
MATLAB SEMINAR

School of Engineering

Location: American University of Ras Al Khaimah
Venue:      Multi-purpose Hall – building G 
Date: Tuesday 20th of November 2018 
Time:     10:00 AM 

Overview
The School of Engineering at the American University of 
Ras Al Khaimah (AURAK) in cooperation with MathWorks, 
are cordially inviting all (students, instructors, and 
researchers) to attend MATLAB Seminar conducted by 
Mathworks themselves.

By attending these seminars, you will learn how to program 
and build models with the MATLAB product family. You will 
also gain valuable experience in MATLAB, which is among 
the top required skills listed in engineering and science job 
postings.

Session 1: Deep Learning for Signal 
Data with MATLAB
60-minutes Seminar

In this session we will introduce how to build a model using 
transfer learning techniques to classify signal data. We 
will use a Wavelet Transform to generate a time-frequency 
representation of a signal. The Wavelet Transform greatly 
enhances the spectral information present as a function of 
time in the signal and we can save this information as an 
image to be used with a convolutional neural net.

• Load and visualize signal data

• Challenges with Traditional Time Frequency Analysis 
Approach

• Generate Wavelet Time-Frequency Representations

• Use a Pre-Trained Network to Initialize, Train, and 
Evaluate a Model

• Build scripts that automatically repeat the analysis

• Generate reports (and build apps)

(Note: The target audience is existing MATLAB Users who are NOT 
deep learning or signal processing experts but instead those who need 
to use these techniques as a means to some other end.)

Session 2: Introduction to Model-Based 
Design, Integration, and Verification 
with MATLAB & Simulink
60-minutes Seminar

Model-Based Design (MBD) is a workflow or process that 
allows for early validation of requirements. It also supports 

frequent test and verification in a project’s design stage, through 
the coding stage and into the implementation stage so that design 
flaws and errors are found as early as possible during development. 
System engineering deals with the design of complex products and 
management of the design process. Since its inception, Model-
Based Design has played an important role in supporting systems 
engineering, e.g. requirements engineering, system architecting, and 
system integration

The Simulink and Stateflow environment provides a means to 
graphically design and debug mode logic using state machines and 
flow diagrams. System functionality and safety requires not only that 
every component within the system is properly designed, but that 
the interaction of these components is correct and safe. Simulation of 
the behavior of the system enables better requirements derivation, 
allocation, and validation early in the development of a system, as 
well as providing an environment for rigorous verification of the 
system and the integration of its components.

Agenda
• What is Model-Based Design?  Why Model-Based Design?

• Details & Technologies (Modeling & Simulation, Code Generation, 
Test & Verification)

• Overview of supervisory logic modeling, code generation, and 
verification workflows

• Using system simulation for requirements validation

• Using system simulation to identify unexpected interactions 
between components

Key Messages
• Simulink is a graphical environment for engineering dynamic 

systems

• Simulink supports multi-domain, system behavior simulation and 
Model-Based Design

• Simulink supports automatic code generation, and continuous test 
and verification of embedded systems

• System simulation enables more rigorous requirements allocation, 
derivation, and validation to prevent incomplete/incorrect 
requirements being used to drive component development

• System simulation enables verification that the interaction of 
components from multiple domains (software, hardware, physical 
devices, etc.) behave as expected and safely



Presenter: Paul Huxel, Ph.D.
Senior Application Engineer, MathWorks Ireland

Paul holds a B.S. and M.S. in Aerospace Engineering from The University of Colorado at Boulder with a minor in applied 
mathematics and a graduate concentration in orbital mechanics, attitude dynamics, and control. He also holds a Ph.D. in 
Aerospace Engineering from The University of Texas at Austin where he worked as a research assistant for a Goddard 
Space Flight Center project that culminated in his dissertation: “Navigation Algorithms and Observability Analysis for 
Formation Flying Missions.”

Paul then spent five years with Draper Laboratory developing algorithms and simulations to perform system analysis, 
calibration, and verification for US Navy and NASA programs. Paul spent the next three years with Sierra Nevada 
Corporation as the GN&C Orbital Phase Lead for the Dream Chaser program overseeing ISS rendezvous trajectory design 
and simulation, mission constraint analysis and propellant estimation, and navigation sensor requirements and hardware 
selection.

After over 15 years using MATLAB and Simulink in academia and industry, Paul took a 15-month sabbatical as a 
Peace Corps volunteer to teach math and physics at a secondary school in a rural village in Cameroon, Africa. Paul joined 
the Application Engineering Group at MathWorks in Galway, Ireland in August 2017.

MATLAB Seminar Agenda

Time Title

10:00 Introduction - MathWorks Resources for Educators & Students

10:30

Session 1: Deep Learning for Signal Data with MATLAB

 In this session we will introduce how to build a model using transfer learning techniques to classify signal data. We
.will use a Wavelet Transform to generate a time-frequency representation of a signal

 The Wavelet Transform greatly enhances the spectral information present as a function of time in the signal and we
.can save this information as an image to be used with a convolutional neural net

Topics
• Load and visualize signal data
• Challenges with Traditional Time Frequency Analysis Approach
• Generate Wavelet Time-Frequency Representations
• Use a Pre-Trained Network to Initialize, Train, and Evaluate a Model
• Build scripts that automatically repeat the analysis
• Generate reports (and build apps)

12:00 Break

12:30

Session 2: Introduction to Model-Based Design, Integration, and Verification with MAT-
LAB & Simulink
Model-Based Design (MBD) is a workflow or process that allows for early validation of requirements. It also sup-
ports frequent test and verification in a project’s design stage, through the coding stage and into the implementa-
tion stage so that design flaws and errors are found as early as possible during development. System engineering 
deals with the design of complex products and management of the design process. Since its inception, Model-Based 
Design has played an important role in supporting systems engineering, e.g. requirements engineering, system ar-
chitecting, and system integration.

The Simulink and Stateflow environment provides a means to graphically design and debug mode logic using state 
machines and flow diagrams. System functionality and safety requires not only that every component within the 
system is properly designed, but that the interaction of these components is correct and safe. Simulation of the 
behavior of the system enables better requirements derivation, allocation, and validation early in the development 
of a system, as well as providing an environment for rigorous verification of the system and the integration of its 
components.

Topics

• What is Model-Based Design? Why Model-Based Design?

• Details & Technologies (Modeling & Simulation, Code Generation, Test & Verification)

• Overview of supervisory logic modeling, code generation, and verification workflows

• Using system simulation for requirements validation

• Using system simulation to identify unexpected interactions between components

14:00 End of Seminar

For registration or more information, please send us an email to iconet@aurak.ac.ae
Registration deadline is on November 19, 2018


