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OUTLINE

• CESMII Overview
• Mission/Vision
• RMC Model
• Roadmap
• Defining SM and Platform
• RFP, Projects
• Progress so far
• Long term plan
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CESMII Overview

TIMELINE
• CESMII awarded – Dec. 2016

• Project End date - Dec. 2021

• Start up period (BP1) completed 

2/28/2018

• Currently in BP2

• Project 30% complete 

2017
BP1

2018
BP2

Total 
(2019 – 2021)

DOE Funded $5.4M $18M $46.6M

CESMII Cost Share $6.2M $18M $145.8M

Total $11.6M $36M $240M

BUDGET

MEMBERSHIP
• 99 Institutional members

• 52% Industrial
• 41% Academics
• 7%   Other

• Governance, Business Development, 
Workforce Development, Technology 
Development, Projects

• Strong Pipeline

MANAGEMENT
• SMLC owns Co-operative 

Agreement

• CESMII ( LLC ) executes and 
operates the agreement

• CESMII Governance Board 
Manages
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CESMII’s Mission is to Accelerate Smart Manufacturing Adoption

4Broad Deployment – “ALL Manufacturing”
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United States Manufacturing Facts

Number
Manufacturing
Establishments

292,825

38,532

% Less Than 
500 

Employees

99%

99%

% Less Than 
100 

Employees

92%

94%

% Less Than 
20 

Employees

69%

74%

SOURCE:  https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=BP_2015_00A3&prodType=table

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=BP_2015_00A3&prodType=table


Satellite Offices

(3) RMC Centers

CESMII HQ

Western RMC

Northwest Satellite Office 
(tbd)
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CESMII has an Integrated Strategy & Roadmap to Realize its Mission
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• Facilitate SM adoption
• Develop value proposition
• Mitigate risks and barriers
• Provide strategies & tools

• Collaborative R&D
• Develop key technologies
• Robust & configurable
• Integration into SM system

• Build & sustain SM skills
• Customized training
• Resources & programs
• Technology & practices

• Platform & Marketplace
• Enable reuse of technologies
• Secure, flexible, scalable
• Cost effective deployment
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To facilitate implementation of 

new manufacturing solutions 

and integration of operational 

technologies and information 

technologies (OT/IT), CESMII 

will accelerate early-stage R&D 

in ways no company or 

industry can do alone.

The CESMII R&D Portfolio will 

simultaneously address 

knowledge gaps and advance 

innovation in SM technology, 

processes, and workforce. 

Research

Early-Stage R&D
• Advanced sensors
• Models and computational tools
• Data structures and configurations
• Process controls
• Hardware
• Software

Early-Stage R&D
• Security requirements
• Human-technology interfaces
• Data management
• Process models 
• Business change management
• Workforce skills development

Early-Stage R&D
• Reference architectures
• System configurations
• System models
• Interoperability standards

Technology 
Development

Product 
Integration

Market 
Implementation

Defining RT&D Portfolio



How Smart Manufacturing help in breaking the status quo?

Research Technology

SM will enable 
Innovative Culture
Invention driven
Sustainable
Proactive 

Market Stagnation
Technology obsolescence 
Disruptive technologies

Manufacturing 
Technology

Emphasis on maintaining  market leadership

Less investments in 
manufacturing 
technologies

New technologies (s/w and h/w
Product platform and  offerings
Process improvements

Innovation in process, resources and equipment
H/w and s/w innovation (AI,ML, IIoT, CPS)
Human-System Interface, Cognitive Computing

But, industry feels that it is 
risky investment at this 
stage - thus creating 
“systemic risk” that may be 
triggered by Market 
Stagnation
Technology obsolescence 
Disruptive technologies

+ve,–ve

flourish slowly but fail rapidly
Or

Grow fast but fail faster

invest in new sources of growth before the peak 

Business 
strategy loop –
both +ve, -ve

Sales, Marketing, P/L

Market share, M&A, 
Product offerings

Y      =     Ka Lb

Output          Capital   Labor
(Revenues)

Y          =      Ka Lb Rc

Output          Capital   Labor  Research
(Revenues)

Research Quotient (RQ)

https://hbr.org/2012/05/the-trillion-dollar-rd-fix

Product Market



Smart Manufacturing – As Defined by CESMII
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Smart Manufacturing (SM)

…enables the availability of:
…the right information 
…the right technology 
…at the right time
…in the right form
…to the right people
…powering smart decision-making
…within factories and across entire value chains*

* Small-Medium-Large Enterprises

Process

Sensing

Data

Contextualization

Information

Analytics

Insights

Modeling

Intelligence

Action

CESMII 
Focus AreasInformation Flow Enabled by 

SM Platform



A more detailed look at Smart Manufacturing

Smart Manufacturing provides effective and secure human-system platform for better decision 
making and improving the overall productivity and efficiency of manufacturing across the 
networked enterprise.
Effective – simple to implement, adapt,  and deploy through open interoperable standards.

Required elements: IoT/IIoT standards, protocols, and best practices, Industrial Control System and automation standards.

Secure – Security as a fundamental basis for cyber physical system

Required elements: cyber security framework, blockchains.

Human-system– human in the loop for better augmentation of human-system cognition

Required elements: process automation, industrial control system, robotic system, cognitive computing, AI, Semantic Modeling VR/AR.

Platform – similar to computing platform and mobile computing platform an operating system for cyber physical system.

Required elements: IIoT OS (including edge and cloud computing and associated micro-services).

Better decision making – based both on first principle and data-driven (converting data into actionable insights) models.

Required elements: Decision and information theory, AI, Machine and Statistical learning, AI, cognitive computing, high-fidelity modeling, model 
composition, advanced sensor network, edge and cloud analytics, model predictive control.

Improve overall productivity and efficiency – faster, better, cheaper, safer, and cleaner.

Required elements: KPIs for Operational Technology (OT) - throughput, quality, cost, capital investment in implementing Smart Manufacturing, 
resource (energy, material, water) productivity. 

Across networked enterprise – interconnectedness from devices to the entire enterprise.

Required elements: Supply network visibility and traceability.



There are Three Fundamental Types of Platforms
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Transactional Platforms: Facilitate transactions between individuals and 
organizations.  Examples include Uber, Airbnb, eBay and Amazon Marketplace

Innovation Platforms: Consist of a foundation of technological building 
blocks on top of which many innovators can contribute through complementary 
products and services through application programming interfaces (API).  
Examples include Windows, MacOS, iOS and Android OS

Integrated Platforms: Technology, product or service that has elements 
of both transaction as well as innovation platforms.  Example includes Apple’s 
App Store for use by customers, and a developer ecosystem that supports 
content creation

https://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/making-sense-of-internet-of-things-platforms
https://www.thecge.net/archived-papers/the-rise-of-the-platform-enterprise-a-global-survey
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Ingestion Engine

Source 1 Source 2 Source 3 Source 4 Source 5

Contextualization Engine

SM Information Bank

V.T.

Visualization Tools

C.T.

Conversion Tools

App
1

App
2

App
3 App

4
App

5

Core Platform Components Workflow Components
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The SM Platform – High Level View of Core Functionalities



Roadmap
Projects

Application
Projects

“Develop”

Enabling Technologies
• Sensing
• Control
• Modeling
• Analytics

Platform Capabilities
Workforce Development

“Use”

Use Platform
To demonstrate

and deploy
SM technologies &

SM training

Identify
Gaps

Marketplace

Tools

Capabilities

Infrastructure

The SM Platform

Communication Strategy –
Telling our Story

Partnerships

Technical Approach to Accelerate Smart Manufacturing Adoption

14



Projects Support our Focus Areas
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Process

Sensing

Data

Contextualization

Information

Analytics

Insights

Modeling

Intelligence

Action

CESMII 
Focus AreasInformation Flow Enabled by 

SM Platform

1

2

3

4

5 6

7

8

9

10

Workforce 
Development

Selected Projects

1 Data Analytics-Machine Learning and Data Centric Analytics 
for discrete manufacturing

2 Smart Manufacturing Workforce Development Community 
College and University Curriculum Program

3 Mobile ,Connected Plant Floor Smart Worker

4 Inferential Modeling/Contextualization for Energy 
Optimization

5 SM for Chemical Processing – Energy Efficiency – Air 
Separation

6 Energy Management for Subtractive/Additive Manufacturing

7 SM Training Simulator/Toolkit for Educational Learning

8 Zero Defect Steel Slab Manufacturing thru SM technologies

9 Energy Efficiency for Cement Manufacturing

10 Energy efficient metal material processing through SM 
technologies ( sensors, controls, modeling)



Results and Accomplishments
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BU
SI

N
ES

S 
PR

AC
TI

CE
S • Value Proposition 

Defined
• Membership 

Increased (99)
• Readiness 

Maturity 
Assessment

• 12,000 Mfg
contacted

• Embedded MEP
• (20) Affinity 

Groups Chartered
• Annual 

Membership Mtg
• Business 

Committee W
O

RK
FO

RC
E 

DE
VE

LO
PM

EN
T • WFD Workshop 

(>90 people)
• Knowledge Mgmt

Portal created
• (20) SM 

documents 
• Initial Course 

Catalog defined
• SM 101 – 1st Class
• SM workshops

• >340 attendees 
• WFD Committee 

EN
AB

LI
N

G 
TE

CH
N

O
LO

GY

•Project Call
•Technology Gaps 
defined

•SM  Technical 
Workshops

•SM Common 
Language Glossary

•Market Place 
Creation

•Technology 
Committee 

SM
 P

LA
TF

O
RM

•Demonstration at 
TAMU

•SM Platfform Vision 
and Approach

•Arconics Application 
project

•12 Application 
projects defined

•Cloud Provisioning 
and Security

•Selected 
foundational 
technologies for SM 
Platform

Organization, Staffing and Facility - Restructure

CESMII Roadmap Developed - >130 participants

Project Call – 41 submissions – 10 selections - $16M Total Cost

2 Projects 5 Projects 3 Projects



Transition to Sustainability
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Sustainability
Pillars Revenue Generation Areas

Membership Membership Dues Member funded 
Projects Sponsors

SM Technology SM Platform SM Marketplace SM ToolKits

SM Knowledge Training Consulting Certification

CESMII sustainability strategy is to 
Gain Broad Adoption of Smart 
Technology and Practices

1 2 3 4 5 6 7

$ 
M

BUDGET PERIOD

PROJECTED REVENUE VS EXPENSE

Revenue Expense

• SM Technology drives revenue Growth
• Membership and SM Knowledge Revenue 

provides operational stability



Thank You
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https://twitter.com/CESMII_SM

https://www.linkedin.com/company/clean-
energy-smart-manufacturing-innovation-
institute/

Email:      info@cesmii.org
Website:  www.cesmii.org

mailto:info@cesmii.org
http://www.cesmii.org/
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