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Reimagining Design to Value (DtV) as Human Centered Artificial Intelligence (HC Al) Comes to Age

Businesses of all kinds are confronted with the excruciating need to stay relevant and outcompete by internalizing an emergin g breed of game-
changing principles that overwhelm conventional best practices.

A dramatic paradigm shift is taking effect as a rapidly evolving experience engineering stack emerges. Under this construct, deep user
understanding and design Intelligence serve as the critical source of differentiation at unprecedented speed and scale.

Interconnecting and seamlessly integrating Customer Experience (CX) and User Experience (UX) Lifecycle Analytics is no longer an option, but
integral to any enterprise’s staying power because digital experiences can now be delivered as custom services that are intelligent and intuitive,

allon demand, anywhere and anytime.

Today’s reality emphasizes the necessity of excelling in scalable value creation, which overrides known standards and propels innovative
trendsetters across industries.
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“You can’t improve what you don’t measure”

Peter Drucker 1909-2005

“This expression emphasizes the importance of quantifying
performance or behavior in order to understand, control, and
improve it—especially relevant in fields like human-centered
design and Al systems.”
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IVF | INTELLIGENCE VALUATION FRAMEWORK
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Human Scale Intro
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“Study the science of art.

Study the art of science.

Develop your senses.”

Leonardo da Vinci 1452-1519

R o
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Intelligence:

“Ability to
derive information,
learn from experience,
adapt to the environment,
understand and correctly

utilize thought and reason.”

jose.de.francisco@professional.mit.edu
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1924 | SPC, Statistical Process Control

1948 | Information Theory

. 11

jose.de.francisco@professional.mit.edu

R&D Word Summit 2025



Human Factors Engineering

Bell Labs’ Fmr. User Preference Department

.nyti 3 /2013/02/09/busine. 'oh -l
hw nytimes.com usines, n
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https://sites.nd.edu/biomechanics-in-the-
wild/2024/01/3 1/cra sh-test-dummies-more-than-
just-a-convenient-substitution/

https://www.aps.org/archives/publications/apsnews/2
011 10/physicshistory.cfm
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“The Imitation Game”

“Can Machines Think?”

A. M. Turing | Computing Machinery and Intelligence
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~ The
Sciences

of t!n_a

https://monoskop.org/images/9/9c/Simon_Herbert A_The_Sciences_
of_the_Artificial_3rd_ed. pdf

https://undsoc.org/wp-content/uploads/2011/01/simond2. gif
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“The best way to know what people want
and need (...) is by understanding them”

Niels Diffrient 1928-2013
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USER MODELING AND USER-ADAPTED INTERACTION
The Journal of Personalization Research

Za

‘§,§

Ecdnce m Chael

Judith Masthof!

&) Springer
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User Modeling and User-Adapted Interaction provides an interdisciplinary
forum for the dissemination of novel and significant original research results
about interactive computer systems that can adapt themselves to their users,
and on the design, use, and evaluation of user models for adaptation.

Senses
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MHP | MODEL HUMAN PROCESSOR

Perceptual
Subsystem

Cognitive
Subsystem

Motor
Subsystem

19805

Parameter Mean Range
Eye movement time 230 ms | 70-700 ms
Decay half-life of visual image storage 200 ms | 90-1000 ms

Visual Capacity 17 letters | 7-17 letters

Decay half-life of auditory storage 1500 ms | 900-3500 ms
Auditory Capacity 5letters | 4.4-6.2 letters
Perceptual processor cycle time 100 ms | 50-200 ms
Cognitive processor cycle time 70 ms 25-170 ms
Motor processor cycle time 70 ms 30-100 ms

Effective working memory capacity 7 chunks | 5-9 chunks

Pure working memory capacity 3 chunks | 2.5-4.2 chunks

Decay half-life of working memory 7 sec 5-226 sec
Decay half-life of 1 chunk working memory | 73 sec 73-226 sec
Decay half-life of 3 chunks working memory | 7 sec 5-34 sec

https://www.um.org/conferences/past-conferences

https//link.springer.com/journal/11257
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SUS TLX

SYSTEM USABILITY SCALE

TASK LOAD INDEX

NASA Task Load Index

Hart and Staveland’s NASA Task Load Index (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point reswlt in 21 gradations on the scakes.

Mamea Task Date

The System Usability Scale Strongly Strongly
Standard Version Disagree Agree
1 2 3 45

| think that | would like to use this system

1 0O|0|0|0O|0O
frequently.

2 | found the system unnecessarily complex. Oo|o|OoJO|0O

3 | thought the system was easy to use. 0|0|0O|O]|0O
| think that | would need the support of a technical

< . 0|0|0|0]|0
person to be able to use this system.
| found th ious functions in thi t

5 UU[-'I e various tunctions in IS5 SYSTEm Were ololololo
well integrated.

6 | thought there was too much inconsistency in this ololololo
system.
| would imagine that most people would learn to

7 ¢ imag! st peop ololo|o|o
use this system very quickly.

8 | found the system very awkward to use. 0|0|0|D|0

9 | felt very confident using the system. O|0O|O|O|0O
| needed to learn a lot of things before | could get

10 . . . O|0Oj0OJO|0O
going with this system.

Mental Demand How mentally demanding was the task?

Wary Low Very High

Physical Demand

Very Low Very High

How physically demanding was tha task?

Temporal Demand How hurried or rushed was the pace of the task?

Very Low Veery High

Performance How successiul were you in accomplishing what

you were asked to do?

Perfect Failure
Effort How hard did you have to work to accomplish
your level of performance?
IIIIIIIIII‘IIIIIIIIII
Very Low ery High
Frustration How insecure, discouraged. imitated, stressed,
and annoved wereyou?
IIIIIIIIII‘IIIIIIIIII
Very Low Very High

1986

https://en.wikipedia.org/wiki/NASA-TLX

https://uxpajournal.org/item-be nchmarks-system-
usability-scale-sus/
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22 _ < C M 2% pair.withgoogle.com/guidebook/chapters

.
Updated Updated
2 0 1 ; Q User Needs + Data +
Defining Success Model Evolution
ChaEptIers Understand people’s experience of Getting your datasets & models ready for
problems to decide if and how to use Al. people.
&
Principles &
- Updated Updated
iy Mental Models + Trust +

People+Al
Research ™~

Expectations

Understand people’s perceptions to help

Explanations

Help users build and calibrate their trust in

Cm them leverage your product’s Al. your product's Al

Studies

3

Blog Updated Updated
Feedback + Errors +
Controls Graceful Failures

Google

Design feedback and control mechanisms
to improve your Al and the user
experience.

Diagnose and manage errors from Al
systems and context of use.
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Gartner

2020s

Human Models Reloaded Neuro-symbolic*
artificial intelligence

The combination of neural and
symbolic techniques for accuracy,
fluency and a way of inspecting
data and relationships

https://neurosymbolic-ai-journal.com/ https://www.youtube.com/watch ?v=KATyAqPgDXw
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Metadata-conditioned generative models
to synthesize anatomically-plausible 3D brain MRls

Human-Centered Research v Education v Policy v Al Index v
Artificial Intelligence

News Events Industry Centers & Labs

Generative Al Is Helping Stanford

Researchers Better Understand Brain
Diseases

“Synthetic brain MRI technology is supercharging
computational neuroscience with massive data”

e
R&D Word Summit 2025
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BENEFICIAL BY DESIGN
USER CENTERED <«

HUMAN SCALE Al

P PEOPLE ORIENTED
EXPANDING HUMANKIND’s POSSIBILITIES

I oS
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1. HMS | Human Machine Systems

2. ACC | Agency Continuum Calibration

3. DSM | Dynamic System Modeling

4. AMA | Adaptable Machine Agency

5. Collective Intelligence | Macro cognition

6. Blended Intelligence | Metacognition

7. TOPS | Test Oriented Progressive Prototyping

8. HTI/OL | Human In/On The Loop | Autonomation

10.

11.

12.

13.

14.

15.

16.

XQ | Experience Quality

X-QA | Experience Quality Assurance

CNE | Compounded Network Effects

Experience Models & Analytics

Service Design

Human Models

12DS2 | Intelligent & Intuitive Digital Services Suite

Appendix
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HMS | HUMAN MACHINE SYSTEMS

EVERYDAY Al AUTONOMOUS HUMAN SYSTEMS

/ EXPERIENCES \ / & EMBODIED Al \ / INTEGRATION HSI \
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ACC | AGENCY CONTINUUM CALIBRATION

REVISITING JIDOKA | INTELLIGENT AUTOMATION

EXPANDING

Economies of scope and network effects

AMPLIFYING

Increasing focus, depth and economies of scale

AUGMENTING
e Adding new capabilities and greater value of the whole

ASSISTING (5)— CREATING
Performing tasks more easily CURRENT NEW Fully autonomous outcomes
SKILLS SKILLS
DEGREES OF FREEDOM

R s
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HMS DESIGN | DYNAMIC SYSTEM MODELING

METACOGNITION
OPERATING SYSTEM
MACHINE \ / WORKLOAD BALANCER \

& ) (o

H2M | COMMAND & CONTROL J

N N [MZH] [ - J
P /

29

HUMAN @

-
~

OBSERVABLE
CLOSED LOOP
AUTOMATION

EXPLAINER

MACHINE =i

\ M2H | DECISION SUPPORT SYSTEMS

M2M | AUTONOMOUS SYSTEMS
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ADAPTABLE MACHINE AGENCY

HUMAN @
OBSERVABLE
-
/

CLOSED LOOP
AUTOMATION

EXPLAINER

AGENTS =i

\ A2H | DECISION SUPPORT SYSTEMS

AGENTS

&

H2A | COMMAND & CONTROL

g

A2A | AUTONOMOUS SYSTEMS

\

J

J

CONTINUUM CALIBRATION

DEAUTOMATE AUTOMATE

. oo
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COLLECTIVE INTELLIGENCE

. HUMAN ~ AGENTS ~N
HUMAN @ @
H2H | COLLABORATIVE IMMAND & CONTROL

- J
/'

ﬂ Collective Intellectual Capital \
2=,
AGENTS e

\ A2H | DECISION SUPPORT SYSTEMSJ K A2M | AUTONOMOUS SYSTEMS -/

R 31
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BLENDED INTELLIGENCE

. HUMAN ~ AGENTS ~N
HUMAN @ @
H2H | COLLABORATIVE IMMAND & CONTROL

- J
/'

ﬂ Interdisciplinary self-awareness \
2=,
AGENTS ==

\ A2H | DECISION SUPPORT SYSTEMSJ K A2M | AUTONOMOUS SYSTEMS -/
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NON-LINEAR DIMENSIONALITY MANAGEMENT

TEST ORIENTED
PROGRESSIVE FEATURE RICHNESS
PROTOTYPING LOWER GREATER
4 Ve )
SOME POINT SOLUTION A/B BLUEPRINT MODELS
it HIGH FIDELITY BETAS “DOING THINGS RIGHT”
RESOLUTION <\ ~
N )
MANY
LOWER LEFT SHIFT LOW FIDELITY MODELS POME END-TO-END

MID FIDELITY BETAS

”"DOING THE RIGHT THING”

x € J

I, 34
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Gemini 2.5 Flash
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H U M AN INSIGHT
IN : ON O
CLOSED LOOP OVERSIGHT
AUTONOMATION '." \.‘
HINDSIGHT(  }----1f&- M| - ----. FORESIGHT
[ SOURCE OF TRUTH SINGLECI:D(A)SETDI-II;GLASS DECISION SUPPORT SYSTEM ]

“Humans must remain the ultimate decision-makers in all Al-supported systems.”*

*https://ntrs.nasa.gov/api/citations/202 10012886/ downloads/NASA-TM-20210012886.pdf _ 36
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INSIGHT

OBJECTIVE GROUND TRUTH DATA Q OBSERVABILITY & EXPLORATORY (WHAT-IF) ANALYTICS
-7 ' It ~.
" S,
,° S,
s’ S

/ \.
\

EXPERIENCE
QUALI I I SITUATIONALAV(IARENESS OVERSIGHT ALERTING & COGNITIVE (SENSE MAKING) ANALYTICS

/ \‘
/ \.
\

HISTORICAL DATA ! SIMULATIONS

HINDSIGHT [ }.-----. e\ ---- FORESIGHT

DESCRIPTIVE & DIAGNOSTIC ANALYTICS PREDICTIVE & PRESCRIPTIVE ANALYTICS

[ COCKPIT SINGLE PANE OF GLASS J

( Assistive 1 ( Y ( Y ( 1 ( 1 ( 1 ( A
. Immediate Interactive Intelligent Visibility Multi-modal Responsive
Y Accessible J \ J \ J J\ J J \ J
- \N . N o \N o~ N\ N\ LN
Personalized Ubiquitous Immersive Intuitive Conversational Omnichannel Responsible
\ J N\ P \ J \ J \ J \ J \ J
r Y ( Y ( ( 1( 1 ( ] Error-proof
Customizable Self-serviceable Contextual Trustworthy Explainability Interoperable +Fail-saf
\ p, \ p \ J ~ o \ p, ~ 7 \ all-sare P

D 37
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INSIGHT

X-QA ).

EXPERIENCE o0 S

QUALITY OVERSIGHT
ASSURANCE |

HINDSIGHT Q ------- e\ ]| ---- Q FORESIGHT

GRC | GOVERNANCE, RISK, COMPLIANCE

N r
{ ADVERSARIAL NETWORK 4{ POLICY & RULES ENGINE Ji COGNITIVE ARCHITECTURE J
/ \

[ Relevance ][ Recency ][ Resolution ][ Robustness ] Repeatability]

N s
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COMPOUNDED NETWORK EFFECTS

DYNAMIC DATA GRAPHS
@ MAS | MULTI-AGENT SYSTEMS

FLEETS

jose.de.francisco@professional.mit.edu
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CX|UXTELEMETRY

Instrumentation

PROFILE

USER
MODEL

HUMAN
MODEL

Demographics
Segmentation
Signals

Lifecycle
Context
Journey
Behavioral
Sentiment
Culture
Cognitive

Affective

Memory

DEEP UNDERSTANDING

From Data to Actionable Analytics

INTELLIGENT AUTOMATION

Human Machine Systemin Motion

Testing ( MACHINE )
'BACK STAGE-
Observability
Performance Assessment Compliance
Sensitivity Analysis Optimization
Anomaly Detection Feature Flagging
Event Correlation Robotic Process Automation
Root Cause Analysis Preventive Maintenance
Lead User Innovation Agent Modeling
Design to Value Model Training
CLOSED FEEDBACK LOOP

([ HUMAN ]
-FRONT STAGE-

Assistive Tech
Basic Personalization
Advanced Personalization
Self-Service Customization

Channel Adaptation

Connectedness

Collaboration

jose.de.francisco@professional.mit.edu
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SERVICE
DESIGN

FRONT
STAGE

UX VISIBILITY LINE @

BACK
STAGE

USE CASE
SAMPLER

Trends & Patterns

Anomaly Detection

User Simulation | Test Agent
User Agent | Digital Twin
Group Dynamics Simulation

Agentic Fleet Simulation

Designer Agent

Smart Reporting

Situational Awareness

Recommendations Engine

Predictive Personalization (consumption, usage level, context, content, flow)
Proactive Streamlining (VSM, RPA)

Assistive & Support Tech

Progressive Abstraction Levels and Disclosure

Tailored CX-UX Journeys

Dynamic Workflow Adaptation

Decision Support Systems

Root Cause Analysis ﬂ
Explainability

Multimodal Interactive Infographics

Guided Training & Gamification
a key requirement that a
Preventive Maintenance user has but has not yet
expressed or may not even
be consciously aware of

. 41

Unarticulated Need Discovery
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[

LANGUAGE

MODELS
LLM&SLM

VISUAL
LANGUAGE
MODELS

DIFFUSION
MODELS

HUMAN
MODELS

J

\

e [ e | [ oo |

MODEL CONTEXT
PROTOCOL | MCP

Human Models help bridge the gap between
technical systems and human needs, making Al
more usable, ethical, and effective.

CULTURE

~

COGNITION [ HUMAN SCALE Al } AFFECTS

J

N

MEMORY

jose.de.francisco@professional.mit.edu
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HUMAN MODEL & DIGITAL TWIN PROXY

COGNITIVE &
INTERACTION
ANALYTICS

HIGH - LOW CONTEXT

VALUE SYSTEM & CONDUCT

SOCIALIZATION

\_
" COGNITION )

CULTURE

COLLECTIVE INTELLIGENCE

MACRO-COGNITION ANALYTICS

GROUP DYNAMICS

7
-

META-COGNITION ANALYTICS

REASONING| SENSEMAKING | ' INTELLIGENCE MODEL

\ SOLUTIONING J
/

MEMORY

KNOWLEDGE BASE ANALYTICS

SKILLS & KNOW-HOW

AFFECTS L) SENTIMENT

SENSING | FEELING ANALYTICS
SELF-REGULATING AFFECTIVE
COMPUTING

EMPATHIZNG | EQ /

-
.

=

SHORT- LONG TERM MEMORY
WORKING MEMORY

LEARNED ABILITIES

I 43
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INTELLIGENT & INTUITIVE DIGITAL SERVICES SUITE

HUMAN

MACHINE

INTELLIGENT
r

Turning thought and purpose

into beneficial opportunities

-
r

Adept at automating and

performing tasks

\

J
\

INTUITIVE
4 )

Ability to turn effort into efficient
effectiveness with smart form

factors and digital interfaces

4 )

Context aware and outcome

oriented, anticipates and

DYNAMIC
EXPERIENCES as a SERVICE

XaaS

personalizes experiences

Interoperable and modular

Human Centered Al Suite

I 24
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1. HMS | Human Machine Systems

2. ACC | Agency Continuum Calibration

3. DSM | Dynamic System Modeling

4. AMA | Adaptable Machine Agency

5. Collective Intelligence | Macro cognition

6. Blended Intelligence | Metacognition

7. TOPS | Test Oriented Progressive Prototyping

8. HTI/OL | Human In/On The Loop | Autonomation

10.

11.

12.

13.

14.

15.

16.

XQ | Experience Quality

X-QA | Experience Quality Assurance

CNE | Compounded Network Effects

Experience Models & Analytics

Service Design

Human Models

12DS2 | Intelligent & Intuitive Digital Services Suite

Appendix
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Task Canvas

Collab Display Agents
+ Files & Media gfs‘:';fa‘::ed

Mobile Devices

Still using Post-it : )
N 46
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12DS2 CONCEPT DESIGN

Human Scale Al | Intelligent & Intuitive Digital Services Suite

Insight Driven | Outcome Oriented
Personalized x Self-Service Customization

Dynamic Journey & Value Stream Mapping

Outcome and
Process Modes Interactive Infographic Quality

B 0-0-0-O-0re-e e e o0 e )

CAMACERON GHGULARE

Ok A Agency, Resolution and Layered See-through
e, | Quality Grade Calibration Info-Surfaces

Collaborative Multi-modal and Interlaced
Conversations with Humans and Agents

ANYTIME | ANYWHERE | FORM FACTOR AGNOSTIC

. 47
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SO WHAT?
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Hyper-Personalization at Scale
Customers demand real-time, context-aware, personalized experiences across all channels.
12DS2 enables adaptive design with telemetry-driven personalization.

Human-Centered Al and Compliance
Regulatory frameworks require Al transparency and human oversight.
12DS2 embeds governance to ensure ethical, compliant experiences.

Agentic Al and Multi-Agent Systems
Al evolves into autonomous, collaborative agents managing complex workflows.
I2DS2 orchestrates these systems for blended experiences.

Cognitive and Affective Modeling
4 Simulating user behavior with cognitive models and digital twins allows adaptive, predictive service

design via 12DS2 with XaaS as the delivery model.

Experience Economy and Invisible Tech
Seamless, intuitive experiences surpass product features.
XaaS and 12DS2 enable frictionless, interoperable, experience-driven services.

o Copilot Generated | GPT-5
I 2o
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Human Scale Al represents a shift from technology-centric innovation to people-first design, where intelligent and intuitive services are built
on deep user understanding, adaptive human models, and closed feedback loops—enabling organizations to deliver personalized, ethical,
and scalable value-based experiences that drive trust, dynamic engagement, and long-term competitive advantages.

Aligns Al systems with human needs, Invest in user modeling and human-in-  Higher user trust, improved
Human-Centered Al Design values, and cognitive models, reducing the-loop governance for all Al engagement, and competitive

friction andincreasing adoption. initiatives. differentiation through superior UX.

Intelligent & Intuitive Experience-driven design is becoming Develop modular Al design systems Increased customer loyalty, scalable

Digital Services Suite the core of the Al Experience Economy;  that enable dynamic personalization, personalization, and faster time-to-

(Xaa$) personalization and adaptability are closed feedback loops, and agentic Al market for new services.
critical success factors. orchestration.
Human Models for Simulation Cognitive architectures and digital Integrate human models into UX-CX Reduced risk, better situational
& Decision Support twins enable predictive insights and lifecycle analytics, training systems, awareness, and cost savings through

adaptive high-performance systems. and decision support platforms. proactive design and automation.

O Copilot Generated | GPT-5
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Hyper-Personalization at Scale
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demand real-time, It

experiences across all channels.

12DS2 enables adaptive design with telemetry-driven personalization.
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@ Human-Centered Al and Compliance
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12DS2 embeds governat
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nce to ensure ethical, compliant experiences.

Agentic Al and Multi-Agent Systems

Al evolves into 1

agents ing complex

12DS2 orchestrates these systems for blended experiences.

Cognitive and Affective Modeling
Simulating user behavior with cognitive models and digital twins allows adaptive, predictive service

design via I2DS2 with XaaS as the delivery model.

E E
@ Seamless, intuitive experiences surpass product features.
Xaa$ and [2DS2 enable fricti i

experi

y and Invisible Tech

driven services.

o Copilot Generated | GPT-5

Human Scale Al represents a shift from technology-centric innovation to people-first design, where intelligent and intuitive services are built

on deep user understanding, adaptive human models, and closed

p g organi,

to deliver personalized, ethical,

and scalable value-based experiences that drive trust, dynamic engagement, and long-term competitive advantages.

m Callto Action

Human-Centered Al Design

Intelligent & Intuitive
Digital Services Suite
(XaaS)

Human Models for Simulation
& Decision Support

Aligns Al systems with human needs,
values, and cognitive models, reducing
friction and increasing adoption.

driven design is
the core of the Al Experience Economy;
personalization and adaptability are
critical success factors.

Cognitive architectures and digital
twins enable predictive insights and
adaptive high-performance systems.

Invest in user modeling and human-in-
the-loop governance for all Al
initiatives.

Develop modular Al design systems

Higher user trust, improved
engagement, and competitive
differentiation through superior UX.

Increased customer loyalty, scalable

that enable dynamic
closed feedback loops, and agentic Al
orchestration.

Integrate human models into UX-CX
lifecycle analytics, training systems,
and decision support

(] , and faster time-to-
market for new services.

Reduced risk, better situational
awareness, and cost savings through

design and

o Copilot Generated | GPT-5
I 4s
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When technology becomes invisible,

the user experience is everything...

“any sufficiently advanced technology is
indistinguishable from magic.”

Arthur C. Clarke’s Third Law

I 52
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Value is in the eyes of the beholder and always is a human consideration

GOOD DESIGN BETTER DESIGN BEST DESIGN

Creates a memorable impact, sets
the standard and becomes iconic

Resonates and
outcompetes

Closes gaps and meets
expectations

{ Al’'s Experience Economy leverages computational design powered by deep user understanding ]

I 54
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Human Centered Al | Dynamic System Modeling (DSM) X Value Stream & Journey Mapping

55 [

* Rules | Know-How

* High — Low Road Processing
* Inference COGNITION
* Reasoning

* Recommender System

Cognitive Computing

Meta Network
CULTURE

/ HITL | Human In the Loop Computing \

PERCEPTUAL EXPERIENCE

Human-Machine System’s Intellectual Capital

Sensing | Observing | Situational Awareness
Sense Making | Reasoning | Explainability
Exploration | Experimentation | Simulation
Decisioning | Risk-Reward Estimation
Operationalizing | Executing | Manifesting
Dynamic Control System | Safeguards | Fail-proof
Network Effects | First and Second Order Effects

e Continuous Improvement | Lifecycle Motion

KCIosed Feedback Loop | Learning /

Diffusion of Information | Collective Intelligence
High — Low Context Cultures

Collective Value System | Worldview | Policies
Norms | Conducts

Social and Behavioral Analysis

Affective Computing
* Sentiment Analysis

AFFECT * Clinical Empathy
* Emotional Intelligence (EQ)

* Maturity Levels

* Self-Regulation

Knowledge Base * Short — Long Term * Entities
* Working Memory | Decisioning * Relationships | Networks
MEMORY * Knowledge Graph * Semantics
* Memory Augmentation ‘ * Flows

R ss

jose.de.francisco@professional.mit.edu

ChiefDesignOfficer.PhD

R&D Word Summit 2025



Human Centered Al |
s6 I

e Descriptive

g * Diagnostic * Relevance * Insight

£ ¢ Predictive * Recency * Foresight

< ° Prescriptive * Resolution * Oversight

< -« Exploratory * Robustness

< . Cognitive  * Reliability ACTIONABLE
INSIGHTS

* Rules | Know-How
* High — Low Road Processing

* |Inference

* Reasoning
* Recommender System

REASONING TAXONOMY

Dynamic System Mo

QUALITY ASSURANCE * Hindsight

Cognitive Computing

COGNITION

Pattern | Outlier | Rarity | Anomaly Detection

Statistical | Probabilistic

Causal | Cause and Effect
Deductive | Logical Premises

Inductive | Correlation

Abductive | Hypothesis

Analogical | Comparables (Analogues)

Detrimental Bias .
Logical Fallacies .
Confusion Matrix .

Black Swan Effect .

Model Complexity

Class Imbalance
Overfitting | Underfitting
Bias Variance Tradeoff
Feature Selection
Hyperparameter Tuning

/ HITL | Human In the Loop Comp

* Continuous Improvement | Lifecycle Motion

KCIosed Feedback Loop | Learning /

CULTURE

PERCEPTUAL EXPERI

Human-Machine System’s Intel

Sensing | Observing | Situational
Sense Making | Reasoning | Explain
Exploration | Experimentation | Simulation
Decisioning | Risk-Reward Estimation
Operationalizing | Executing | Manifesting
Dynamic Control System | Safeguards | Failproof
Network Effects | First and Second Order Effects

Knowledge Base * Short — Long Te

* Working Memo
MEMORY * Knowledge Gra

* Memory Augme

nit.edu
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Human Factors Engineering

| Intelligent & Intuitive Digit

al Services Suite

57 I

Al design system as a suite of Intelligent and Intuitive Digital
Services set to dynamically compose, generate and scale with
self-organizing user interfaces and streamlined journeys along
the UX-CX continuum and lifecycle.

Design Intelligence enables anyone, anywhere and anytime
experience fully integrated end-to-end multi-sensory (aka
multi-modal) abilities that harness and inform user behaviors,
content adaptation, context, observability, situational
awareness, sensemaking, action-oriented insights, options
valuation, decisioning and learning.

Design Intelligence also anticipates needs and promotes lean
and agile value-based-activities that (a) simplify complex
tasks, as well as (b) makes nuanced and detailed oriented
ones addressable by fine-tuning abstraction vs. granularity
levels, all predicated on user models that articulate degrees of
optimal sophistication.

Automated Value Stream Mapping weeds out nonsensical
elements, unproductive cognitive workloads, noise and
dissonance. Robotic Process Automation elevates users’
visual thinking, hand-eye and gesture coordination. Natural
language assists with interrogation and intent based items.

Promoting germane cognitive loads purposely serves human
abilities with meaning by (c) amplifying existing skills.
Gradually introducing new ones augments (d) professional
development coupled with interdisciplinary collaborative
talent. Overall system responsiveness shapes assistive tech
beyond accessibility standards to deliver universal design that
is personalized.

Leading with Cutting Edge Human Centered Al by Designing for the Senses and Sense Making in Today’s Experience Economy

[

Single Pane of Glass

i

Immersive & Multi-modal ]

Source of Truth of Choice

Intelligent & Intuitive
Digital Services Suite

1

]

Assistive Tech for
Universal Design

]@

f Generative Interactive

[ Human Interface J
Service & Context

A

]

Portable User Agent Digital Twin | BYOA*

Mass Personalization

]@

L Infographic Visualization

)

No Code / Intent Based
Self-Service Customization

Agentic Fleet Orchestration

HH

Aware

]@

r Responsive

[ Global—LocalBalancingJ

of

Closed loop system-wide automation optimizes
continuous improvement, facilitating interoperable
experiences that purposely feel intelligent and intuitive
given their natural and frictionless nature.

L Form Factor Adaptation ]

Brand Equity Value Aware
Design Language Polyglot

)

Informatic quality assurance tests and adapts for responsiveness and
trustworthiness under continually relevant, current, resilient, and
responsible principles.

*Bring Your Own Agent

N o
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Intelligent & Intuitive Digital Services Suite
58 I

r N
COMPOSITE r 3
EXPERIENCE QUALITY INDEX 'NDFSSRIQ:\INV%S\@TND;\Y —_
USAGE - SENTIMENT - SERVICE
PRODUCTIZATION DECISIONS
Deep User Understanding - N -
XQI TRADING BOARD DYNAMIC - N 5
DESIGN INTELLIGENCE DG T3 TR 2P eE EXPERIENCE FORECASTING o
L J ORCHESTRATOR — AND PREDICTIVE MAINTENANCE o
* Telemetry p m
* Ground Data Integration TIME MACHINE ANALYTICS - - @
e Source of Truth HINDSIGHT - OVERSIGHT - FORESIGHT TEST ORIENTED PROTOTYPING R
* Design Indexing 9 ROOT CAUSEANALYSIS ) L SHADOW A/B TESTING =
USER ACCEPTANCE TESTING x
USER USE 3
o]
MODELS CASES [ DYNAMICUSERMODELS | e!
- N L DIGITAL TWIN =
PRINCIPLES, FRAMEWORKS, L AGENTIC Al SIDEKICK =
METHODS AND METRICS 3
§ y, r N 2
ST e ) - AUTOMATED PERSONALIZATION >
A7 CTRRSSETS, EXPERIENCE | T hcomownmeoiove S
DESIGN FOUNDATION INTERACTION LANGUAGES BLUEPRINTING § - J =
AND SYSTEMS AND ART-I-FACTORY
. § p, -
* Modular Composability
. " MULTI-MODAL |
Consumability " ADAPTIVE STANDARDIZATION, | — e OUDELS TCF){ AN
* Responsiveness MODE OF OPERATIONS 9
* Adaptability 9 AND GOVERNANCE )

* Extensibility (right to modify)
* Scalability (in/out, up/down)
* Healing & Serviceability (repairability)

* Reliability & Resiliency (quality assurance) [
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User Modeling and User-Adapted Interaction

The Journal of Personalization Research

In addition to papers from Computer Science, relevant papers
fromthe fields of Psychology, Linguistics, Information
Systems, Information Science, Education, Rehabilitation and
Medicine are also considered if they have implications for the
design of computer systems.

The journal mainly publishes empirical research papers.

Adaptability refers to the end-user’s ability to adapt the Ul.

Adaptivity or self-adaptation refers to the system’s ability to
perform Ul adaptation.

Personalization is a particular form of adaptivity, usually for
the Ul contents, that is based on data originating solely from
the end-user.

Recommender Systems leverage data from sources that can
be external to the end-user, such as other user groups.

Acquisition and formal representation of user models, including modeling of affect, personality, knowledge,
expertise, interests, preferences, attitudes, goals, plans, culture, relationships and mental models
Conceptual models and user stereotypes for personalization

Student modeling and adaptive learning

Models of groups of users

User model driven personalized information discovery and retrieval

Recommender systems

Adaptive userinterfaces and agents

Adaptation for accessibility and inclusion

Generic user modeling systems and tools

Interoperability of user models

Personalization in areas such as

* Affective computing

e Ubiquitous and mobile computing

* Language based interactions

e Multi-modalinteractions

* Virtual and augmented reality

* Social media and the web

* Human-robotinteraction

* Behavior change interventions

Personalized applications in specific domains, such as: health, mobility, vehicular operation, news,
workplace, consumer electronics, e-commerce and retail, cultural heritage, tourism, smart cities, games,
cyber-security

Privacy, accountability, and security of information for personalization

Responsible adaptation: fairness, accountability, explainability, transparency and control

Methods for the design and evaluation of user models and adaptive systems

I <o
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SOAR
COGNITIVE

ACT- R \akt-ahr\ , noun;

1. cognitive architecture
2. atheory for simulating and understanding human cognition

ARCHITECTURE

o * Human-Computer Interaction Simulation: Simulates user o * Goal-Oriented UX Agents: Soar powers agents that break
behavior in complex systems like cockpitinterfaces, medical down user tasks into subgoals, useful in complex enterprise
devices, and enterprise software to predict cognitive load and workflows and automation systems.

usability issues.
* Simulation-Based Training: Used in scenario-based

* Training and Decision Support: In defense and healthcare, ACT- training environments where agents simulate realistic
R models help simulate decision-making under stress or human responses, such as emergency response or military
uncertainty, aiding in interface design and training systems. operations.

* Agentic Al Systems: Integrated into intelligent agents that learn * Natural Language Interfaces: Soar’s reasoning capabilities
and adaptthrough interaction, supporting applications like virtual support conversational agents and decision-support tools
assistants and adaptive Uls. in customer service and technical support.

N ¢t
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Designing for people by applying care and understanding

. . . Humankind Scale Al

Homo sapiens’ nature, experience, and existence

I ©2
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