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BACKGROUND CASE STUDY RESULTS



Background
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Artificial Intelligence
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• ChatGPT released its demo to the public on 
November 30, 2022. 
– By end of its first month up, it had 266 million visits.



Research Questions: 
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1. Can engineers or anyone working in systems engineering use AI to help develop new or 
improved system development projects?

2. Do available AI platforms vary significantly based on similar prompts?
3. Which stages of the INCOSE Technical Process are best and least suited for AI 

implementation?
4. Can prompts provided to AI be “engineered” for some or all of the steps in the INCOSE 

technical process? If so, what would the prompts/templates look like? If not, why does a 
prompt/template not work?

5. If a past product development course project is used as a test case, how does the AI 
platform complete the various INCOSE Technical Process steps compared to the human 
team?

6. What recommendations can be provided to any individual or team embarking on a 
new/improved system engineering effort regarding how to best utilize AI?



Use Case Foundation: Project Setup
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Class Project: Follow a process from coming up with a pain point to pitching 
that idea in one semester using various tools introduced. 
Pain Point: Losing Discs in Disc Golf
Years of Experience in Engineering
• Rachelle – 9 years
• Pete – 15 years
• Ken – 6 years
• Yiyang – 13 years
• Emily – 5 years



Use Case Foundation: Disc Golf
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Disc golf is played much like golf except, instead of 
a ball and clubs, players use a flying disc.

-Professional Disc Golf Association
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From SE5
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Business or Mission Analysis
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Define the Problem or Opportunity Space

– Asked to identify pains 
with losing discs

– Asked the same 
prompts with slight 
variations in language

– Asked for the problem 
statement to remain 
solution-neutral

ChatGPT Output: 
“To enhance the disc golf experience by innovating 
and implementing effective solutions that minimize 

the loss of discs, ensuring a more enjoyable, 
uninterrupted, and sustainable play for enthusiasts 

of all levels.” 
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Characterize the Solution Space

• Asked for a list of 
stakeholders 

• Asked for more 
information on groups 
listed
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Nine Element Model 
(Sillitto, 2014)



Characterize the Solution Space
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• External searches
– Benchmarking of similar products on the market

• Kept language broad to not limit what we would find
– Patent searches

• AI understands the CPC codes 
• Keywords can also be used



Stakeholder Needs and Requirement Definition
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Define Stakeholder Needs
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• Review Data
– More Benchmarking
– Interviews

• AI was used to create interview questions
• Constraints can be added for what is acceptable or 

unacceptable. 
• AI can also take those interview questions and provide 

answers based on a Customer persona.



Mock Interview

2-6 July 2024 www.incose.org/symp2024 #INCOSEIS 16



Transform Stakeholder Needs into Stakeholder 
Requirements
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• From the interviews you 
conduct, or you ask AI to 
do, you can ask AI to 
summarize the needs 
based on these 
responses.

• Guidance on 
requirements generation 
can be provided

• This is one area where a 
large chat history can be 
of benefit. 



It can still give funny results….
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System Architecture Definition
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Develop models and views of candidate 
architectures
• Determining system 

boundary is not really easy 
for AI to help with but it can 
with decomposing the 
system.
– Different decomposition 

techniques can be 
prompted to the AI 
instead of taking the 
default

– Table shows example of 
decomposition by 
function
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Relate the Architecture to Design

• AI can help define 
concept classification 
trees
– AI tends to be more 

specific than general, 
users need to prompt 
for such answers
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Short Delve into Design Definition
• Ask AI for feasible concepts 

to address subsystems
– Users can ask for more 

information on each idea if 
first explanation is too vague

– This is a much more 
interactive process to tease 
out information needed. 

– AI came up some ideas we 
had not originally considered 
and even our final idea, even 
if it did not rank high when 
evaluated. 
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Results
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AI vs Human
• Treat AI like a student

– AI can be “trained” on methods
– Results are highly dependent on 

how they are “taught”
– Wording is important to make

sure the AI understands the 
requests given.

– Can be asked for its “thought
process” 

• Chat history can help or hurt
when it comes to the next
inquiries. 

• Users should treat AI like a 
teammate, not a subject
matter expert.
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ChatGPT vs Bing
• References

– Bing is embedded in a 
search

– ChatGPT will not give
sources unless asked and 
this is not 100% of 
the time.

– ChatGPT also has a 
limited memory of up to 
Sept 2021 for 3.5. 4.0 
does say it is limited but 
does not give a date.

• Answer Length
– Bing gives much shorter 

answers
– ChatGPT will be thorough

in its answers compared to 
Bing.

• Bing limitations 
– Get 300 chats per day with

30 per chat
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ChatGPT 3.5 vs ChatGPT 4.0

ChatGPT 3.5
• Free with login
• Povides similar content to 4.0, just

different formatting.
– Ex: Could provide the same

forumlas for a Analytic Hierarchy
Process but 4.0 could not complete
the math while 3.5 could. 

ChatGPT 4.0
• Free limited usages with paid

subscription
• Different paid features:

– DALL-E 3’s image generator
– Voice chats
– ChatGPT custom bots
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Future Trends
• AI Usage will continue to 

increase
– Clerical Use: Emails and 

Meeting Agenda/Minutes
– Software/Code generation

• Web UI within 
Company intranets

• Applications 
with embedded AI features
– Documentation (Microsoft)
– Coding (Github)

• APIs exposed for
developer use

• Existing app extensions 
to ChatGPT UI

• Will not replace the 
human, at least not in the 
near term
o Outputs of AI must always

be reviewed
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