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Share the EXPO experience 

#MATLABEXPO

[moiz-khan-phd]
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Considerations for an Engineering Educator

Student
I want to build exciting systems

and land a job!

Learning Center

Are we utilizing our hybrid 

curriculum model?

Corporate Relations
Are we collaborating with 

industry?

Dean
Is our Digital Learning 

environment and Software 

Infrastructure in order?

Research Groups
We need more bandwidth to 

generate quality proposals.

Industry
Are your students ready to work on 

complex systems?

All
Are we continuously adapting to 

engineering megatrends?
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CURRICULA DIGITALIZATIONCOLLABORATION

Leadership

Academic 
excellence and 
positioning

Faculty

Securing funding 
for research and 
teaching activities.

Students

Learning 
transferable skills 
for the job market.

Industry

Employing 
students with 
technical and 
professional skills.
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CURRICULA DIGITALIZATIONCOLLABORATION
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CURRICULA DIGITALIZATIONCOLLABORATION
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Engineering Systems are Multidomain = Curricula Should Be As Well
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Engineering Systems are Multidomain, so curricula should be as well

Aerospace CivilComputerElectrical EnvironmentalChemicalMechanical

Renewable Energy
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Emerging Trends for Multidomain Engineering Systems

Robotics Connectivity Artificial Intelligence Electrification

MathWorks collaborates with engineering education institutions 

to address these trends in curriculum.
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Teaching Using Self-Paced Online Courses

Deep 

Learning

Computer 

Vision

Machine 

Learning

Signal 

Processing
Circuits

Power 

Electronics

MATLAB

SIMULINK

OPTIMIZATION

SIMSCAPE

IMAGE PROCESSING

OBJECT-ORIENTED
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Professional Skills Development is Enhanced by Interdisciplinary Curricula

Critical Thinking Teamwork Project Management Communication
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University of West of England – Avionics and Controls Lab

Supported Course Design: Incorporated a drone-based competition into an Avionics course.

New to the course: Team-based curriculum, developing and deploying image processing algorithms.
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CURRICULA DIGITALIZATIONCOLLABORATION
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Inter-Department Collaboration

Reinforce 

Concepts

Applying theory

Project-based 

Learning

Multi-domain 

Systems
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Robot Kinematics

Robot Controls

Robot Algorithms

Robot 

Applications

Department Collaboration: 

Robotics Example 
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MathWorks Provides Multi-Domain Content to 

Assist Teaching and to Prepare Students

Robot Kinematics Robot Controls Robot Algorithms Robot Applications
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Excellence in Innovation: Capstone Projects/ Thesis

Deep Learning for UAV Infrastructure Inspection 

Create Controls in Stateflow

Train AI Models with Yolov2
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Bosch and National Institute of Technology Calicut Collaborate on 

EV Course to Prepare Students for Industry
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Academia and industry partner to make students automotive-ready 
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Learn Relevant Industry Tools
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Find Ready Workforce
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Student Experience: Transitioning to Industry

“This high-level, abstract understanding of 

complex systems is a skill set that is highly 

sought after in the automotive industry 

these days.” Joe Martin, former 

University of Michigan student

“They were confident that I had the knowledge to excel in the 
position because the tasks I completed in EcoCAR were 
almost the same tasks that full-time controls engineers do.” 
Jessica Britt, former Georgia Institute of Technology 
student
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CURRICULA DIGITALIZATIONCOLLABORATION



2323

Digitalization in Engineering Education 

Digital Skills 

for Students

Digital Tools for 

Teaching and 

Learning

Power Point

Web & Mobile Apps

LMS

ChatGPT/   
Language Models

1990s

2000s

2010s

Future
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MathWorks Enables Digital Skills in Students
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Effects of Digital Tools on Teaching and Learning

Digital 
Classroom

Cost 
Effective

Assessment

Collaboration

Industry

Prepared

Engagement

Accessibility
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Arizona State University: AI and IoT for First-Year Students

New computing exercises for 

First-Year Engineering:

• Artificial Intelligence

• Internet of Things

“When I started teaching Introduction to Engineering, 

there were just a handful of female students. Today, 

about a quarter of the class is female. Activities like 

the deep learning and IoT module, which seems 

appealing to female students, are likely to encourage 

them to continue in the engineering program.”

- Chao Wang, PhD, Arizona State University
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• Students evaluated basic 

movement of 20 designs 

using MATLAB

• Tuned and deployed a 

balancing algorithm to a 

prototype robot

Students at ETH Zurich Develop a Jumping Robot for Final Project
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Effects of Digital Tools on Teaching and Learning

MATLAB 
Grader

MATLAB 
Online

Virtual 
Labs

MATLAB 
Live 

Scripts

MATLAB 
Online

Courses

Project
Based

Learning

Digital 
Classroom

Cost 
Effective

Assessment

Collaboration

Industry

Prepared

Engagement

Accessibility
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HTW Dresden: 

Converting a Physical Lab to a Virtual Teaching Lab

• App created to simulate signal generator, oscilloscope, and tunable filters.

• Used as a standalone virtual lab and as an extension of the physical laboratory time.
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Teaching and Automatic Grading with MATLAB Grader

Course provides online 

learning and assessment on 

virtually any topic
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Opportunities

CURRICULA DIGITALIZATIONCOLLABORATION
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Considerations for an Engineering Educator
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Consideration for an Engineering Educator

Student

Learning Center

Corporate Relations

Dean

Research Groups

Industry

All

Project Based 

Learning

MATLAB 

Online Courses

Student 

Competitions

Examples on 

Trending 

Topics

Industry 

Standard Tools

Tools to Teach

or Research

MATLAB 

Grader



34

© 2023 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be 

trademarks or registered trademarks of their respective holders.

Thank you
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