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2020 ASEE Survey for Skills Gaps in Recent Engineering Graduates
Systems Thinking (80%)
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Climate Change

Energy-related carbon dioxide emissions Global Greenhouse Gas Emissions
billion metric tons by Economic Sector
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Need for Smarter, More Efficient Systems

Electricity use by sector, world
quadrillion British thermal units
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Key Challenges in Electrification

Batteries Power Electronics Motor Control
- Battery Modeling = Dynamic Simulation = Sensor Calibration
= Safe Operation = Digital Control - Parameter Estimation
= Aging Optimization = Supervisory Logic = Efficient Algorithms

BMS Development - Rapid Prototyping = Controller Tuning
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Lightyear One

World’s First Solar-Powered Car
450 Miles on a Single Charge.
From Student Competition to Startup.


https://www.mathworks.com/company/mathworks-stories/student-competition-to-startup-lightyear-one-solar-car.html
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Key Challenges in Electrification

Batteries Power Electronics Motor Control

Sensor Calibration

Battery Modeling Dynamic Simulation
Safe Operation Digital Control Parameter Estimation
Aging Optimization = Supervisory Logic Efficient Algorithms
BMS Development - Rapid Prototyping = Controller Tuning
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Modeling Li-ion Battery Cells
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Equivalent Circuit Parameters

Lookup matrices as a function of...

« State of charge
« Temperature

L

C) emf load *
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Model-Based Design: From Concept to Code

2l

Model and Simulate Your System

Explore a wide design space by modeling
the system under test and the physical
plant. Your entire team can use one multi-
domain environment to simulate how all
parts of the system behave.

Test Early and Often

Reduce expensive prototypes by testing
your system under conditions that are
otherwise too risky or time-consuming to
consider. Validate your design with
hardware-in-the-loop testing and rapid
prototyping. Maintain traceability from
requirements to design to code.

xR

Automatically Generate Code

Instead of writing thousands of lines of
code by hand, automatically generate
production-quality C and HDL code that
behaves the same way as the model you
created in Simulink. Then deploy it directly
onto your MCU, DSP, or FPGA.
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Data
Preparation

||||||‘|| Data cleansing
and preparation

@ Domain expertise

Simulation-
generated data

Key Challenges in Al
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== Hardware
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Simulation
and Test

System
simulation

— X System verification
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@ Deployment
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Detects obstacles, applies brakes, adjusts
cruise control, and stays in lane.
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Automated Labeling Apps
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@ Data
Preparation

e
Modeling

Simulation
and Test

Algorithms

Machine learning
Trees, Naive Bayes, SVM...

Deep learning

CNNs, GANs, LSTM, MIMO...

Reinforcement learning
DQN, A2C, DDPG...

Regression
Linear, nonlinear, trees...

Unsupervised learning
K-means, PCA, GMM...

Predictive maintenance

RUL models, condition indicators...

Bayesian optimization

MATLAB EXP

Pre-built models

Image classification models
AlexNet, GoogLeNet, VGG,
SqueezeNet, ShuffleNet, ResNet,
DenseNet, Inception...

Reference examples

Object detection
Vehicles, pedestrians, faces...

Semantic segmentation
Roadway detection, land cover
classification, tumor detection...

Signal and speech processing
Denoising, music genre recognition,
keyword spotting, radar waveform
classification...

...and more...
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Leveraging the Larger Al Community
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Deploy to Any Device with Zero Coding Errors

@ Data
Preparation

@ ...
Modeling

Simulation
and Test

@ Deployment
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Model-Based Design: From Concept to Code

2l

Model and Simulate Your System

Explore a wide design space by modeling
the system under test and the physical
plant. Your entire team can use one multi-
domain environment to simulate how all
parts of the system behave.

Test Early and Often

Reduce expensive prototypes by testing
your system under conditions that are
otherwise too risky or time-consuming to
consider. Validate your design with
hardware-in-the-loop testing and rapid
prototyping. Maintain traceability from
requirements to design to code.

xR

Automatically Generate Code

Instead of writing thousands of lines of
code by hand, automatically generate
production-quality C and HDL code that
behaves the same way as the model you
created in Simulink. Then deploy it directly
onto your MCU, DSP, or FPGA.
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Incorporating Systems Thinking: The technical aspects
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Incorporating Systems Thinking: The non-technical aspects
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Observations of student, faculty and the university

CAL STATE LA students | Faculty & staff | Alumn MyCalstateLa

ABOUT ACADEMICS ADMISSIONS & AID STUDENT SUCCESS CAMPUS LIFE PUBLIC GOOD ATHLETICS CAMPAIGN

i ! |

COLLEGE OF ENGINEERING, COMPUTER SCIENCE, AND TECHNOLOGY

ECST > CAL STATE LA SUPPORTS USING THE TOOLS
Advising - PROFESSIONALS USE IN ENGINEERING
Departments and Majors . EDUCATION

ECST Engagement .

Give to ECST

f ¥ © in O

Photo: Jocylene Arevalo

USING THE TOOLS PROFESSIONALS USE
GIVES ECST STUDENTS A LEG UP

https://tinyurl.com/bdfmknb3
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Resources to consider:

MathWorks Excellence in Innovation Projects \\' \'/
-

Contribute 1o 1~ ==~ ~=~=~ =8 nmmimanuiomn mmd aninman oo anboi;n bac faadiinbos aloallamasal ——
Are you looking PrOJECtS by technology trends
based on indus

you learn about  * 5G

technical comp  « Artificial Intelligence

for your problel +« Autonomous Vehicles

Flight Controller Design and Hardware
Deployment

s Big Data
s Computer Vision
* Drones

* Industry 4.0 Build a mini drone and use the PX4 Hardware Support package to design the flight

controller using Simulink.

* Neuroscience
* Robotics
» Sustainability and Renewable Energy

Portable Charging System for Electric
Vehicles

Design a portable charger for Electric Vehicles

https://github.com/mathworks/MathWorks-Excellence-in-Innovation
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MATLAB
Onramp

Self-Paced Online Training

L]
- KN

Simulink
Onramp

Stateflow
Onramp

Control Design
Onramp

L

| S

Circuit Simulation
Onramp

Machine Learning
Onramp

&>

Deep Learning
Onramp

MATLAB for Data
Processing and
Visualization

L d
= it T
‘:://_.T—ég

o0 o =3

=
— /7, i
SN

Machine Learning
with MATLAB

Deep Learning
with MATLAB

matlabacademy.mathworks.com

MATLAB EXIPPO



https://matlabacademy.mathworks.com/
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Freely Reusable Courseware

70

@

Teaching Calculus with
MATLAB

» Integrate MATLAB into your
Calculus curriculum

Teaching Physics with Teaching Chemistry with

MATLAB MATLAB

» Integrate MATLAB into your Physics » Integrate MATLAB into your
curriculum Chemistry curriculum

mathworks.com/academia/educators


https://www.mathworks.com/academia/educators.html
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Freely Reusable Courseware

Teaching Biology with Teaching Geoscience with Teaching Computational

MATLAB MATLAB Science Using MATLAB

» Integrate MATLAB into your Biology » Integrate MATLAB into your » Integrate MATLAB into your robust
curriculum Geoscience curriculum data analysis, data visualization and

exploration curriculum

mathworks.com/academia/educators


https://www.mathworks.com/academia/educators.html

MATLAB B

Freely Reusable Courseware
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Self-Paced Virtual Labs

ELECTRICAL ENGINEERING

Electric Machine and Power Labs
Douglas Jussaume, University of Tulsa

Eight power labs and assignments that mimic
hardware lab operation; the typical lab requires
students to connect the power circuit, run and
record data, and submit a lab report

Includes: Models, Assignments

ELECTRICAL ENGINEERING
Digital Communication Laboratory

Lee C. Potter and Yang Yang, The Ohio State
University

Laboratory course providing hands-on exploration
of physical layer communication

Includes: Code, Assignments

mathworks.com/academia/courseware

MECHANICAL AND ELECTRICAL ENGINEERING
Virtual Hardware and Labs for Controls
MathWorks

Four introductory labs with virtual
models; designed to give an intuitive introduction to
basic controls concepts, such as feedback control

Includes: Code, Models, Assignments
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What if | have questions?

« Explore product pages and documentation
= Leverage the MATLAB user community

= Contact
— Technical Support
— Account Manager
— Customer Success Engineer
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