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Culture Hacking Wy
« " ..systematic design and
implementation...that yield desired
results.”
Feuer, Adam. 2011. “Culture Hacking.” Core Protocols for Shared Vision. twitter. ESE
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Lightning Round Discussants

* Today’'s Host:

Dr. C. Robert Kenley
— S.B. Management - MIT
— M.S. Statistics - Purdue

— M.S. Engineering-Economic
Systems - Stanford

— PhD. Engineering-Economic
Systems - Stanford

— Professor of Practice -
Industrial Engineering —
Purdue - i

— Fe”OW, INCOSE Lightning

Round

www.incose.org/iw2022 | 4



Lightning Round Discussants

 Today’'s Guest:

Ibukun Phillips
— M.S. Industrial Engineering -
Purdue

— PhD. Student, Industrial
Engineering - Purdue

— Research Interest —
Verification and Validation of | |
Al-Enabled Systems, CAVSs. v A

Round_~

www.incose.org/iw2022 5



Motivation

. . g n *;"'f““‘\‘- e SD@gaﬂuEQT DRwaER!l W S Wa.t(?ater .Shgre
Application of Artificial N~ E— ... FSD BETA 10.:

Intelligence (Al) in self-driving
vehicles technology

Safety-critical challenge

Watch on @& Youlube

Public trust and confidence In

Tesla Model Y on snowy road.

teCh Nno | Ogy (https://insideevs.com/news/558832/tesla-fsd-beta-
snow-fail/)
MBSE
Lightning
Round
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Bridging the Gap Wiy

Evaluate the
-3 intelligence” of

Ay

Traditional Al-Enabled

N

behavior- the vehicle. A%, ERGCUEESAGE
preserving L ,;‘";""’. == drive more safely
£ N (_\j'h\ 2 \“"\¢ -.';_. h h
2, than humans.

systems

Computational
researcher
]

Go e A
b CRLR
¢ e —Y

MBSE
Lightning
Credit: B. MELLOR Round
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Loss-Driven SE o

Environmental
Conditions

MBSE
Lightning

System and interacting environmental elements. Source: INCOSE INSIGHT (2020) Round

www.incose.org/iw2022/ 8



Classifying CAV Verification

Categories of Verification

« External

» Tasks involving CAV &
physical environment.

» Challenges involve:
= Evidence of certification
=  Public trust

 Internal
» How CAV system is

Shared

engineered and built.

/ Perspectives

www.incose.org/iw2022



ASELCM Framework (System Modeler) Q-N;,.

“',ﬂ'

3. System of Innovation (SOI)

System 3: Configurable
patterns for System 2
models learned over
activities.

Learning & Knowledge 2. Target System (and Component) Life Cycle Domain System
Manager for LC Managers
ystem Life Cycle Manager of
> S EE LC Managers
= 2 L i &*K led ﬁ 1
’ earnin nowile e
- ﬁ Manager for Targetg
> Systems LC Manager of
= Target System ﬁ > S){Stem 1:
S 1. Target System 4| Autonomous
? e :
— Vehicle as the
= engineered
OO ——C system
/ (Substantially all the ISO15288 progesses are included in all four Manager rokgs) \ q\En\zfg?\ﬁ:en .
y Y \
System 3: Configured model of System 2: Configurable System 2: Configured model
System 2 ecosystems to be domain patterns for System of System 1 and Target
utilized for organizational 1 models learned over Environment, for ‘already
change management and testing experiments, traffic known’ uses.
continuous improvements. scenarios and observations.
ASELCM reference boundaries. Source: Schindel, B (2019) MBSE
Lightning
Round
www.incose.org/iw2022/ 10



ATSLG Framework (Computational Modeler) %

Disstmilasity
Estitnation

[ 1
Uﬂﬁhﬁjﬂmm 1 {ustymized Performance @ .
Library Index 0 () Optimal Library
Initial Testing , Surrogate Model . o
4‘!:%{: Sampling CAY Togting ] and Library Update CAV Evaluation Testing CAV Performance
Dissimilarities

All Scenanios

(5]

Offline Generated
Library
Decide Next ﬁ
Testing Seemaria
Surrogate Underweight Overweight
\ v J Model Scenarios Scenarios
Adaptive Testing Scenario Library Generation
Adaptive Testing Scenario Library Generation
Framework Source: Feng, et.al. (2020) MBSE
Lightning
Round
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CAV-Surrogate Model Approach

Environmental Y Environmental W

Conditions Conditions \.
/ﬂ yo'se
I\ .
~@ ~!g-Op
e Simulated
| | f Capability
~\ —s
r/\\ /I | | A e : x L
‘ \\., _\) ) ~ o
Surrogate

Real-world Surrogate-world

www.incose.org/iw2022/
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Shared Modeling Ideas @y\,,,:

4

Computational Modeling System Modeling

DIGITAL TWIN » data PHYSICALTWIN

(performance, maintenance, health) -

P Y
: ion
VIR events, actions _______ | %

Physical system
Performance data
Health data
Maintenancedata

& Optimal Library

* Virtual system model
* Virtual model instance
* Analysisresults

* History preventive maintenance schedule

adjustments/recommendations
(e.g., controller parameters, ...)

»

All Scenanos

Testng CAV ) . C
= éﬁ."r."“ﬁt_ Offline Generated
ssimilarities ,
Library
ﬁ ‘ MBSE Tools | MBSE KB Data Acquisition
Other SE Tools ] » Sole sourceof truth Tools
Surrogate Underweight Overweight
Maodel Scenanos Scenanos ’ !
SYSTEM LIFE CYCLE
« V&V * Testing * Maintenance * Upgrade
Digital Twin within MBSE. MBSE
Source: Madni, Madni & Lucero Lightning
(2019) Round |,
www.incose.org/iw2021/ 13




Shared Perspectives

Phenomenon/Interactions

N
@h

e

Attributes/Variables

VOO
ITI

. Traffic scenario (e.g. cut-in,
highway exit etc.)

Dependencies/Laws

» Safety, functionality

O O
e
0O

Road signs

www.incose.org/iw2021/

MBSE
Lightning
Round
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