ﬁi@m mﬂt defense).

* Meteorological and visibility constraints influence sortie frequency and flight

. ¢ = . . o envelope.
ﬂmdﬂmﬁﬂg m@m, * Helipads and temporary airstrips near industrial and urban zones serve as ad-hoc

logistical hubs.

B ,$1 ﬂ ﬁlehal ]1 i ] i . i] ] oo 1 -Ilm ation S E:wironmental indicators affecting air operations:

Persistent low visibility (fog and rain) reducing flight safety.

* Strong winds from river-lagoon interfaces impacting low-altitude maneuvering.

. °* ® . . L3 * Aerosolized debris and unstable air columns over hot/cold air pockets from flooded
oppolrtimgichieelisl 3 nied apieaticatibres) ce,
[ °
> PDorecitsayvbyathd editbok mudelsomatputs 5 2.In Stakeholders and Parties

- e

for drathreand - ins¢hefdomptantivitiesg chains. | 5
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Conclusion

Thank you for having me. F12025 in Stockholm

The 12th Swedish
Aerospace Technology Congress

Questions most welcome.
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