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COLLABORATION

MISSION
Accelerate widespread adoption 

of manufacturing technologies 
and build North America’s talent 

and capabilities

PURPOSE
Advance manufacturing to drive 

competitiveness, resiliency, and 
national security

VISION
Manufacturing is a diverse, 

thriving, and valued ecosystem



TECHNOLOGY

AN EMPOWERED 

STRONG INDUSTRIAL 
BASE

A ROBUST AND 

RESILIENT SUPPLY 
CHAIN

A TECHNOLGOICALY 

ADVANCED 
ECOSYSTEM

TALENT

AN ADEQUATE AND 

QUALIFIED 
WORKFORCE 

A WORKFORCE 

REFLECTIVE OF OUR 
NATIONS PEOPLE 

AN INDUSTRY IMAGE 

OF OPPORTUNITY 
AND INNOVATION 

STRATEGIC INTERSECTION



The speed of acceleration is happening right now.
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Understanding the Trends

Long Development Cycles

Extended periods of theoretical and gradual 

gradual progress before dramatic acceleration.

acceleration.

Technology Convergence

Multiple enabling technologies coming together 

together to create breakthrough capabilities.

capabilities.

Smart Technology Adoption – 3 years from now – 2024 – ARC Survey

AI



AI in Manufacturing: Current Use

Adoption is accelerating fast — and the numbers confirm it. Manufacturers are no longer piloting AI; they are embedding it across core operations.

60%+
Have an AI Strategy

Manufacturers with formal plans to integrate AI into operations 

(Accenture, 2025)

50%+
Using GenAI Today

Manufacturers leveraging generative AI tools in active operations 

(Deloitte, 2024)

40%+
Increasing Investment

Plan to grow AI and machine learning investment over the next three 

three years.

70%
Jobs Will Transform

Of skills used in most jobs will fundamentally change by 2030 

(World Economic Forum)



Where AI Is Working on the Shop Floor

Three high-impact use cases are leading AI adoption in manufacturing today — delivering measurable value across uptime, efficiency, and 

product quality.

Predictive & Preventive 

Maintenance

AI analyzes sensor data to anticipate 

equipment failures before they occur, 

reducing unplanned downtime and extending 

extending asset life.

Inventory Control

AI-driven demand forecasting and automated 

automated replenishment reduce overstock, 

overstock, shortages, and supply chain 

disruption.

Quality Assurance & Inspection

Computer vision and real-time analytics 

detect defects at speed and scale that exceed 

human inspection alone.



80% of surveyed 

manufacturing 

executives plan to 

invest 20% or 

more of their 

improvement 

budgets in smart 
manufacturing. 

(Deloitte, 2025)



Emerging AI Priorities in Manufacturing

Four capability areas are reshaping what AI can do — and what manufacturers must prepare for.

Agentic AI

AI systems that plan, decide, and act autonomously across 

maintenance, quality, supply chain, and operations workflows.

Generative AI

Tools that create content, support engineering documentation, 

accelerate training, and enhance problem-solving across teams.

Edge & Embedded AI

AI deployed directly on machines and sensors for real-time 

monitoring, defect detection, and faster operational decisions.

decisions.

Physical AI

AI integrated into robots and autonomous systems to improve 

movement, coordination, safety, and shop-floor execution.



AI Is Not Just Changing Work — 

It’s Redefining How we Prepare 

for Work

AI is reshaping not just the "what" and "how" of 

work — connecting people, data, and systems 

to unlock both productivity and purpose

VR/AR, AI, & ML both industrial and WFD

New hybrid human-AI roles will define next decade



The Vision of Cognitive Manufacturing
Cognitive Manufacturing

AI applied across the factory and enterprise to unify data, human expertise, and autonomous systems into 

one adaptive operation.

What it does:
➢ Predicts equipment failures before they happen

➢ Optimizes production schedules in real time

➢ Elevates quality through machine vision and pattern detection

➢ Guides frontline workers with intelligent support

Cognitive Insights

Turning Data Into Foresight 

and Value

Cognitive Engagement

Connecting People, Systems, 
and Partners

Cognitive Operations

Acting Autonomously 
Across the Enterprise



Cognitive Manufacturing: Intelligence Across Every 
Stage of the Value Chain

                     

                                                      

                                  

       

      

          

         

            

         

          

        

             

          

          

          

           

            

     

         

        

            

          

           

                                                  

                       

                                                            



The Foundation of Cognitive Manufacturing: 
Digital Thread + Digital Spine

Digital Thread Digital Spine

The Connective Fabric The Intelligent Backbone

End-to-end traceability across the product lifecycle 
— connecting every decision, process, and 
outcome into a single source of truth.

The AI layer that activates the thread — using 
intelligent agents to monitor, reason, predict, and 
execute with reduced manual effort and optimized 
latency.

Spans: Design → Plan → Produce → Deliver → Service Powers: Monitor · Reason · Predict · Act

Role: The memory of the enterprise Role: The nervous system of the enterprise



Materials Development — Product 

Design and Engineering 

ML accelerates materials qualification; 

generative AI turns requirements into 

manufacturable CAD. Qualification: years → 

months. Design: days → minutes.

• Skills & Competencies: 
• Data-driven operations and systems integration

• Integrated knowledge management

• Manufacturing asset lifecycle management

AI world models — learned digital twins of 

machines and factories built from CAD, 

physics, and operational data — 

accelerate training and improve accuracy 

for vision and robotics,

Manufacturing Specific Models Graph Ontology 

A connected knowledge graph surfaces 

hidden relationships across assets, 

systems, and design histories.

Cognitive Insights 



Graph Ontology 
Knowledge Graph

Structured Manufacturing Truth

Assets • Products • Processes • Quality • Standards

"What exists and how is it connected?"

Context Graph

Live Operational Reality

State • Conditions • Constraints • Decisions • Time

"What happened, why, and under what conditions?"

Break Data Silos Ground AI in Reality Repeatable, Cross-Use-

Case

Case Explainable Decisions

Enable Agentic AI & Digital Twins
Data-> Semantics->Retrieval->Agents->Actions



Building AI Specific Models for 
Manufacturing

Where It Shows Up Today Bosch Case Study

• Synthetic vision datasets for 
for defect detection

• Robot perception training in 
simulation

Bosch created about 15,000 realistic 

practice images to train an 

automated inspection system for 

stator production, cutting the project 

timeline by roughly six months and 

delivering hundreds of thousands of 

euros in yearly productivity gains; the 

system can spot defects almost 

perfectly compared with typical 

human detection rates of about 70–

90%.

AI-Specific Manufacturing Models

Purpose-built AI models for specific manufacturing domains or tasks 
Improve accuracy by focusing on defined use cases and data patterns 

Support faster, more reliable decision-making at the plant and enterprise level 
Often work together as “skills” that feed a larger manufacturing intelligence model



Intelligent Simulations

AI-augmented digital twins and simulation environments built for engineers and 
operations leaders.

 The goal: compress planning cycles, de-risk launches, and create safe manufacturing 
environments.

Compress Planning Cycles

De-Risk Launches

Optimize Throughput

Validate Autonomy

BMW Group Virtual Factory Program: Reports up to 30% reduction in production planning costs 

planning costs with collision checks cut from ~4 weeks to 

with 

~3 days.



Cognitive Engagement 

Intelligent Workforce Solutions A I- A c c elerated  Q u alif icatio n
AI deepens customer relationships through 
conversational ordering, guided field service, 
proactive outreach, and personalized training — 
turning every touchpoint into an intelligent, 
tailored experience.

• Skills & Competencies: 
• Troubleshooting and Root Cause Thinking
• Process and Quality Understanding
• Traceability, Compliance, and Evidence Capture
• Communication and Cross-Functional Collaboration

AI links process signatures to outcomes, 
generating shared evidence packages that 
OEMs, suppliers, and authorities trust — 
shrinking certification timelines.

AI has the potential to augment the 
manufacturing workforce across four fronts 
— supporting productivity, learning, safety, 
and collaboration with partners and 
customers.

Customer Engagement



A I  I N  M A N U F A C T U R I N G  W O R K F O R C E

Four Categories of Workforce-Facing AI Solutions
How AI augments people across the shop floor — from individual productivity to team safety and collaboration.

1. Worker Productivity & Augmentation

Real-time, on-demand support that helps workers act faster and make 
better decisions.

■ AI Copilots for Workers

■ Natural Language Interfaces

■ Voice-Based Shop Floor Assistants

2. Learning & Knowledge Transfer

Captures expertise and accelerates upskilling — closing the experience 
gap.

■ Training & Skills Assistants

■ Augmented Reality AI Assistants

■ AI Knowledge Management Systems

3. Safety & Worker Wellbeing

Proactive hazard awareness, PPE compliance, and incident reporting 
support.

■ AI-Powered Safety Assistants

■ Hazard alerts & restricted-area warnings

■ Streamlined incident capture

4. Collaboration & Customer-Facing 
Support
Connects the workforce with suppliers, partners, customers, and field 
service teams.

■ Supplier & Partner Collaboration Bots

■ Customer / Field Service Assistants

■ Documentation & quality form lookup

AI augments — not replaces — the manufacturing workforce SME  |  AI in Manufacturing



Cognitive Operations 

AI Agentic Systems Physical and Edge AI

• Skills & Competencies: 
• Digital System Awareness    
• Robotics and Autonomous Systems Readiness  
• Safe Shop-Floor Interaction
• Workflow Coordination

Process Monitoring and Inspection 
AI agents that plan, decide, and 
execute multi-step operational tasks 
across systems — coordinating 
production, scheduling, and 
workflows with minimal human 
intervention.

AI embedded directly into machines, 
robots, and edge devices that sense 
and act in real time on the shop floor 
— enabling adaptive control, 
autonomous motion, and sub-
second response.

AI-powered vision, sensor fusion, 
and anomaly detection that 
continuously watch processes and 
parts — catching defects, drift, and 
failures the moment they emerge.

• Connected Decision Awareness

• Human-Machine Collaboration



Physical and Edge AI
Physical AI systems that perceive, decide, and act in the real world, integrating robots, cobots, AMRs, machine vision, and e dge inference directly into production and 
operations.

Market Momentum Robotics + AI Progress Skills the Workforce Needs

■  $26B invested since January 1, 2026

■  NVIDIA shift to embodied intelligent agents

■  Sector projected to reach $383B in 2026

■  Hybrid edge drivers: latency, reliability, 
sovereignty

■  Foundation models for robotics (GR00T, π0, 
Helix)

■  Vision-Language-Action models on the floor

■  Cobots and AMRs falling below $30K

■  Sim-to-real and digital twin convergence

■  Operator + Technician

■  Engineer + Integrator

■  Supervisor + CI Lead

SME  |  Physical and Edge I sme



I N T E L L I G E N T  E N T E R P R I S E  S Y S T E M S   |   A I  I N  M A N U F A C T U R I N G

When the ERP Becomes a Cognitive Operations Tool

Traditional ERPs run the business. Intelligent ERPs help people interact with it — asking questions, getting explanations, and making decisions in plain language.

T R A D I T I O N A L  E R P

Manages operations: production planning, inventory, purchasing, finance, 
scheduling, order fulfillment.

I N T E L L I G E N T  E R P   =   C O G N I T I V E  O P E R A T I O N S

AI makes the ERP easier to interact with, collaborate through, and make decisions 
from.

W H A T  I T  L O O K S  L I K E  I N  P R A C T I C E

P l a n t  M a n a g e r

“What orders are at risk this 
week?”

Asks the ERP a natural-language question and gets a 
prioritized risk list.

P u r c h a s i n g  T e a m

AI-generated supplier 
recommendations

Receives ranked sourcing options based on cost, lead 
time, and reliability.

P r o d u c t i o n  P l a n n e r

Plain-language schedule 
explanations

Understands why the schedule changed and which jobs 
were re-sequenced.

S a l e s  T e a m

Real-time delivery risk at 
quote

Sees fulfillment risk before committing a customer to a 
delivery date.

F i n a n c e  L e a d e r

AI explanations of margin 
changes

Gets a narrative breakdown of what shifted margins and 
why it shifted.

S u p p l i e r  P o r t a l

AI-guided vendor onboarding

Walks suppliers through documentation and quality 
requirements step by step.

Cognitive engagement turns the ERP from a system of record into a system of dialogue. SME  |  AI in Manufacturing



Supply Chain "Self-Healing": A Real-

World Scenario

ActAnalyzeDetect

When a sudden hurricane threatens a critical Tier 1 aerospace supplier, a cognitive system 

doesn't wait for a Monday morning status call as it detects, analyzes, and responds 

autonomously, compressing hours of manual crisis management into minutes and 

delivering decision-ready options directly to leadership.



E C O S Y S T E M - L E V E L  A I

Common Learning: Federated Intelligence

Federated learning is emerging as a credible accelerator for the AI scaling 
in manufacturing. The model is straightforward: organizations improve 
shared AI models without ever exchanging raw proprietary data.

Process signatures, defect libraries, and quality outcomes stay behind 
each organization's firewall — yet the collective model grows smarter 
with every contributing participant.

S T R A T E G I C  O U T L O O K

Federated learning is appearing in strategic literature across aerospace, 
defense, and manufacturing sectors. Widespread commercialization is still early 
— but the organizations building toward it now will set the terms for those that 
follow.

H O W  F E D E R A T E D  L E A R N I N G  W O R K S

S H A R E D  A I  M O D E L

Grows smarter with every participant

Manufacturer

Data stays private

Aerospace 
OEM

Data stays private

Defense 
Supplier

Data stays private

Material 

Data stays private

Models update centrally  •  Raw data never leaves the firewall

SME  |  AI in Additive Manufacturing



Workforce Development Implications: PepsiCo × Siemens × NVIDIA 
Digital Twin Collaboration

Problem Case
Facing rising demand and an aging plant footprint that 
would normally require billions in new construction, 
PepsiCo partnered with Siemens and NVIDIA to build 
physics-accurate digital twins of its manufacturing facilities 
by letting AI agents test thousands of layout and process 
changes in a virtual plant before anyone touches the real 
one.

Pilot Results (Gatorade)
•+20% throughput in three months
•10–15% CAPEX reduction by surfacing hidden capacity
•~90% of issues identified virtually before physical changes
•Design cycles compressed from months to days

The Shift
The factory floor is becoming a hybrid physical-
digital environment. Workers are no longer just 
operating equipment but they're operating 
equipment and its virtual counterpart, with AI 
agents running simulations alongside them. This 
fundamentally changes what "manufacturing 
work" means.

New Skill Demands
✓ Digital Twin Literacy.
✓ Data Fluency Human-AI Teaming 
✓ Cross-Functional Thinking



AWS Industry Quest: Game-based learning, applied to industrial workforce 
development

What AWS is already doing for cloud skills, and why manufacturing understand the same model

•Risk-free practice on real industry problems. AWS Industry Quest puts learners inside a virtual 
factory to practice virtual prototyping, robotics data visualization, and edge protocol conversion. Skills 
are built where mistakes are cheap, not on the line.

•Scenario-based, not lecture-based. Learners progress by completing assignments tied to real 
manufacturing use cases. Engagement and retention come from doing the work, not watching slides 
about it.

•Verifiable credential at the end. Completion earns a digital badge that demonstrates capability to 
employers, a model that pairs naturally with stackable micro-credentials.



An Intelligent Workforce Readiness System

Skills-Based Model Training and Fluctuating Career 

Pathways

Integration of Partners and 

Stakeholders

Ecosystem-based 
collaboration Continuously assess, train, 

and reassess in real time

Continuous Monitoring 

Systems

Multi-Dimensional Assessment and 

Workforce Analysis

Technology Skill Detection

Real-time identification of 

skills required from product 

design and implementation

Adaptive and Customized 

Frameworks

Leverage and adapt existing AI 

readiness frameworks for 

workforce and operations

Skills and adaptability and learning 

agility 

Culture, Production and Talent Readiness

An Intelligent Workforce Readiness System



Modern Workforce Skills 
Modern workforce readiness encompasses both technical competency and adaptive capability. 

Organizations must leverage emerging technologies while maintaining human-centered operations.

Technical Skills 
Adaptative Capabilities 

Collaboration Skills 

Digital/Data Literacy & Systems Thinking

Problem Solving & Critical 

Thinking



Training and Learning New Paradigm→ The experience spine.

Specs → "Define what good looks like“

Evaluation → "Decide what counts as proof“

Failures → "Surface where assumptions break“

Reflection → "Turn incidents into insight“

Redesign → "Update system and mental model"

Engineers already know how to do this — it's the same discipline, new substrate." 

A five-stage loop for learning to work with AI



Building the AI-Ready Manufacturing Workforce

Thank you and any 
questions?
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