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Digital Transformation
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Digital Transformation in Industry & Academia

www.mathworks.com/company/newsletters/articles/predictive-maintenance-using-a-digital-twin.html

http://www.mathworks.com/company/newsletters/articles/predictive-maintenance-using-a-digital-twin.html
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Digital Transformation in Industry & Academia

www.mathworks.com/company/mathworks-stories/uc-davis-matlab-remote-learning.html

http://www.mathworks.com/company/mathworks-stories/uc-davis-matlab-remote-learning.html
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Incorporate lessons learned for the future. Short Term

Long Term
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Typical Lab Workflow
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Laboratory Models

Virtual

Virtual Labs exist in the virtual 
space to simulate a process, test, 
apparatus, or other activity.

Remote

Remote Labs use equipment that exists 
on campus but is viewed, accessed, or 
even controlled by students remotely.

Hardware at Home

Hardware Labs incorporates kits, mobile 
devices, or other components that exist at 
home or off campus.

Realism

Complexity

Cost

Experience

Logistics

Collaboration

Industrial tools

Industrial workflows

Objective
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Approach 1: Virtual Lab
Example: RC Circuit

§ Goal:
– Introduce RC Circuits and reinforce concepts via 

labs

§ Approach:
– Introduce the concept 
– Derive and explore the mathematical 

representation of RC Circuits
– Explore in ‘virtual lab’ using Simulink
– Assign problems to explore further
– Create a project report
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Demo 1 highlights

Concept

Theory

ExperimentBuild

Report

Products used:
• MATLAB 
• Symbolic Math Toolbox
• Simulink
• Simscape
• Simscape Electrical

• Introduce a new concept
• Explore it mathematically
• Perform virtual experiments
• Extend exploration to advanced concepts
• Capture everything in a report
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Approach 2: Hardware-at-home
Example: Deep Learning with a Smartphone

§ Goal:
– Introduce students to Deep Learning

§ Approach:
– Introduce theory in the class
– Set up iOS mobile device to use MATLAB Mobile
– Access pre-trained GoogLeNet network
– Use mobile device camera to set up Deep 

Learning exploration experiment

https://www.mathworks.com/help/matlabmobile/ug/classify-images-from-ios-camera-using-deep-learning.html

https://www.mathworks.com/help/matlabmobile/ug/classify-images-from-ios-camera-using-deep-learning.html
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Demo 2 highlights

Concept

Theory

ExperimentBuild

Report

Products used:
• MATLAB 
• MATLAB Mobile
• Deep Learning Toolbox

• Use readily accessible hardware

• Explore & experiment with advanced concepts 
with ease
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www.mathworks.com/hardware

http://www.mathworks.com/hardware
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Approach 3: Remotely-Accessed Hardware
Example: Traffic Monitoring and Analysis

§ Goal:
– Provide recommendation for traffic/lane 

management based on remotely collected traffic 
data

§ Approach:
– Acquire data generated by remote hardware and 

stored on an IoT platform
– Analyze data locally
– Share recommendations for wide consumption via 

IoT 
– Create a report
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Demo 3 highlights

Concept

Theory

ExperimentBuild

Report

Products used:
• MATLAB 
• Statistics & Machine Learning Toolbox
• ThingSpeak

• Acquire data generated by remote hardware

• Analyze data locally

• Use IoT for collaboration
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thingspeak.com 

https://thingspeak.com/
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How do I get started?
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www.mathworks.com/academia/online-teaching.html

https://www.mathworks.com/academia/online-teaching.html
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www.mathworks.com/matlabcentral/topics/distance-learning.html

http://www.mathworks.com/matlabcentral/topics/distance-learning.html
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Key takeaways

§ Choose one or a combination of online lab approaches that work best for 
you
– Virtual
– Hardware-at-home
– Remotely accessed hardware

§ Explore the MATLAB & Simulink based resources that could help

§ Share your thoughts with us at the Distance Learning Community

https://www.mathworks.com/matlabcentral/topics/distance-learning.html
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Q&A
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Approach 1: Virtual RC Circuit Lab

Virtual


