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Use Cases – Relevant Project Examples
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Images use in this presentation are courtesy of CESMII project teams and Creative Commons

* Collaborative Ecosystems for Smart Manufacturing Innovation Institute
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Smart Manufacturing is...
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Information-based, event-driven, efficient and collaborative orchestration
of business, physical and digital processes 

within plants, factories and across the entire value chain.
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Smart Manufacturing is...
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…the information-based, event-driven, efficient and collaborative 
orchestration of business, physical and digital processes 
within plants, factories and across the entire value chain.

Information Driven Decision Making
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SM Technology Building Blocks and Information Flow

Structured Information Models
that enable movement of 

data-in-context and 
hence interoperability 

of components

Descriptive
(What)

Diagnostic
(Why)

Predictive
(When)

Prescriptive
(How)
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mission. strategy. role.

Driving the next wave of manufacturing productivity, 
energy productivity and competitiveness through 
smart manufacturing innovation.

Fund the Innovation and R&D necessary to 
dramatically reduce the cost & complexity 
of using real time operations data to drive 
revenue & cost improvements.

How.

CESMII represents the 
voice of manufacturing;
engaging the smart 
manufacturing ecosystem 
through a membership model
 

2017
Founded by the 
D.O.E, A Program 
in UCLA

$200M+
Private/public 
partnership

Improve energy 
productivity

Manufacturers
Small, Medium & Large

System Integrators 
& Consultants

Machine
Builders

Technology
Providers

Academia 
& Labs

through sensing, control, modeling, 
analytics & platform technologies
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The CESMII Story
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1

SM Building Block Technologies

Energy Intensive Industries

10-25% reduction in energy
for steel and cement industries

Energy Productivity
Quality, Yield, Waste
Decarbonization

Develop SM technologies to solve 
manufacturing problems

Smart Manufacturing Innovation Centers (Dissemination of Technology and Training)

Education & Training
Upskilling
SM adoption
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SM Education and Training

Talent Pipeline & Incumbent Workforce

6+ new curriculums, >6000+
students and professionals trained
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SM Innovation Platform, Profiles, Marketplace

Small & Discrete Manufacturing

Interoperability Standard (Defacto) for Smart Manufacturing
SM Profile-Based API

SM Profile-Based Data Ingestion & Contextualization
SM Profile-Based Workflow Orchestration

SM Edge – Connect, Ingest, Buffer… (OSI, OPC, CIP, MQTT…) 

SM Innovation
Platform

New Apps/Innovations

1 2 3 Etc.

PLM Integration

SAP IBM SAS Etc.

Workflow

SAP IBM SAS Etc.

AI Engines

SAP IBM SAS Etc.

Enterprise Integration

SAP IBM SAS Etc.

IoT Platforms & Apps

SAP IBM SAS

Manufacturing
Operations

SM Edge

SM
Profile

SM
Profile

Standards-Based Openness, Interoperability 

Platforms
& Apps

SM 
Marketplace

SM Apps

SM Profiles

SM Innovation Platform

SM Profile Designer

SM Services – IT/OT

SM Tools 

Robot Machine Tool PLC DCSAudio

Unstructured Data Smart Devices Automation Systems Manufacturing Software Systems

DB/Historian HMI/SCADA Mfg SoftwareVideo C/T Sensor VFD Manual Data

Human Input

Wearable

API
-----
SM

Profile

25-50% reduction in SM
implementation costs

Performance & Productivity
Implementation Cost/Complexity
SMM & Supply Chain Adoption

Accelerate SM Adoption in SMMs 
and Supply Chain

Upskill the Workforce Through 
Education, Training

https://www.cesmii.org/about-us/the-cesmii-story/
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Technology
Enabling Technologies that 

Decrease Cost & Complexity 
and Standards Advocacy

Knowledge
Education, training and 

organizational capabilities that align 
resources & people for success

Ecosystem
Convene all relevant industry 
stakeholders to accelerate the 

adoption of Smart Manufacturing
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Accelerating the Democratization of Smart Manufacturing
CESMII is enabling smart, sustainable operations for ALL manufacturers, driving the next wave of 

manufacturing productivity, energy productivity and competitiveness through smart manufacturing innovation.
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Additive Mfg
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Industries We Impact

Images Courtesy of Creative Commons

Steel Agriculture Cement Chemical Aerospace Pulp & Paper

Pharma
Thermal

Treatment
Injection
Molding Automotive

Supply Chain &
Warehousing

Metal Food
Machine

Tools

~60 Collaborative R&D Projects

55+ Participating Member Organizations

15 Industry Verticals

10-35% in Energy Reduction Demonstrated

10-40% in Productivity Improvement Demonstrated

25-50% in SM Implementation Costs Demonstrated
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Low Cost, Low Complexity Smart Manufacturing     .

Track & 
Trace

Continuous
ImprovementHMI/SCADAQuality

Manual 
Assembly 
Tracking

Asset/Process
Performance

SM Edge (Raspberry PI, PC, Server)
Collect data in-context, buffer and securely transmit it to SM Core

Smart 
Manufacturing 
Marketplace

Standards-Based 
Information 

Models

Smart Apps

SM Training

SM Tools

AI/ML Models

Machine ToolCamera PLCIIoT Sensors

CESMII Smart Manufacturing Interoperability Platform
Ingest, contextualize, store and serve SM Apps

One Investment in Data Collection Infrastructure (based on standards), Many Applications

SM Core
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Smart Manufacturing

Support Ecosystem

Expand the Network
Find professionals with specialized skills that 

complement your team. 

Train | Equip | Certify
Enhance the skills in your team to improve regional 
support  for manufacturers in their adoption journey.
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Providing Tools & Ecosystem Support for Manufacturers
During every phase of their journey…

Smart Manufacturing
Technologies, Tools, Curricula

Expand the Catalog
Access tools and technology solutions available 

through the ecosystem for different industry needs.

Develop | Verify | Market
Grow your portfolio with the ecosystem support to 

help develop, verify and market new solutions.  

CONSULTING SUPPORT

EDUCATION SUPPORT

TECHNOLOGY SUPPORT
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SM Introductory Presentations
and Demonstrations

Demo Day/Roadshow 
Opportunities

Hands-On 
Technical Training

1-2 Day Workshops/
Bootcamps

Workforce 
Training Programs

Education Catalog

SM Strategic 
Roadmap

Smart Manufacturing 
Integrators

SM Implementation 
Projects

AW A R E N E S S E D U C AT I O N

Leadership 
Workshops

½ Day Workshops

I M P L E M E N TAT I O N

Meeting manufacturers ‘where they’re at’

SM Roadmap Professionals
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An ecosystem of ~210 
Collaborating Members
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Smart Manufacturing Innovation Centers
CESMII enables businesses of all sizes to connect assets to our SM Interoperability Platform while 
advancing policy, industry awareness, and workforce development through SMIC satellite locations.

~1,000
SM Assessments & Surveys

7,000/yr
SM-Educated Students

89

6,000/yr
SM-Upskilled Workers 

Manufacturing Assets 
Connected to SMIP

144 Industry 
Engagement Events

50 Energy Efficiency
Recommendations
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Relevant
Use Cases



Copyright © 2020 CESMII - All Rights Reserved.        16

Impacting Operational Efficiency and Energy

Performance
Productivity
Precision

Energy
Productivity
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Process

Sensing

Data

Contextualization

Information

Analytics

Insights

Modeling

Intelligence

Control
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ng Realtime decisions

Predictive analytics
Optimized control

Model based simulation
Process optimization

Process Analysis

 Optimized Manufacturing Process
 Improved Equipment Performance
 Improved Productivity
 Reduced Waste
 Improved Yield
 Improved Quality

SM Introductory Presentations
and Demonstrations

Demo Day/Roadshow 
Opportunities

Hands-On 
Technical Training

1-2 Day Workshops/
Bootcamps

Workforce 
Training Programs

Education Catalog

SM Strategic 
Roadmap

Smart Manufacturing 
Integrators

SM Implementation 
Projects

AW A R E N E S S E D U C AT I O N

Leadership 
Workshops

½ Day Workshops

I M P L E M E N TAT I O N

SM Roadmap Professionals

Track & 
Trace

Continuous
ImprovementHMI/SCADAQuality

Manual
Assembly 
Tracking

Asset/Process
Performance

SM Edge (Raspberry PI, PC, Server)
Collect data in-context, buffer and securely transmit it to SM Core

Smart 
Manufacturing 
Marketplace

Standards-Based 
Information 

Models

Smart Apps

SM Training

SM Tools

AI/ML Models

Machine ToolCamera PLCIIoT Sensors

CESMII Smart Manufacturing Interoperability Platform
Ingest, contextualize, store and serve SM Apps

SM Core
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Steel

Chemicals

Thermal

Grinding

Cement
Paper

Drying

Steel

Food

SMMs

Aerospace
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Smart Manufacturing for Cement
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• Lab scale kiln constructed and 
instrumented with burner and sensors 
for conducting experiments

• Multi-physics thermal and flow models 
developed and validated with 
instrumented kiln

• Machine learning model developed to 
predict clinker quality based on 
operational parameters

• Real-Time Process Assessment and 
Control System developed for energy 
optimization 

University of Louisville, Argos USA

Significance and Impact: Validated multi-physics predictive models will lead to optimized operating 
conditions contributing to up to 15% reduction in energy usage in production kilns
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Smart Manufacturing in Steel Continuous Casting
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3D Sliding and 
Debonding Sensor

Optical Strain Sensing

Liquid Core and Plugging Detection

Continuous Caster Digital Twin

• Data acquisition infrastructure implemented and 
configured for caster health monitoring

• Advanced strain measurement and 3D 
displacement sensors to detect liquid core in 
continuous steel caster developed and tested

• Digital twin for simulating caster operation 
developed and demonstrated for maintenance 
applications

• Machine learning based model developed to 
predict caster plugging.  

ArcelorMittal, RPI, Purdue, Missouri Science & Technology University

Significance and Impact: Realtime sensing and 
predictive modeling will improve caster performance and 
downstream product quality.  Potential impact of $90M in 
energy savings for steel industry from improved quality, 
and $2M/strand from predictive maintenance.
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Smart Manufacturing in Chemical Industry
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• Steady state and dynamic models 
(Digital twins) developed and validated 
for predicting operational behavior of 
Air Separation Unit (ASU)

• Surrogate models developed for ASU 
control application including fault 
detection, real-time optimization, 
scheduling and predictive control

• Real-time asset monitoring solution for 
the ASU and auxiliary equipment has 
been implemented

• Asset templates for ASU equipment 
developed

Texas A&M, Emerson, AspenTech, PSE, RPI, OSISoft, UT Austin 

Linde’s Air Separation Unit

Significance and Impact:  Predictive modeling and real-time monitoring for air separation units will lead to 
increase in operating efficiencies and energy savings worth $10M/yr for one large manufacturer, with potentially 
similar impact to other manufacturers with similar ASUs.
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Smart Manufacturing in Food Industry
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• SM Platform installed at two General 
Mills locations and extensive energy 
data collection completed

• Equipment and energy ontologies 
created and captured in data models 
for both plants

• Machine learning based energy 
prediction and analytics tools created 
and implemented

• Energy monitoring tools implemented, 
and improvement opportunities 
identified  

ThinkIQ, General Mills

Significance and Impact: Validated inferred energy tools will contribute to 5% reduction in energy wastage 
worth national savings in excess of $2B

Predicted vs Actual energy consumption over time

Energy as ingredient
Integrating ML & Prediction
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Smart Manufacturing in Composite Brake Mfg
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• Data acquisition and platform 
infrastructure developed

• Computational Models for Energy 
Consumption and Product Quality 
Prediction developed & validated

• Process anomaly detection algorithm 
developed and validated

• Physics based and data driven 
prediction models developed and 
validated for process optimization

Virginia Tech, Honeywell, University of Virginia, Penn State University, Commonwealth Center for Adv. Mfg.

Significance and Impact: Automated process monitoring and control will lead to a reduction of 15% in 
energy consumption for Honeywell's CVI process
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Smart Manufacturing in Paper
Auburn University, Rayonier Advanced Materials, Georgia Pacific

• Developed a hybrid mechanistic/data-
driven soft sensor to enable the 
accurate prediction of the entrained air 
content

• Developed a multi-objective control 
strategy for brownstock washing  
covering defoamer dosing, wash water 
flow, and washed pulp quality

• Control strategy tested at industrial 
sites

Significance and Impact: 72% reduction defoamer usage, and 5% reduction in water usage at industrial facility, and 
maintaining target pulp quality
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Q&A


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	SM Technology Building Blocks and Information Flow
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Industries We Impact
	Low Cost, Low Complexity Smart Manufacturing     .
	Providing Tools & Ecosystem Support for Manufacturers
	Slide Number 12
	Slide Number 13
	Smart Manufacturing Innovation Centers
	Slide Number 15
	Impacting Operational Efficiency and Energy
	Slide Number 17
	Smart Manufacturing for Cement
	Smart Manufacturing in Steel Continuous Casting
	Smart Manufacturing in Chemical Industry
	Smart Manufacturing in Food Industry
	Smart Manufacturing in Composite Brake Mfg
	Smart Manufacturing in Paper
	Slide Number 24

