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Research Task / Overview Goals & Objectives |

Models have significantly changed systems engineering

practice over the past decade and continue to do so... Develop transformative results through enabling
intense human-model interaction, to rapidly conceive of
Significant progress on theory/practice of model-based systems and interact with models in order to make rapid
systems engineering, insufficient focus on human-model trades to decide on what is most effective given present
interaction l /'. knowledge and future uncertainties, as well as what is

practical

IMCSE research program seeks given resources and constraints

to inform and contribute methods,
processes and tools to improve
interactivity of humans and
models in support of decision-making
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Recent and ongoing research seeks to address Interview-based study of model-centric decision making
fundamental questions through empirical studies,
experiments, prototypes, and case studies....

..ultimate goal is achieving effective “human-model teaming”

Three actor decision flow

Study €Xp/0r(:’d use Importance of intercommunication

. . Ofmode/S /'n lura;spzirrr;y an: trust . . - .
a“ : nderstanding of assumptions and uncertainty \
% HOW do humans Inte raCt Wlth MOdE-’S a::e abStrathons decisions, and Technological and social factors influencing trust
mode|S and mOde|-generated Of reallfy ... gap between issues Of trust and \mpurta'l\cel of model-relalet\! dou.!ntlentalwon
mOdeJ‘ Gnd SyStem ['5 . Faftors |Ir'1|tll‘\j2 mu.dnl centric decisions
A A ) perCept/On Of Using madels as primary versus supplementary
information? narrowing models Miodel pedigree
Non-advocate rale in reviews
o HOW do humans |nteract W|th eaCh Higher probabffrty errors Modc‘! investment bias f'lnd confirmation bias
. L ) Areas Of the Study Real-time interaction with models
Other through uslng models’) and omissions in a model Viewing humans as endogenous

lead to system failures findings are listed

o How can decisions be improved

through model interaction? Humans need to be
endogenous to interactive Investigating a “chief model curation officer” role

o What cognitive challenges exist for ., jor.centric
Semi-structured

model-informed decision-making? environments

o What are essential human roles in wodeiuse ORI P interviews indicate
. . Throughout o .
. 2 management *  Limitedreuse of models enterprise leaders
mOdel Centrlc enVIronmentS . Program ' " »  Organization embraces impartance of models p
Model Reuse . * Models-based engineering as standard practice I‘ecognlze the needfor
Across Model leadershin  , yopel are reused across progrms in business unit .
responsibilities  w  Wodelcentricenterprise caltare enterprise-level

Programs

Interactive Epoch-Era Analysis Dighal Twin’ = S g A g leadership for
. . Throughou CMED as enterprise * nterprise practices for model architecture . .
0 Mature framework with associated Ieadership e (sl compeilty) strategically managing
Supportlng tOOIS tO a Case analySIS |nC|Ud|ng e ®  Madels (Digitz] Twins) are key deliverables mOdel assets and
. . . (LA LILALLYL I CMCO as top tier ®»  Madel IPis more valuable than product, models are model-centric
VarIOUS typeS Of Uncertalntles Enterprises  ESGIEVITE] sald, exchanged, loanad .
- . L »  Innouations emerps from composahilityof models environments
o Case application to elicit feedback on
relevance, ease of use, feasibility, tractability . _ .
of data scaling and visualization techniques Heuristics for model-centric enterprises
o Develop interactive visualization Informed b ical
H njorme Y €MPITICAl  podels do not have agency -- the ultimate responsibilit
demonStratlon prOtOtypeS StUdiES, ongoing fordecisions must be zpanyhumans ? Y ;
research iS /eading to « unimate decision-making autharities are people, and blame
cannot be placed upon models for poor decisions

a set of heuristics for

Human-Model Interaction use in education,

* Maodel developers, users, and decision-makers have the responsibility to ensure that
models are properly understood and appropriately used

© InveStIgate relevant researCh StUd Ies and gUIdlng teams’ and * Individuals should be aware of the potential for improperly diffusing responsibilities for
lessons from relevant past cases informing model-  decisions upan models
o Conduct InterVIew_based Study Of model_ centric enterprise * Policies should clearly establish the responsibilities for which individuals are held

. .. . pO/iCiES and practices accountable in model-centric enterprises
centric decision making

o Generate preliminary heuristics/design
principles for human-model interaction Future Research

o Synthesize knowledge as guidance for
model developers, model users, decision . L L ,
o Continue empirical investigation of model-centric
makers - :
decision making and understand patterns of
interaction using dynamic models
Curation of Model-Centric Environments o Publish state of practice report on human-model
o Investigate need and opportunities for interaction, with study results and updated
curation role to address challenges and research roadmap
needs in model-centric enterprises o Form partnerships to transition model curation
o Research and develop roles and research outcomes into broader community
responsibilities, and alternative initiative
organizational forms for model curation o Further develop heuristic guidance for use in
leadership practice
o Engage research stakeholders in capturing

a standard for “model pedigree”
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