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About the INCOSE
Webinar Series

* Piloted in 2008 from a “CAB Need”

* Avirtual offering aimed to provide
relevant technical information from
INCOSE professionals on current
systems engineering topics; on a
regular basis through an easy to
access platform / media type

* Held once a month (normally on
the 39 Wednesday)

Questions? Comments? Suggestions?
Email us at webinars@incose.net!



mailto:webinars@incose.net

Webinars & SEP
PDU* Credits You can ciain { L

Engineering Professional

(SEP) renewal by attending this
entire webinar.

More information can be found b Ateicanca e _
webinar: "Attend non-peer-reviewed

on Renewinq Certification Q Eligible Sources Professional Technical Society

: event.”
(II’]COSG.OI‘Q) ¥ T;é—laim PDU Watching a recording of the webinar:

"Consume SE-related media,
including journal article, book, video,
or audio."

*PDU — Professional Development Unit

INCOSE webinars may also .
apply to the PDU requirements Claim PDUs for g
of other organizations, : o , =
depending on the subject

matter.

Other certifications



https://www.incose.org/certification/after-certification/renewing-certification
https://www.incose.org/certification/after-certification/renewing-certification

Webinar
Program

\/Welcome (2-5 minutes)

Presentation (40-45 minutes)
Please use Q&A feature via Zoom

to enter your guestions

Q&A Session (10 minutes)
Questions will be selected and

asked by the Host
Brief Closing (2-5 minutes)

INCOSE



This Webinar Is
being recorded.

The full recording and slide
deck will be made available to
all INCOSE members and
CAB Associates within 10-12
business days from original
air date in the Professional
Development Portal (PDP).

Questions? Comments? Suggestions?
Email us at webinars@incose.net!

incose.org | 7


mailto:webinars@incose.net

Enhancing Systems
Engineering Through
Generative Al (GAI)


https://www.incose.org/

INCOZéE
Dr. Steven Dam

SPEC Innovations President & Founder, Inventor of Innoslate

Dr. Dam has been involved with structured analysis, software development, and systems

engineering for over 45 years.

He has authored four systems engineering-based books, including his most recent, “Real

MBSE: Model-Based Systems Engineering Using LML and Innoslate.”

* B.S. and Ph.D. in Physics » 2024 AIAA Associate Fellow

* INCOSE-certified ESEP * INCOSE 2023 Founder's Award
Recipient



Today’s
Agenda

INCOSE

What is Al & GAI?

Early AI/NLP Techniques
Used in Innoslate

NASA STTR Research
Results

GMU Graduate Research
Project Results

Potential Benefits and
Limitations of AI4SE

What does AI4ASE mean for
Engineers and their
Projects?



What Is Al and
Generative Al?

*Derived from Google Definition

Al stands for Artificial Intelligence. It refers to the
ability of machines to perform tasks that would
normally require human intelligence, such as
learning, problem-solving, decision-making, and
pattern recognition.*

Generative Al is the capability to generate text,
images or other data using models, often in
response to prompts. Generative Al models learn the
patterns and structure of their training data and then
generate new data that has similar characteristics.*

Generative Al has been recently
popularized by ChatGPT




What do people
think of when
you say Al?



https://www.imdb.com/title/tt0343818/

Current State
of Al

Al techniques have potential to enhance
systems engineering

incose.org | 13
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Al-Generated
Images

Al Graphics v Al Game Tools v Al Writing v ChatGPT v

Al Art Generator

Turn imagination into art. Our Al image generator brings imagination
to life, producing stunning art, illustrations, and images in seconds.
Unleash creativity and express yourself in new ways with the power of
Al. Simply enter a few words, and watch Hotpot transform text into
incredible art.

See Al ot Generator to reimagine yourself with Al

Explore Al Art Gallery for recent creations.

Style
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Natural Language
Processing

Natural Language Processing Pipeline

Step 3

Stemming

7 Turing
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Large Language
Models (LLM)
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Early
Application of
Al to Innoslate

nnoslate began use of AI/NLP in 2015

..............


https://sp.slalom.com/ourfirm/studio/SitePages/templates.aspx

Requirements
Quality Checker

e B PP © New Requirement @open~ [Wems] & Report Search the Document
Entity Auto Number Rationale & Quality Score ']
All Documnant Enfities B Bassline
VR.1 Space Vehicle First-r g rompise 3QUE... ; Analysisand test shail be 78%
Only Requirements " considered successtul itne (N
‘The space vehicle first-mode natural frequent Quality Check sand test estimate and measured first
Oy Statsments ° # Actooym Extractor mode is greater than 25 Hz
VR.1.1 Natural Frequency Ar Q FindAnd Replace 100%
Only Verification Requirements 0
The analysis shall develop a multi-node finite element model to estimate natural
modes.
Labels (AND)
VR.1.2 Natural Frequency Test B
Verification Requirement 7 —
The test shall conduct (sine sweep] of the g a vibration
Analysis 3 Lable.
Namratrabinn E

Labeis
[ Ao ] Dermorsirasc
[ 2etey Reourement]

&

& =
=
Metadata  Aftributes  Relationships

Quality Score
67%
Clear

Yes

Complete
No

+ Contains multiple sentences.

& « Consider splitting into multiple
Hierarch
" requirements.
Varification Requirements Document
Consistent
5 VR.1 Space Vehicle First-mo. 41
Yes
VR.1.1 Natural Frequency ... T
VR.1.2 Natural Frequency ... T
Correct
VR.Z Appropriate Markings i
VR 3 Altiude Accuracy i Yes
VR4 Battery GSE Charge Di...  JI
VRS State of Charge I Design
B VR.6 Fastener Type n
T & Yes
VRE.1 )
re It 1
Feasible
Yes
Traceable
Yes
Verifiable
No

- Potential ambigs
[appropriate, all]

incose.org | 20

Comments




Requirements
Traceability

Assist

¥

Lot st Enory (v i)
[Ey——

o 0% Auie]
Qusey

Gueny
w

[rm—r—
wanas

J\ Test Center

Entity View

History Dialog
ince Tey
sts all ~ LML Diagrams

Spider Diagram

~ General Diagrams
Hierarchy Diagram

Risk Diagram
tess

[y 4@5 Timeline Diagram

Tree Diagram

~ Matrix

Traceability Matrix

Open Traceability Ma

lule Acc...

@ Open~ More~ & Re

It s

ance criteria

Lt s s (v ek
Sy aceepance

Top X A}
Query

.
s

eiaionsbin Type

vories

Meets all propulsion module | wn ey
acceptance ctiteria ¥

(L — v v

L pe—————— Y
TE.1.1.1 Propetant Tank Luak Text v

TE.1041 Prapaant Tk nspection v

T e ————— A v
TE.1.1.3 Ha Tara Loak Fiat v

[ERR PR N—— ¢

TP —— v
[ETRPR— v o
LTI sr——— v

TE141.2 Prossure Transdorar . v v

[T ———— v
TG Boptae odin Accapin. v v
TSy | o S

TE.1.5 Paytoad Moduis Accaptance. VS

@ Opn ¥ e+

e

.1 Syatem Aceagtance Tt v o
L re—
114 Prepatant Tank Losk Teat v

TE L84 Propelit Taok agection o

TE.1.1.2 Propulsion Module Senuchu..

TC.1.1.2 Ho Tar Leak Test

A8 Mo Tank Inspaction

G114 Prepatiant Managumant 5.

4

64141 Line Inapacean

TGA1.8.1.1 Valve Functional Tst

TEA1 4.2 Prosaurs Transduser ...

6,12 o Pan Mosu Acceptan

TG.1.3 Basopiate Modus Accapian.

TC.1.4 Sear Ay Acceptince Tosts

LSENCNENENENENEY |

CLRNRRR
<
<

AAY

[T ——

AAYASANANANENLNES

o
£
N
v
v
v
v
v
v
v
v
v

» wseaer Opaens,
 Checke Cat s

Suspact s

#e
¥ inscamr optens
+ Cheched Col Opions.
Suspactassst
Tonateaty poss
o Aot

Hop

Lot oot Entity (¥ A}
e —

T (X Axis]

Query

ey
=

Ralationsnip Type

TCA System Acceptanca Test
TC1.1 Prapulsicn Modulo Accepta.

o TC.1.1.1 Propellant Tank Laak Test
TC1.1.1 Propeliant Tank Inspecticn

Top Ensty.

A2 Natural Frecuency T

Tha fos snall condu

113 He Tank Losk Taat

€ 76.2.9.3.1 e Tank mspaction

TC1,1,4 Propellant Managameen S.

Lam Entiy
TIC1.1.2 Progadsion Mecide Sructural Tast
Mount propulskon module i wbration

Lin Inspection

1 Vave Funetons! Test

sl sursmy Lsing sine sweep

2 Prossure Tranaaucer .

1.2 Top Panel Moduie Accaptan

s 1ot g | [ woate .
C.1.4 Solar Array Acaptance Tasts

1.5 Payiand Modle Accuptanc. ..

Lol O

aca Gonmn,

Lt Root Bty (¥ Asle]
Spsiam Accestance

T (% Axis)
Query -
au
” T System Accaptanca Test
rs
TE.1.1 Propuision Module Accapta.
Reiatonship Type
761,11 Propatant Tank Lo Tost
varties

TE.1.1.4.1 Propaliant Tank inspecsion
TC.1.1.2 Progulsion odule Stnucts...
TE.1.1.3 He Task Laak Tast

161421 e Tank inspeceion
TE.1.1.4 Propetiant Management 3.
TEA14.1 Line Inspection
TG40 Vabvm Fumctonal Test
TE1.14.1.2 Pressure Transiucar F...
TC.1.2 Top Panet Module Acceptan.
TE.1.3 Basepiste Module Acceptan...
TG.14 Solar Array Azcaptanca Teats

T6.1.8 Payioad Module Acceptanc.

TC11.2 Propulsian Module Siruct...

v 4

v e v
v
e

v v v
v
N v
¥ v
4 v
¥ v
¥ v
¥ N v
v v

v v

v v

e

¥ iescator Optins

+ Checksd Gal Opons

Susgect Assst
Tmceaity Assis

[ep—

Hep



Intelligence View

raons | Compintn FimSAT Model

ntelligence Dashboard

K Overa Anaiysis

Pass Rate: 39%

B e 5 e

[ I e R —

e e s e (]
L LI TP L]
Mot o i (]
g e e e ot e s ]
e e e e e e "

= Action Ansiysis
PR P ——
s e e g
e o ety s et

e e e

L —— ()

B

arvem e i

e o vt vt s e

L sm——

= Assot Analysis

R — ®
Ams e o et ®
Annate 10t o vt packores ey action. ®
e @
®
@®
[ReR—— ®
= voanspi
vttt ®
ettt o s e ®
810413 L1 1 e Rt gerarTied X TRCHNSE By aY AETEN ®
PP P —————

INCOSE

@ o [

= Condut Analysis.
ot s B s
B TR

[ —

Ry ]

T r——

I T LR 3]
[ — ]
Raaremens e v s ]
e @
Rt sty e o pret- @

R S S —

incose.org | 22



NASA STTR
Research
Results

In collaboration with George Mason University
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Phase |

Phase | resulted in the
development of Sopatra

Sopatra imports an MS
Word File and transforms
the text into behavior
diagrams using NLP

A special version of the
Innoslate Monte Carlo
simulator is used to analyze
the diagram
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Phase |l

That work led to the
implementation of ChatGPT
into Innoslate to experiment
with its application for SE
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Phase |l

* Additional suggested

enhancements to Sopatra

were also developed
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GMU Graduate Research Project Results

* SPEC Innovations sponsored a graduate research project (capstone)
entitled: “A Proposal for Integrating Generative Al into Innoslate”

* Although the focus was on Innoslate, a number of the lessons learned
from the project have value for other tool vendors, researchers, and
practitioners

* The goal for the project (as developed by the students) was to: “unveil
a vision where tasks and processes are not just facilitated but
revolutionized”

INCOSE
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GMU Graduate Research Project Results

* The result of this work included several opportunities

* The general opportunities were:
= Use of GAI in generating quality scores and recommending changes
= Use GAI to create diagrams and enhance the layout automatically
= Use GAI to generate test cases from the requirements

* Although these recommendations may not be unique (and some tools
have already incorporated portions of these ideas), they show how
having GAI built into a product can provide the means to enhance how
we do systems engineering



INCOSE

Potential Benefits and Limitations of AI4SE

* Potential benefits * Limitations
= Speed up analysis and = GAl can only get us so far ... it will
development of complex systems not replace the systems engineer

- Enable greater understanding of it will enhance us

the risks associated with the = GAIl needs to learn from limited
project datasets (IP/Security issues)

= Aid in optimization of the system = Methods to reduce
for all the “illities” and constraints “hallucinations” from GAls must

occur for us to trust the results



What does AI4SE mean for Engineers "
and their Projects?

* An interactive, digital
assistant to make systems
engineering fast, better, and
cheaper

*  We may need technologies
not even thought of at this
time to make that feasible

* Clearly, Al will play a major
role in achieving this vision

Innoslate Version 20 = Jarvis?

Jarvis Video



https://www.youtube.com/watch?v=DZaAFADoF1M

Connect with me and
SPEC Innovations for
future content on
Innoslate and the

industry.

INCOSE

SPEC Innovations President & Founder, Inventor of
Innoslate

| linkedin.com/steve-dam
X @StevenHDam
e steven.dam@specinnovations.com

Creators of Innoslate & Sopatra

W specinnovations.com
| linkedin.com/company/specinnovations
e info@specinnovations.com



Thank you.
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Q&A Session

Please submit your questions in the Zoom’s Q&A feature.



Next Month’s
Webinar:

Wednesday, 17" April
2024 at 10:00 AM
EST/15:00 UTC

What is an ESEP and
why should | become
one?

Presented by David Ward &
Courtney Wright




Quick Reminders

All the previous webinars * Attending a Webinar does
are now located in the count as 1 PDU credit
Professional Development towards your SEP renewal

Portal (PDP).

Save the date for
#INCOSEIS

Tuesday 2 - Saturday 6 july

{:’&:4. 34'“,.“‘ _I it
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