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A bit about your presenter...

B.S. and M.S. from Purdue University (design)

Ed.D. from N.C. State (education, cognitive psychology, training & |
development) ui — 5
Worked 8 years in manufacturing sector i

SARVPE

* Fairfield Manufacturing: machinist

« Caterpillar: designer mrlikon c AT® f___i::AND

« Rand Worldwide: technical training engineer fairfield
21 years at Purdue University —

* Industry and agency research @ CYM/N“ Rolls-Royce [Ej

* Plor Co-Pl with collaborators across campus e Gul fg&eam y
/SZER\ N2 .

« Have done open, proprietary, and controlled research ISO NIST P&G € Collins Acrospace

NS

 Established industry research consortia and secured State line- _
item funding A Nt e 7L TEXTRON
BOEING (’w

* Developed successful proposals for establishing regional

Laboratories
economic development networks and federal research institutes HONDA _ .
EDUCATION

I !a’ Lilly Endowmen t Inc. FOUNDATION
A private foundation since 1937

* Serves as subject matter expert for national and international
standards committees and federal cabinet-level departments
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University Overview
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WHERE IS PURDUE?

= West Lafayette, Indiana
= Two hours southeast of Chicago bk

= One hour northwest of Indianapolis

= Lafayette just across the river
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CAMPUS COMMUNITY

Over 50,000 total students

= More than 9,300 international
students and 1,150 international
faculty and staff from 128
countries

=  Continually ranked in the top 5 in
the country in international
enroliment

= More than 1,000 student clubs &
organizations

= Around 70 international student
groups

= Exchange students welcome to
audition for Purdue musical groups
and theatre and dance productions

= Mascot: Boilermaker Special
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RESIDENTIAL LIFE

Available on-campus housing offers...
 Comfortable accommodation

» Organized social events and residential
learning programs

= Meal plan options

= Free local bus service connects campus and
the Greater Lafayette area

= Use of Recreational Sports Center is free of
charge for all exchange students

= Exchange students can get involved with
intramural and club sports
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PURDUE UNIVERSITY

TOP  M0ST INNOVATIVE
]_U

LS. News & World Report, 2023

College of College of College of
Agriculture Education Engineering

College of Health
and Human
Sciences

College of Liberal @ Daniels School of
Arts Business

Purdue
Polytechnic
Institute

College of
Pharmacy

College of
Science

College of
Veterinary
Medicine
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NMAJORS

BACHELOR OF SCIENCE

PROFESSORS TEACH

SU76

UNDERGRAD COURSES
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3
STUDENTS

Highest-ever enroliment — new records each of the last
seven years!

(2017-2023, Polytechnic West Lafayette location)

LARGEST PURDUE COLLEGE
BY ENROLLMENT

R polytechnic.purdue.edu
X techrecruit@purdue.edu
Polytechnic Institute €0QM /TechPurdue
& Techies Today Podcast
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FOR THE LEARNING

Learning through ...

Labs Learn by doing from firsthand experience
 Research Dig deeper to expand your knowledge
* ProjJects which will include industry clients

* Thinking with a Gilobal Perspective

* Specializing in your Area of Study

PUR DUE Polytechnic Institute
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FOR THE EXPERIENCES

A Polytechnic major is more than just the
courses you take:

* Professors Mentors who bring theories to life
« Advisors Guidance & advice

* Student Organizations
Apply what you know & have fun

* Internshilps Job experience & networking

Study Abroad Broaden your perspective
Choice of locations:

 West Lafayette Large university setting
* Indlanapolls Urban setting

* Nine more Indiana citles Cl/ose to home
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DEPARTMENT OF TECHNOLOGY LEADERSHIP & INNOVATION

Majors
Engineering-Technology Teacher Education
Human Resource Development
Organizational Leadership
Concentrations within Organizational Leadership:

* Business Intelligence
* Organizational Design and Transformation
* Project Management

We are the human side of technology.

[EADEHS FROM DAY ONE

* Award-winning professors PLACEMENT RATE
* Certifications in SHRM & teaching
* Study Abroad opportunities and industry collaborations

2022 GRADS:™

AVG. STARTING SALARY
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SCHOOL OF AVIATIONAND TRANSPORTATION TECHNOLOGY

Majors

Aeronautical Engineering Technology
Aerospace Financial Analysis

Airline Management and Operations
Airport Management and Operations
Aviation Management

Professional Flight

Unmanned Aerial Systems

PUR DUE Polytechnic Institute
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2022 GRADS:*

PLACEMENT RATE
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DEPARTMENT OF COMPUTER GRAPHICS TECHNOLOGY

Majors

Animation and Visual Effects
Data Visualization

Game Development and Design
User Experience (UX) Design

Web Programming and Design

PUR DUE Polytechnic Institute
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DEPARTMENT OF COMPUTER AND INFORMATION TECHNOLOGY

Majors
Computer and Information Technology
Computing Infrastructure and Network Engineering Technology

Cybersecurity

Data Analytics, Technologies and Applications

Computer Systems Analysis and Design

Focus Areas

Software Development

. PLACEMENT RATE
Systems Integration

Data Management

Cyber Learning
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SCHOOL OF CONSTRUCTION MANAGEMENT TECHNOLOGY

Majors

Construction Management Technology
Specializations within this major:

« Commercial Construction Management
 Demolition and Restoration Management in

the Built Environment

* Healthcare Construction Management
* Mechanical and Electrical Construction Management

2022 GRADS:~

* Residential Construction Management

Building Information Modeling
PLACEMENT RATE

Designh and Construction Integration ‘

AVG. STARTING SALARY
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SCHOOL OF ENGINEERING TECHNOLOGY

Majors

Electrical Engineering Technology Program :

* Audio Engineering Technology . 4-
«  Computer Engineering Technology = T
* Electrical Engineering Technology
* Energy Engineering Technology

Industrial Engineering Technology Program

* Industrial Engineering Technology
* Supply Chain and Sales Engineering Technology

Manufacturing Engineering Technology Program

* Automation and Systems Integration Engineering Technology
* Digital Enterprise Systems

* Mechatronics Engineering Technology

* Robotics Engineering Technology

*  Smart Manufacturing Industrial Informatics

c022 GRADS:™

PLACEMENT RATE

Mechanical Engineering Technology Program ‘
* Mechanical Engineering Technology

Additional engineering technology majors in the college:
Aeronautical Engineering Technology » SATT

AVG. STARTING SALARY

Computing Infrastructure and Network Engineering Technology » CIT

Engineering-Technology Teacher Education » TLI
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Manufacturing Transformation
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The 4t Industrial Revolution

Four Phases of Industrialization

Industry 1.0 Industry 2.0

1 2
Use of water and steam Use of electrical power to Use of electronics and
power to run mechanical enable work-sharing mass
production facilities production

? PURDUE Polytechnic Institute
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Industry 3.0 Industry 4.0

Use of cyber-physical systems to

monitor, analyze, and automate
business

IT to automate
production

20



Digital Disruption
Changing form _ Changing platform

physical digital

local cloud

Digitalization allows for

new business models to

emerge:

* Mass customization

* Economic quantity: 1

Product as a Service

(PaaS)

* Product as a Platform

* Precision application of
resources

* [ntelligent support
services

1980s ~1990s ~2000s | " 201x |
? PU RDU E Polytechnic Institute

UNIVERSIT YAdapted from Kurfess, T. (2015). Advanced Manufacturing, Policy and Technology Opportunities for American Innovation. 2015 University Turbine Systems Research Workshop.
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The Digital Enterprise

Mobile technologies

Cyber-security
layers

Human/
machine
interface

Additive and
traditional
manufacturing

Product
Definition

Location
detection
technologies

Sensors and data
gathering

Customer data
capture

? PURDUE
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A digital enterprise changes the way people work
and how they use information.

Our economy is increasingly digitally driven.

By comparing digital product data to the physical
performance of the object, variation can be
tracked and used to inform design of next-
generation products.

Predictive modeling and validation schemes for

products can be developed to diagnose and solve
problems that occur.

22



A Supply Chain Full of Authors and Consumers

;O |
ﬁﬁq\j

User Intelligent
Klnterfaces machines ) <:> — .
Validation and Testing/QC

Analytics and Interfaces
* Digital validation & verification

Distributed sensing IT B e« Accuracy and fidelity
Fleet Management and Utilization

) L9

Customer

[ * Feedback
* Close the loop

e Delivery verification
* Monitoring and adjustment

P - P Software Connectivitz
N L - :
Production Floor Integration
Geometry Materials
<:>' ¢ Intelligent, integrated equipment
e Predictive capacity
IR Data
Finis Ing \ Warehouse RaW Materials
. T bilit
ﬁ Collection and Ve
. e Usage
Costs Production Integration of Data n
\ Plans / Capability across the
.. enterprise
Digital Product Data P
23
? PURDUE Polytechnic Institute Adapted from Kinnet, J. Creating a Digital Supply Chain: Monsanto’s Journey, October 2015.
UNIVERSITY.




Enabling Digital Twins

By comparing digital product data to the physical performance of the object, variation can be tracked and used to inform
design of next-generation products, develop predictive modeling and validation schemes for products, and to diagnose and
solve problems that occur.

As Designed r\ As Manufactured {\

As Used

Variability between As Variability between As
Designed and As Manufactured and As
Manufactured Used 24
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Using Digital Twins to Drive Business Decisions

Attributes of a digital twin

Fleet Aggregate

Operational Ot
( { Represents a unique
A digital twin is a

physical asset HistD ry
virtual representation of

Maintenance
a physical asset ’ ’
,_._;

Physical Asset History
Associated with a single,
specific instance of a

Digital Twin

- - - o\ physical asset - Real Time S T
((([ £t N | S==" g ‘-ﬂ."*‘“‘"‘“""‘%’5'l . Operational Data it T i LA A
W . _ — 'l" - ; e 1 G i = - i w—— .‘.'-f.:- - 'w = el AR ki - p= "'
P # Continuously collects =3 - | o, "'E‘ﬁ i _-_‘._-.i-.: "‘@Iﬁﬁ'
data (through sensors) - =5 b o 1
FMEA
Continuously connected to the 3 ,
physical asset, updating itself with CAD Model Ph}-’ETCS Based Models
any change to the asset’s state, i )
condition, or context ' Statlsj“cal MOdE[S
FEA Model + Machine Learning

Provides value through visualization,
analysis, prediction, or optimization

Left Image Source: https.//www.dhl.com/content/dam/dhl/global/core/documents/pdf/glo-core-digital-twins-in-logistics.pdf

Right Image Source: https://www.vizexperts.com/blog/digital-twin-and-its-impact-on-industry-4-0
25
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But we have a challenge with no clear solution...

A lack of a skilled workforce in the places

we need them. The Future of Digital Work
I\/Iapufac’gurmg is typlga!ly a place-bound, F ' :
capitally-intensive activity. N R e
. . . Community-Centric Non-Hierarchical orderless Dynamic arin
We W|” nOt |Ik€|y b|rth Our Way Out Of Open Cmgborar:"on Organizations . dht:arkfourge Escgnorgy
this problem. New Models of Work
Historically, automation only addressed &g T e Q&
human labor. Today, and in the future, it bt 77 P> oUss®
addressed cognition as well. — ™ omam - l
Enterprise Unified Information Streams, Quantified Contextual
E - App Stores Apps + Data Dashboards Enterprise Applications

The Evolution of Apps at Work

os— < — |
¢ = r = FAT

LA

Wearables Internet of On-Demand Workplace
Things Micro Factories Robots
(3D printing)

Polytechnic Institute

New Devices



Polytechnic Solution
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Industrial Revolutions are not new...

...and neither are Educational ones

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

For every Industrial
Revolution, there has been a
parallel Education Revolution

Apprenticeship Manual/Industrial Arts Technology Education Design & Systems 28
? PURDUE Polytechnic Institute Thinking/Maker
UNIVERSITY movements



Needs for a Next-generation Manufacturing Workforce

We will still need reading, writing, science, and
mathematics, but

New skills and literacies will be needed:

* Data literacy
NeT S| Machlne

* Technological literac
Etwurk |earn|ng g y

* Human literacy
 Systems Thinking
* Entrepreneurship

oder Algnrathms Data mining

e Cultural Agility
* Critical Thinking

There will remain a demand for skills to
program, test and oversee machines.

Social skills; tasks that require emotional
intelligence rather than cognitive alone.

Preparing solely for cognitive skills will not be
enough for the 4t Industrial Revolution 20

? PURDUE Polytechnic Institute
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Being an Engaged Polytechnic

PUBLIC ENGAGEMENT WITH
RESEARCH
Actively involving the public in
the research activity of the
institution

- N
ENGAGED TEACHING

Developing teaching activities

which positively impact on the
community, and enhance

students’ engagement skills
™

i
The engaged

¥, b
= university "N

A

KNOWLEDGE EXCHANGE
Increasing the two-way flow of
knowledge and insight between
the university and wider society

L /

FIGURE 1: Characteristics of engaged universities

RESPONSIVENESS

RESPECT FOR PARTNERS 'j\
ACADEMIC NEUTRALITY
ON PUBLICISSUES

ACCESSIBILITY

? PURDUE
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ENGAGED

/ UNIVERSITIES

SOCIAL RESPONSIBILITY
Seeking to maximise the benefits
that the institution can generate
for the public

% /

Polytechnic Institute

/ INTEGRATION
- * COORDINATION
N—— RESOURCE PARTNERSHIPS

CONNECTIONTOA

GLOBAL SOCIETY

What does it mean to be “engaged”?

 Moving beyond the typical P&T
definition to emphasize the land-
grant mission.

* |tis a mindset, as well as a set of
activities. It is a propensity towards
inquiry, service, and a desire to make
better for our constituents.

* Creating a sense of agency, urgency,
and ownership in our faculty and our
students relative to their work.

 Engagement often drives our
curricula, research, and scholarship. It
is our differentiator.

30



Interaction between Engagement and Research

* Reciprocal in nature
A * Engagement provides real use cases
for Polytechnic research questions

» Often funded at value by industry
Engagement Research and government

* Encourages appropriate TRL

research by default, depending on
7 =2 PURDUE | royecmicmsiue

* Provides scholarship opportunities
beyond traditional venues

31
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Polytechnic Research Model

—'[ TRLE }
=Actual system competed and “flight quakfied® throagh test amd
. demonstration [ground or space)
Moving from a model of
o} Pure basic Use-inspired esoteric applications to — TRLY |
.5 research basic research a model of outcomes *Siptern protolype demanstraton in & Space ervronenent
2 2 —  TRLE ]
g _E Bohr PﬂStEUI’ =Hrstemfaoberprtern modal or proboype demonsEration ina releant
% o] emvircrument (ground or space)
> © .
@ N Pure applied | TRLS |
g g Tinken‘ng rESEErCh =Component andfor breadbosrd validation im refevant orrinermment
-
@ . TRLS |
o Edison —L _ _ J
=Camponant and/or Breadboand validstion in labambony amironment
“—J»  Where does your

_[E]:I””: m=mm Relevance for immediate applications work fit on the TRL -
scale?

. PUR U Polyt ic Institute .
httt|Oﬁeﬁaic{v)ﬁ/.wgoitqagpIoads/SBllff(ST/gonafdt—stokes—pasteurs—quadraﬂt-dlagram-png https://www.nasa.gov/directorates/heo/scan/engineering/technology/technology_readiness_level



Connecting Engagement, Research, and Curriculum

Senior
Capstone
Projects

Government

N\

Community Course
Non-profit Experiential
Projects Projects

System

Innovation

Communication Integration

Communlty

* Appropriate TRL outcomes

e Systems Thinking

* Integration and Implementation Sciences
* Active Engagement

* Ethos of the Land Grant mission

Implementation

57 PURDUE | coyucmic e >
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Polytechnic Advanced Manufacturing Curriculum Core

' Industrial
Automation Network
Control Cybersecurity
And
Mechatronics
| Manufacturing
or Manufacturing Product
Lifecycle
Management
Manufacturing Product
Systems Development
Integration And
Innovation
_ Manufacturin
Manufacturing Hracturing
Operations Supply
- 34
P Chain

? PURDUE Polytechnic Institute
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Adapting to the Era of Industrial loT

-

1s

Mechanization,
water power, steam
power electricity

Currently
» Automating processes using

logic processors and
information technology
* Robotics & PLCs, CNC, etc
* Automated production

Mass productio

. m r
assembly line, CoTEr e

automation

Cyber Physical
Systems

What has Changed

Connectivity, Virtualization, & Data Utilization

loT, AI/ML, Big Data, & Cloud/Edge Computing, &
other technologies driving SM

Cyber-Physical Production

Convergence of IT & OT

Human Machine Collaboration & Industrial Metavers
Auamented Intelligence & Behavior

fettabytes

The difficulty and costs in attracting and retaining data scientists has led to a new emerging role — the Citizen
Data Scientist. A role often given to existing employees in an organization trained to use data analytics tools and

technologies to extract insights from big data. — Gartner 2017

= PUKDUL

UNIVERSITY
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A Connected Manufacturing Enterprise

17578

= s
Lo I 1]

[ i N o Y i T [ i N R i T o

| &
I

I
[

[

[o I

I

i

o
LR

]

2015
Source: Adaptsd from
with data from IDC Glo

Annual Size of Global Datasphere 35
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2018 Manufacturing Workforce Challenges

Deloitte G gl
Insights

2018 Deloitte skills gap and future
of work in manufacturing study

PURDUE Polytechnic Institute

UNIVERSITY
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INDUSTRY 4.0

INDUSTRY 3.0

Automation, computers Cyber Physical Systems,
and electronics internet of things, networks

On®

1969 TODAY

Gartner Survey Shows 57% of Manufacturing
Leaders Feel Their Organization Lacks Skilled
Workers to Support Smart Manufacturing
Digitization Plans

36



March 2019 - Project Launch Goals

Prepare next generation smart manufacturing workforce to
address the widening 4.0 skills gap

Prepare a workforce who can contribute to, and accelerate the
digital transformation of the US manufacturing industries

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

Industrial Internet of Things (IloT)
Al, Big Data, Cloud Computing & Manufacturing Analytics

Cyber-Physical Production Systems
Digital & Data Assisted Systems in Manufacturing

? PURDUE Polytechnic Institute

UNIVERSITY

Smart Manufacturing Core Knowledge/Skills

Autonomous Simulation &
Robot Augmented
Reality
:
Big Data = ol id: Horizontal
Analytics L] & Vertical
Inte-gration
Supply Industrial
Chain Internet
Technological of Things
Advancement
Additive Cybersecurity
Manufacturing
Cloud
37



March 2019 - Project Launch Objectives

Undergraduate manufacturing program transformation
integrating the g-core capabilities and digitalization
strategies of Industry 4.0

Develop innovative laboratories where students can
imagine, create, innovate, problem solve, and build critical
skills relevant to SM skill sets.

* Smart Factory

* Intelligent Process Manufacturing Laboratory

*  Smart Foundry

* Industrial IoT Laboratory

Develop | 4.0
Competencies

Engage with
Cutting Edge
Hyper-

Automatio

Smart Factory (Scale Model) Intelligent Process Manufacturing Laboratory

Intelligence

4 8 ﬁf P iy Experience Real
., )ﬁ = : o = | Industrial
g‘uf” “"\ | Processes &
N _.:/ \ > Autonomous

Internalize
Smart
Manufacturing

Principle e ¢ WJ

Industrial 10T Laboratory

r UNIVERSITY

Autonomous Simulation &
Robot Augmenled
Reality

Big Data Horizontal
Analytics & Vertical
Integration
L5 ]
B ——
L
Pillars
Supply Industrial
Technological of Things
Advancement
Additive Cybersecurity
Manufacturing

Cloud

38



Summer 2020: Frameworks to Guide Curriculum Transition

Simulation &
Auvugmented
Reality

Autonomous
Robot

Big Data Horizontal
Analytics & Verfical
Integration

Supply
Chain

Technological
Advancement

Additive

Cybersecur
Manufacturing

Cloud

Models/Frameworks used to
Inform the Transformation of
Program, & Design of Courses,
Learning Activities & Facilities

Smart Connected

Products Drive critical

product and service
differentiation

ot &0 Ml 4 20 ol o &0

Level o: Industry 3.0 Foundational Technologies and Skills

? PURDUE
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Smart Connected
Processes Enable
breakthroughs in
operational effectiveness

Smart Connected People Makes
workforce productivity and
quality soar

CREATING \ EVALUATING

USE INFORMATION TO CRITICALLY EXAMINE INFO &
CREATE SOMETHING NEW

ANALYZING

TAKE INFO APART &
MAKE JUDGEMENTS EXPLORE RELATIONSHIPS
Design, Build, Construct, Judge, Test, Critique,

lon, Produce, Devise, Invent Defend, Criticize

APPLYING

USE INFORMATION IN A NEW (BUT SIMILAR) SITUATION
Use, Diagram, Make a Chart, Draw, Apply, Solve, Calculate

UNDERSTANDING

UNDERSTANDING & MAKING SENSE OUT OF INFORMATION
Interpret, Summarize, Explain, Infer, Paraphrase, Discuss

REMEMBERING

FIND OR REMEMBER INFORMATION
List, Find, Narne, Identify, Locate,

Describe, Memorize, Define

Categorize, Examine,

Compare/Contrast, Organize

39




B.S. Degree Programs

Avtonomous Simulation &
Robot Augmenied
Reality
=
Big Data = ol id Horizontal
Analytics - & Vertical
Integration
——
- ——

Supply Industrial
Chain Internet
Technological of Things
Advancement
Additive Cybersecurity
Manufacturing

Cloud

? PURDUE Polytechnic Institute
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BS Smart Manufacturing Industrial Informatics
BS Digital Enterprise Systems

Product Lifecycle Management

MFET 10301 Geometric Modeling Applications
MFET 11301 Product Data Management
MFET 20301 Model-based Definition

Industrial loT & Cybersecurity
MFET 23000 Industrial IoT Networks and Systems |
MFET 23100 Industrial loT Networks and Systems II

Manufacturing Cloud/Edge Computing
MFET 25000 Smart Manufacturing Cloud Computing Applications

Manufacturing Modeling, Simulation, & Augmented Reality
MFET 21301 Simulation and Visualization Applications

MFET 35000 Smart Manufacturing Systems Modeling & Simulation
MFET 35100 Mixed Reality Smart Manufacturing Apps & Design

Manufacturing Supply Chain & Smart Connected Systems
MFET 30301 Digital Manufacturing

MFET 35200 Smart Manufacturing Production Information System
MFET 36400 Intelligent Manufacturing Systems ||

Manufacturing Intelligence, Al, & Data Analytics

MFET 31301 The Business of Managing Digital Product Data
MFET 36100 Machine Learning Manufacturing Analytics
MFET 36300 Intelligent Manufacturing Systems |

Advanced Robotics Applications
MFET 44000 Smart Manufacturing Autonomous Human Robot Systems

Additive Manufacturing
MFET 41000 Additive Manufacturing

40



Summer 2021: Smart Manufacturing Labs Design

\ Smart Factory } \ lloT LS } \ Smart Foundry }
Functional
FUle e Specifications ! ! !
Courses FS1 FS2 FS6 FS1 FS2 FS6 FS1 FS2
(FSx) | | | . | | | | | . | | | | |
se Case 1 Use Case 1 Use Case 1 Use Case 1 Use Case 1 Use Case 1 eee Use Case 1 Use Case 1 Use Case 1
se Case 2 m oo Use Case 2 Use Case 2 Use Case 2 Use Case 2 Use Case 2 Use Case 2 Use Case 2
——
se Case n Use Case n Use Case n Use Case n Use Case n Use Case n Use Case n Use Case n Use Case n
\_/
Use Cases to
Fs1 Fs2 | N\es3 Fs4 FS5 FS6
Support Courses
Smart Factory X X X X X N J .
Smart Foundry X X X X X X ppenemie T
. . . Cont. Process Lab X X X
* Courses informed the Functional Specifications (FSx), industrial loT Lab X X \
i.e. the general capabilities to be supported by the SM \ ’
ope . . . N A
FaC|||t|eS Smart Learning Industrial IoT |Intelligent Process Sma\mndw Smart Factory / = \ = =3
. Fact: Laborat Laborat b
Q Industrial loT & Smart Connected Systems (FS1) —— e B B ~ et s e R eyttt
e o] emora———— e deleyment for e
O Smart Production & Autonomous Systems (FS2) MFET 23100 X X .Zi‘:ZTS;Zilfi"h;mm.m.\,‘ R
U Smart Supp|y Chain & Log| stics (FS3) MEET 25000 X X X wtizeantorGoewny o eraed | EEEET}Z?f':f.f.i:?ii.}}f.:!if,ﬁi: hrough mantenanc worktows, |
U Smart Production Process Management (FS4) MFET 34100 X oo osspmn oo
O Smart Quality & Inspection (FS5) LR - X RO =
. ) MFET 35100 X X MFET 23000 v vt
1 Smart Maintenance & Service (FS6) MFET 35200 X X X
. . . . MFET 36100 X X X
* Functional Specifications (FSx) informed the Use Cases S x x x
* ‘Use Cases’ informed the design of the SM Facilities G G ) X X X J Vet i}
MFET 41000 X X X mole devices.
MFET 44000 X X X X 41
? PURDUE Polytechnic Institute
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The Gateway Complex - Four Smart, Connected Teaching Labs

Smart Foundry

*

? UN1

Industrial loT, Smart Sensors Actuators, PLC, Vision
Generative Design &

Metal 3-D Additive Manufacturing
Cyberinfrastructure & Enterprise Integration
Production Automation & Robotics

Human/Machine Collaboration & Augmented Worker
Predictive Maintenance and Zero Defect Mfg

Data Analytics & Autonomous Intelligence

RDUL

VERSITY

Polytechnic Institute

Furnas Industrial loT Laboratory

*

*

Azure loT Hub & Toolkits

Software Defined Networking

Manufacturing Information Systems

Data Analytics & Al for Quality Control/Assurance &
Predictive Systems

Artificial Intelligence & Workplace Safety
Augmented/Virtual (AR/VR) Reality

Collaborative & Autonomous Robotics

Cloud/Edge Infrastructure, Networks, & Cybersecurity

Smart Learning Factary (SLF)

Product/Process Design & Value Creation

Industrial [aT, Smart Sensors Actuators, PLC, Vision
Cyber-Physical Praduction Systems & Operations BMogmit
Autonomous Human Robot Systems

Digital Supply Chain Systems

Human/Machine Collaboration & Augmented Warker
Cyberinfrastructure & Enterprise Integration

Praduction Automation Systems

Cloud/Edge Computing

Data Analytics 8 Manufacturing Intelligence

Intelligent Process Laboratory

«  Industrial loT, Smart Sensors & Actuators,

. Mobile Plant Asset Management System

. Continuous Process Control Systems

. Digital Twin & Continuous Process Modeling

. Digital Assistance Systems & AR/VR Systems

. Data Visualization & Human Machine Collaboration

. Cyberinfrastructure & Enterprise Integration



Indiana Manufacturing Competitiveness Center (IN-MaC)

Intelligent Manufacturing Testbed

Warehouse + Logistics
« In-Plant and Supply Chain

Digital Twin (production)
* Remote / Lights Out

Digitally Enhanced Processes

Metrology * BOM, BOP, MBWI, AR

* Production Integrated

= Automated Assembly Processes
Quality Assurance + Production Monitor

* Scanning and CMM

Embedded Sensors

Design Verification « Roll-to-roll manufacturing

Robots [ Cobots

+ Assembly Demo

Subtractive and Additive
Manufacturing

Prototyping Logistics
* Product+ Fixture Design * In-PlantAGV’s

* Develop and Validate technologies and methods for Industry

*  Accelerate the Digital Transformation of manufacturing through the Digital Twin
methodology
*  Prepare students and workforce for careers in advanced manufacturing

*  Connect Industry, University and Government for manufacturing

competitiveness

27 FURDUE
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Pathway Systems
ASSESS

woRKSHOP | Establish the root cause of manufacturing
skill gaps through data-driven discussions.

EVALUATE

MEET REGULARLY | Continue
to improve and innovate to make the ..
pathway system sustainable, [ ] °

relevant and successful. _® 0.

Desi

PATHWAY SYSTEM
FOR EDUCATION AND INDUSTRY

6]
PLAN

WORKSHOPS |Create a
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woRKsHOPS |Develop a vision. Assess
skill needs. Align curriculum for academic,
technical and professional learning.
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https://drive.google.com/drive/folders/1Ul92I5gjayx_4XsMXHf_JX0DXBc0FrAw

Dr. Nathan W. Hartman

Dauch Family Professor of Advanced Manufacturing
School of Engineering Technology
nhartman@purdue.edu

polytechnic.purdue.edu/global
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