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Why Artificial Intelligence is Hard to Define

- =~

Technology Philosophy

What systems do and how they act What intelligence really means

Law and Policy Marketing

What regulators need to enforce What companies want to claim




Artificial Intelligence Global Enterprise Market Size

$358.1 6 Bi"iOn What is Industrial Al?

87.8%

Non-Industrial Al

Source: loT Analytics Industrial Al Market Report 2025-2030

Industrial Al is the application of artificial
intelligence to operational and engineering
data generated by industrial systems,
equipment, and processes.
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Artificial Intelligence Global Enterprise Market Size

$358.16 Billion What is Industrial Al?

Industrial Al is the application of artificial
intelligence to operational and engineering

87 80/ data generated by industrial systems,
. o equipment, and processes.
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Artificial Intelligence Global Enterprise Market Size
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Primary Ways Al is Being Used

83%

Analyze

Processing and
interpreting vast data
sets to derive
meaningful insights

Example Use Cases:

* Plant floor loT analysis
+ Sentiment analysis

* Image analysis

+ Pattern analysis

Source: LXT Path to Al Maturity 2025

48%

Generate

Creating content,
designs, code, or
concepts from scratch

Example Use Cases:

» Content generation

* Report generation

» Code generation

+ Synthetic data
generation

42%

A

Predict

Anticipating future
outcomes based on
existing data patterns

Example Use Cases:

* Predictive
maintenance

» Demand forecasting

* Sales forecasting

Recognizing specific
features or
characteristics within
data inputs to classify or
categorize information

Example Use Cases:

» Anomaly detection

* Fault detection
 Fraud detection

* Instruction detection

Control

Dynamically managing
or optimizing systems
and workflows

Example Use Cases:

Process control
Energy management
Autonomous vehicles
Drone navigation

Connect

Acting as an interface
for engagement
between people and
systems

Example Use Cases:

» Customer facing
chatbots

* Personalized
marketing campaigns




Global Lighthouse Net

WORLD e
ECONOMIC McKinsey

FORUM & Company
S

Source: World Economic Forum, January 2025 Cohort

2

>48%

Reduction in lead

Reduction in new
product
introductions

>40%

Increase in labor
productivity

®
&8

>30%

Reduction in
material waste

>30-50%

Scope 1 & Scope 2
emissions reduction

®

>25%

Reduction in energy
and water
consumption
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Anthony Loy

Vice President,

Industrial Digital

Transformation Consulting

S

Zongchang Liu

Rotating CEO at Foxconn

P

Source: https://www.cesmii.org/smart-manufacturing-mindset/

Foxconn
Industrial
Internet

Bféwaranjan Sen

Global Chief Product
Supply Chain Officer

| SMART MANUFACTURING
MINDSE

Bart Talloen

Executive Fellow,
World Economic Forum,
Former J&J Executive

Johnson&dJohnson

Jackie Jung

¥7CESMII

Vice President,
Global Operations Strategy

A
Western Digital




Jensen Huang

Founder & CEQ, Nvidia

In the future, every
industrial company will
operate two factories: one
physical factory for
manufacturing actual
products and a second,
digital "Al factory" to create
the artificial intelligence that  * -
powers them. T >N -

-
it



The ‘Two Factories’ Every Manufacturer Needs




The Al Factory

Closed-Loop System
Digital
Twin

The ‘Two Factories’ Every Manufacturer Needs

The Physical Factory




Three Waves of Artificial Intelligence

~2012

3 N ‘
e
/1 at 7 \\
Xi ”'4-—— Y A
<l
FIRST WAVE
Classical Machine Learning

Supervised learning, Unsupervised learning,
Reinforcement learning, Deep learning

Helps reduce Insight & analysis latency

e

o, 9 g

~2020

SECOND WAVE
Large Language Models

Foundation models, RAG models,
Multimodal models

Helps reduce analysis & decision latency

o

THIRD WAVE
Al Agents

Reactive agents, Goal-oriented agents,
planning agents, multi-agent systems

Helps reduce decision & action latency




What is Machine Learning?

Traditional Programming

RULES

Machine ANSWERS

DATA

Machine Learning

me=  ANSWERS =)

w=  DATA ==




What are Large Language Models (LLMs)?

Refers to the
P extensive training
data and model size

Refers to its focus

——  on natural language

processing

Refers to it making

e predictions or
responses based on
learned data patterns




How Large Language Models Work

Inside an

Grant Sanderson

3Bluel Brown “ 8 ey




How Large Language Models Work

The mitochondria is the Julius Caesar was

powerhouse of the cell.

Call me Ishmael.

I spent three hours
customizing my character in a
video game, only to
immediately put on a helmet
that covers their entire

face. Peak gaming experience
right there.

assassinated on the Ides of
March in 44 BC.

My neighbor's kid asked me

what I wanted to be when I gr§¥orld War II started in 1939.

up. I'm 35. I told him I'd let

him know when I figure it out.

00

aalk
ﬁ(‘)(")(\r}

The Great Wall of China is a

series of fortifications

I have this thing where I get byilt along the northern

older but just never wiser

borders of China.

Video created by Grant Sanderson with 3Blue1Brown entitled “Large Language Models explained briefly”

RO OO0 0.

fnguag

OO0

;\‘1(:

r;.’“‘(ﬁ.

| Mloalel




How Large Language Models Work

It/ |was| the best||of [times| it was| the |worst of times

T\
Video created by Grant Sanderson with 3Blue1Brown entitled “Large Language Models explained briefly”




What is an Al Agent?




What is an Al Agent?

@ Goal-Directed Behavior
if( Powered by LLMs

@ Context Aware

Q
@
(<

@ »;

Decision-Making & Planning

Ability to Act

%
»

Self-Correcting

#
g




Composition of an Al Agent

Al Agent Memory
7 \
Pl S S p|  Short-Term: Context e
1 [}
I
| Long-Term: Knowledge
I
J I
: Summaries & A I C
1 Context &
' Learned ! 1 Histor
Sl Conclusions 1 & y
8! : e
| . . .
£, Perception The Brain (LLM) Plans & Action
S Observations & Commands
g : - State Changes T T >
= Direct Signals ~ __2Z--2°C 9e= Reasoning | Tools |
S L Execution Status
ol PR S
I World State Planning | Exec@w System ]
I & =
I A A 2 - : "
: Raw | I Outcome Prompts & | I Approvals & Commands & : I Execution
. Data : : Confirmation Requests : : Overrides Control Signals : Confirmation
i : : : ! v l

Software & Hardware

External Environment

Humans Other Agents or Tools

Third Party Systems




Levels of Intelligence (Machine Understanding)

What it Example
understands technologies

‘ Interactions and [T,
o {2 . * Digital twins
LGVEI 5 : ImpaCt across the B Grap.h neural networks
System Intelligence @AEE entire system [N Physics models
* Large reasoning models
Level 4 & Causality, tradeoffs, and REIYS
Reasoning Intelligence implications ISR

« Causal inference models

* LLMs
* Ontologies

* Knowledge graphs
* Vector databases

S @
Semantic Intelligence
* Feature engineering

Situations, conditions, and when + Bayesian models

patterns matter « Conditional and
contextual models

Signals, patterns, anomalies, and  * Classical machine learning

. . . . * Deep learnin
statistical relationships .cOmpputervis?on




Levels of Al Agency

Human What the
role Al does
T EL R BRI Rl Systems self-direct,
execution; in-the-loop for learn, and act without Level 5 .
governance ST e e Fully Autonomous Agentic Systems
Human-in-the-loop for Agents operate independently Level 4
intent, not steps within constrained conditions

Semi-Autonomous Agentic Systems

Human-on-the-loop Agents plan, reason, and act Level 3
(supervisor) within defined domains Agentic Workflows

Human-in-the-loop Uses Al models to enhance
(decision maker) automation and decision-making
Human-in-the-loop Executes predefined rules with
(always)

no learning or autonomy

Source: Adaptation from Pascal Bornet’s Agentic Artificial Intelligence: Harnessing Al Agents to Reinvent Business, Work, and Life p78




Three Critical Considerations for Making Al Operational

Anchor it Adapt it
Ground intelligence in a Deliberately define your Build an operating
trusted, real-time ownership and agency model built for learning,
operational foundation boundaries not stability




Anchor It: Operational Data as the Foundation of Intelligence

[ Semantic stability ]

[ Structural integrity ]

CMMS

Asset Quality Computerized
Performance Management Maintenance

Management System Management
System

Environmental

Management

CWpP LMS

Connected Learning Computer-
Worker Management Aided
Platform System Design




Anchor It: Operational Data as the Foundation of Intelligence

Asset
Performance
Management

Quality
Management
System

CMMS
Computerized
Maintenance
Management
System

Intelligence Platform

Knowledge Graph
MES
L)
- - =
CIEETTS

WMS APS EHS
Warehouse Advanced Environmental
Management Planning & Health &
System Scheduling Safety

PLM

Management

SCADA
Supervisory
Control &
Data
Acquisition




Authorize It: Define Ownership & Decision Boundaries

The Hand-Off Line

4 )

Which decisions are we
explicitly authorizing the
system to make without
human approval, and under
what conditions?

The Adult in the Room

4 )

Who is accountable for the

outcomes of system-made
decisions, and how is that
accountability enforced?

- J

The Guardrails

-

o

What non-negotiable

boundaries define the

limits of autonomous
decision-making?




Adapt It: Build a New Operating Model

.~‘f‘

; —)’ v .,,H —
iEvv!!grk caﬁ-be dlly mgedf AN 2
sta rd;ze!d- lled ,then
é’g manée-dan.be maximized by
removifig variabifity=and decisions §

making frorasexecution. \ |




Adapt It: Build a New Operating Model

A8 A 7
= A

You must decide . You must decide You must decide
You must decide

how human roles ) ) who owns how when humans are

what ‘good’ looks

change as : - intelligent systems expected to trust the
: ) like when learning is :
intelligence and i volved behave after system, challenge it,
agency increases deployment or override it










The Intelligent
Factory Is not a
system upgrade.

It Is a structural
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Thank You.
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