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Tanya Morton – Education 

1995 
BA Mathematics
Oxford University
UK

2000
PhD Mathematics & Computer Science,
Vanderbilt University, 
USA

Thesis: Error Bounds for Solving Pseudodifferential 
Equations on Spheres by Collocation with Zonal Kernels 
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RBFs

PDEsSpheres

My PhD
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Spherical Interpolation Convergence Order Result 

 ψ is a conditionally positive definite function of order m on the unit sphere 
ௗିଵ whose Legendre coefficients decay like ି(ଵା ) for some α > 0

 Ξ denotes a set of distinct data points on ௗିଵ with geodesic mesh-norm h

 There exists a positive number  such that, if h (0, ) then the ψ−based 
Spherical Basis Function interpolant to target function ଶ௦( ௗିଵ satisfies

ௐೞ (ௌషభ ≤  C ௦
ௐమೞ (ௌషభ

where 2s = α + d -1 and the generic constant C is independent of h 
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Tanya Morton - MathWorks Experience

 2000 – 2005 Consultant
– Developed AI and Optimization capability 

for the Model-Based Calibration (MBC) 
Toolbox

– Worked with global automotive companies

 2005 – 2015 Application Engineering 
Manager 
– Supported aerospace, automotive, energy 

companies, plus universities 

 2019 – 2024 Director Customer 
Success Engineering 
– Supporting students, educators and 

researchers, team based in 16 countries 
and 30+ cities 
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Presenter

D r .  T a n y a  M o r t o n

D i r e c t o r ,  M a t h W o r k s

S AV E  T H E  E A R T H
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Ice shelf bigger than New York City 
breaks off eastern Antarctica
The Conger Ice Shelf is the first to break off eastern 
Antarctica in four decades of satellite observations.

— The Washington Post

Credit: Copernicus Sentinel data (2022), processed by ESA, CC BY-SA 3.0 IGO
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Research

Accelerate Climate Science 

Industry

Electrify Everything

Education

Train the Next Generation
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Climate Science Trends

Prof. Michael E. Mann Credit: Klaus Bittermann (2013), CC BY-SA 4.0
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Uncovering Climate Change Signals in Noisy Data
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Foster 
Collaboration

Open 
Availability

Lower Entry 
Barrier

Open 
Science
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Algorithm Development 
and Data Analysis

O P EN  S OUR CE  S OF TWA RE  
A N D  M A TL A B :  P R IN C IP L E S ,  
P R A CT I CE S ,  A N D P Y THO N

F I N D  O U T  M O R E

Dr. Heather Gorr, MathWorks

Dr. Mike Croucher, MathWorks
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Copernicus

Climate Science Cloud Portals
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Climate Science Cloud Portals
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Predict Droughts with AI

Dr. Jan Adamowski, McGill University

Anteneh Belayneh, Carleton University

Dr. John Quilty, University of Waterloo

Bousnobra Khalil, University of Guelma
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Awash river, EthiopiaMeki Batu, Ethiopia



20

Standardized Precipitation Index (SPI)

Artificial Neural Networks

Support Vector Regression

Bootstrapping and Boosting

Wavelet Analysis

Standardized Precipitation Index (SPI)
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Dr. Brenda Zhuang, MathWorks

O P T I M IZ IN G A I - EN A BL ED 
B IO M EDI CA L  S IGN A L  

P R OC ES S I N G A L GO R I THM S

F I N D  O U T  M O R E

Akhilesh Mishra, MathWorks

Hands-On Workshop
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Standardized Precipitation Index (SPI)
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Eunice Newton Foote

Circumstances Affecting the Heat 
of the Sun's Rays

American Journal of Science and Arts
Series 2: Volume 2 (1856)
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Greenhouse Gas Emissions by Sector
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Electricity Production

Credit: “AR6 Climate Change 2022: Mitigation of Climate Change”

Data published online by the Intergovernmental Panel on Climate Change (IPCC)
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Generate electricity from 
renewable sources

+
Use electricity as our primary 

energy source

=
Electrify everything!
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Greenhouse Gas Emissions by Sector
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Growth of the Electric Power Grid
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61%
OF THE WORLD’S ELECTRICITY 

PRODUCTION
IS STILL BEING DRIVEN BY FOSSIL FUELS

Growth of the Electric Power Grid
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Worldwide Electricity Production by Source



32



33



34

8,000+ Components
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3,000+ Signals

Courtesy of Korea Institute of Energy Research (KIER)



36



37

“Despite having little previous 
experience with AI... we 
completed a diagnostics model in 
MATLAB capable of detecting 
wind turbine component failure 
with over 90% accuracy.”

—Jung Chul Choi, senior researcher at 
Korea Institute of Energy Research
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Courtesy of Korea Institute of Energy Research (KIER)
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Sensors

Files

Access Data

Databases

Data 
exploration

Preprocessing

Analyze Data

Domain-specific 
algorithms

Develop

AI model

Modeling & 
simulation

Algorithm 
development

Desktop apps

Enterprise 
systems

Deploy

Embedded 
devices
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AI and Electrification

E N HA NCI NG MO DE L  P R E D IC T I VE  
CO N TR OL  OF  A  3  M W WIN D 

TUR B I N E  WI TH  M A CH INE  
L E A RN IN G

F I N D  O U T  M O R E

Paul Piechnick, RWTH Aachen University 

Andreas Klein, RWTH Aachen University 

Jeffrey Stegink, W2E Wind to Energy GmbH 
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Greenhouse Gas Emissions by Sector

0% 5% 10% 15% 20% 25%

Other

Buildings

Transport

Agriculture

Industry

Electricity Production



43



44



45

Transforming the Steel Industry
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Transforming the Steel Industry
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Design Solutions
Adjustable model with workflow tools to answer design questions

Reference Examples
Full system model to illustrate possibilities

Component Examples
Demonstrate use of components in simulation

Simscape Battery
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Application Example: Increasing fuel-efficiency of car engines with 
radial basis functions 
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Using Spherical Basis Functions to define and visualize the 
feasible testing region of engines
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Share of new cars sold that are electric, 2023
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Eva Pelster, MathWorks

WA TT ’ S  UP  WI TH  E L EC TR I C  
VE H IC L ES :  M O DE L L I N G THE  E V  

E CO SY STEM

F I N D  O U T  M O R E

Nayara Aguiar, MathWorks

Hands-On Workshop

Tanya Morton, MathWorks
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Exercise 2:

Battery Life Prediction

Exercise 3:

Smart 
Charging

Exercise 1:

Under the  
EV Hood
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AI and Electrification

IM P L EM E N TA T IO N  OF  A  
P R OB A L IS T IC  P O WE R  FL O W 

S Y S TE M

F I N D  O U T  M O R E

John Kreso III, Eversource Energy

Steffen Ziegler, Eversource Energy
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Curriculum Development
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Electric Vehicle Fundamentals
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“The EVSE course I took 
in my final year of BTech 
was a turning point in my 
understanding of the world 
of engineering.”

—Hari Bhaskar, Bosch Global Software Technologies 
and Graduate of NIT Calicut
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Courseware and Instructional Resources

Resources to get started teaching with MATLAB and 
Simulink

Free course materials covering STEM disciplines
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Research
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Student Research

MATLAB and Simulink 
Challenge Projects
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Copernicus
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Landslide Susceptibility Mapping using Machine Learning
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Dr. Darryll Pines, University of Maryland

T H E  E M P A T H E T I C  E N G I N E E R S  O F  
T O M O R R O W

F I N D  O U T  M O R E

Plenary
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MATLAB and Simulink 
Challenge Projects
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Simscape Circuit Simulation

Machine Learning 
with MATLAB

Deep Learning with 
MATLAB

MATLAB Simulink

Two-Hour Onramp Tutorials

Online Training Courses

And more...

Massive Open Online Courses

edX

Solar Energy: Integration of 
Photovoltaic Systems in Microgrids

TU Delft
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Approximation Techniques with MATLAB

Function approximation 
• Uniform approximation (Bernstein, Bezier)
• L2-approximation with orthogonal polynomials (Jacobi, Fourier) 

Wavelets Analysis in L2(R)
• Wavelet Transform 
• Multiresolution Analysis 

Radial Basis Functions 
• Scattered data interpolation 
• Surrogate Global Optimization  
• Kernelized Support Vector Machines

Neural Networks 
• Universal approximators 
• Approximation of an Extended Kalman Filter.

Approximation Techniques with MATLAB® | Dolomites Research Notes on 
Approximation, Paolo Panarese, MathWorks
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Accelerate Your Research

Electrify EverythingTrain the Next Generation
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https://www.matlabexpo.com/online/
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Questions?


