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Agenda

• Overview of MATLAB

• Using Live Editor

• Example:

• Demo

• Summary
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What is MATLAB?

• High-level language

• Interactive development  environment

• Used for:

• Numerical computation

• Data analysis and visualization

• Algorithm development and  deployment
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Technical Computing Workflow
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Editing and Running MATLAB Code Today

© 2022. DesignTech Systems | Confidential | All rights reserved. 5

• Plain-text editing

• Output goes to Command 
Window

• Multiple figure windows 
appear

• Equations, images, and 
hyperlinks only appear if 
published



Using the Live Editor

© 2022. DesignTech Systems | Confidential | All rights reserved. 6

• Accelerate Exploratory Programming

• Create an Interactive Narrative

• Teach with Live Scripts 



Sharing Live Scripts
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Colleague with MATLAB

HTML PDF



Demo: Solar Electricity 
Production
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Demo: Solar Electricity Production
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Demo: Solar Electricity Production
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Demo: Solar Electricity Production
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Demo: Solar Electricity Production
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Demo: Solar Electricity Production
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Accessing Data from MATLAB
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 Files

– Excel, text, or binary

– Audio and video, image

– Scientific formats and XML

 Web Services

– JSON, CSV, and image data

 Applications and languages

– C/C++, Java, FORTRAN, Python

– COM, .NET, shared libraries

– Databases (Database Toolbox)

 Measurement hardware

– Data acquisition hardware (Data Acquisition Toolbox)

– Stand-alone instruments and devices (Instrument Control Toolbox)

Access Explore & Discover Share



Data Analysis and Visualization in MATLAB
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 Visualization
– Built in graphics functions for  

engineering and science  

(2D, 3D, VolViz)

– Interactive tools to annotate and customize graphics

Access Explore & Discover

 Data analysis
– Manipulate, preprocess, and  

manage data

– Fast, accurate analysis with pre-built

math and engineering functions

Share



Expanding the Capabilities of MATLAB
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 MathWorks add-on tools for:

– Math, statistics, and optimization

– Control system design and analysis

– Signal processing and communications

– Image processing and computer vision

– Parallel computing and more…

 Partner products provide:

– Additional interfaces

– Domain-specific analysis

– Support for niche applications

Access Explore & Discover Share



Sharing Results from MATLAB
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Access Explore & Discover

 Automatically generate reports

– Publish MATLAB files

– Customize reports using  

MATLAB Report Generator

 Package as an app

 Deploy applications to  

other environments

Share



Packaging and Sharing MATLAB Apps
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 MATLAB apps
– Interactive applications to perform  

technical computing tasks

– Displayed in apps gallery

 Included in many MATLAB products

 Package your own app

– Create single file for distribution

and installation into gallery

– Packaging tool:

 Automatically includes all necessary files

 Documents required products



Sharing Standalone Applications
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Using MATLAB

 High-level language

– Native support for vector and matrix operations

– Built-in math and visualization functions

 Development environment

– Interactive and easy to get started

– Ideal for iterative exploration and design

 Technical computing platform

– Add-on products for a range of application areas
(e.g., signal processing and communications, image and video processing, control systems, test  

and measurement)
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Break
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Essential Tools for Machine 
Learning
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MATLAB for Artificial Intelligence

• Machine Learning

• Deep Learning

• Reinforcement Learning

• Predictive Maintenance

• Data Science / Data Analytics

• Signal Processing

• Image Processing

• …and more



Machine Learning is Everywhere

learn complex non-
linear relationships

Solution is too complex for hand written rules or equations

Speech Recognition Object Recognition Engine Health Monitoring

update as more data 
becomes available

Solution needs to adapt with changing data

Weather Forecasting Energy Load Forecasting Stock Market Prediction

learn efficiently from 
very large data sets

Solution needs to scale

IoT Analytics Taxi Availability Airline Flight Delays



Customer Stories
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IDNEO Develops Embedded Computer Vision and Machine Learning 

Algorithms for Interpreting Blood Type Results
Challenge

Automate the visual interpretation of 

cards used by hospital staff to 

determine patient blood antigenic 

typing

Solution

Use MATLAB to develop, test, and 

generate embedded code for image 

analysis and machine learning 

algorithms

Results

• Accuracy requirements exceeded

• Project completion time halved

• Optimized system delivered

https://in.mathworks.com/company/user_stories/idneo-develops-embedded-computer-vision-and-machine-learning-algorithms-for-interpreting-blood-type-results.html?s_tid=srchtitle#challenge
https://in.mathworks.com/company/user_stories/idneo-develops-embedded-computer-vision-and-machine-learning-algorithms-for-interpreting-blood-type-results.html?s_tid=srchtitle#solution
https://in.mathworks.com/company/user_stories/idneo-develops-embedded-computer-vision-and-machine-learning-algorithms-for-interpreting-blood-type-results.html?s_tid=srchtitle#results


Customer Stories
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UT Austin Researchers Convert Brain Signals to Words and Phrases Using 

Wavelets and Deep Learning Challenge
Create a speech-driven brain-computer 

interface to enable ALS patients to 

communicate by imagining the act of 

speaking specific phrases

Solution
Use wavelet scalograms of MEG signals to 

train deep neural networks

Results
• Classification accuracy of 96% 

achieved

• Wavelets and deep learning networks 

quickly combined

• Training times accelerated by a factor 

of 10

https://in.mathworks.com/company/user_stories/ut-austin-researchers-convert-brain-signals-to-words-and-phrases-using-wavelets-and-deep-learning.html?s_tid=srchtitle#challenge
https://in.mathworks.com/company/user_stories/ut-austin-researchers-convert-brain-signals-to-words-and-phrases-using-wavelets-and-deep-learning.html?s_tid=srchtitle#solution
https://in.mathworks.com/company/user_stories/ut-austin-researchers-convert-brain-signals-to-words-and-phrases-using-wavelets-and-deep-learning.html?s_tid=srchtitle#results


Agenda

• Machine Learning
• Overview and workflow

• Example:
• Basic example to get start

• ECG Classification

• Deep Learning
• Overview and resources

• Summary
• Recap and key takeaways
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Do you need AI?







Artificial Intelligence

The capability of a machine to imitate 

intelligent human behavior



Artificial Intelligence

The capability of a machine to match or exceed

intelligent human behavior



Artificial Intelligence Today

The capability of a machine to match or exceed

intelligent human behavior

by training a machine to learn the desired behavior



There are two ways to get a computer to do what you 
want

Traditional Programming

COMPUTER

Program

Output

Data



There are two ways to get a computer to do what you 
want

Machine Learning

Program

Output

Data

COMPUTER



There are two ways to get a computer to do what you 
want

Machine Learning

Model

Output

Data

Artificial Intelligence Machine Learning

COMPUTER



Are you ready for AI?

Data

Model

Output



Are you ready for AI?

Data

Model

Output



Data

Model

Output

Access Data

Analyze Data

Are you ready for AI?



Are you ready for AI?

Data

Model

Output

Access Data

Analyze Data

Develop

Deploy



Are you ready for AI?

DevelopAnalyze DataAccess Data Deploy

Data

Model

Output

AI model

Modeling & 

simulation

Algorithm 

development



Develop

AI model

Modeling & 

simulation

Algorithm 

development

Are you ready for AI?

Data 

exploration

Preprocessing

Analyze Data

Domain-specific 

algorithms

Sensors

Files

Access Data

Databases

Deploy



Are you ready for AI?

Develop

Data 

exploration

Preprocessing

Analyze Data

Domain-specific 

algorithms

Sensors

Files

Access Data

Databases

Desktop apps

Enterprise 

systems

Deploy

Embedded 

devices

AI model
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development



Different Types of Machine Learning

Machine
Learning

Supervised
Learning

Classification

Regression

Unsupervised
Learning

Clustering

Group and interpret
data based only

on input data

Develop predictive
model based on both
input and output data

Type of Learning Categories of Algorithms

• Discover a good internal representation 
• Learn a low dimensional representation

• Output is a real number (temperature, stock 
prices). 

• Output is a choice between classes
• (True, False) (Red, Blue, Green)



MODEL

PREDICTION

Machine Learning Workflow

Train: Iterate till you find the best model

Predict: Integrate trained models into applications 

MODELSUPERVISED

LEARNING

CLASSIFICATION

REGRESSION

PREPROCESS 

DATA

SUMMARY

STATISTICS

PCAFILTERS

CLUSTER 

ANALYSIS

LOAD 

DATA
PREPROCESS 

DATA

SUMMARY

STATISTICS

PCAFILTERS

CLUSTER 

ANALYSIS

NEW

DATA



Machine Learning vs Deep Learning

Deep Learning

Deep learning performs end-to-end learning by learning features, representations and tasks directly 

from images, text and signals



Deep Learning in 10 lines of MATLAB code

camera = webcam;  % Connect to the camera

nnet = alexnet;  % Load the neural net

while true 

picture = camera.snapshot;  % Take a picture 

picture = imresize(picture,[227,227]);  % Resize the picture

label = classify(nnet, picture);  % Classify the picture

image(picture);  % Show the picture

title(char(label));  % Show the label

drawnow; 

end



Deep Learning



Machine Learning vs Deep Learning



Integrate Analytics with Systems

MATLAB
Runtime

C, C ++ HDL PLC

Embedded Hardware 

CUDA

MATLAB Analytics 
run anywhere

C/C++ ++
Excel
Add-in Java

Hadoop/

Spark
.NET

MATLAB
Production

Server

Standalone
Application

Enterprise Systems 

PythonWeb Apps



Machine Learning for Edge Analytics and Code 
Deployment

• Apply algorithms to out-of-
memory data using tall arrays

• Generate C/C++ code for 
predictive models

• Generate fixed-point C/C++ code 
for SVM models, decision trees, 
and ensembles of decision trees

• Update deployed models without 
regenerating code

Deploy trained models as standalone C/C++ code



Using MATLAB with Other Languages

• Calling Libraries Written in Another Language From MATLAB

• Calling MATLAB from Another Language

• Java

• Python

• C

• C++

• Fortran

• COM components and ActiveX® controls

• RESTful, HTTP, and WSDL web services

• Java

• Python

• C/C++

• Fortran

• COM Automation server

Call C++ libraries directly 
from MATLAB 

Call Python libraries directly 
from MATLAB 



Steps Challenge

Access and Explore data Data diversity
Numeric, Images, Signals, Text – not always tabular

Preprocess Data
Lack of domain tools

Filtering and feature extraction
Feature selection and transformation

Develop Predictive Models
Time consuming 

Train and compare several models to find the “best”
Select optimal parameters and avoid overfitting

Integrate Analytics with Systems
Platform diversity

Translate analytics to production
Deploy on different target platforms

Iterate

Challenges in Machine Learning



Challenge Solution

Data diversity Extensive data support
Work with signal, images, financial, textual, and others formats

Lack of domain tools
High-quality libraries

Industry-standard algorithms for Finance, Statistics, Signal, Image 
processing & more

Time consuming 
Interactive, app-driven workflows

Focus on machine learning, not programing
Select best model and easily fine-tune model parameters

Platform diversity
Run analytics anywhere

Code generation for embedded targets
Deploy to broad range of enterprise system architectures

Flexible architecture for customized workflows
Complete machine learning platform

MATLAB Strengths for Machine Learning



Summary: Complete Machine Learning Workflow

Access and 

explore data
Preprocessing

Feature 

Engineering

Model 

Training

Model 

Tuning 

Integrate 

Analytics 

Machine Learning apps

C/C++ Code Generation and 

Enterprise IT Integration

Automated Parameter Tuning
Domain-specific techniques for 

Signals, Images, Video, Audio, and Text

Datatypes and tools for missing data, 

outliers, time-alignment, etc.

Text files, spreadsheets, databases, binary 

files, data feeds, web, cloud storage



Resources

• Overview

• Cheat sheet

• Introductory eBook

• Mastering Machine Learning eBook

• Machine Learning Tech Talks

• Try the Classification Learner App in 
a browser 

https://www.mathworks.com/content/dam/mathworks/fact-sheet/machine-learning-quick-start-guide.pdf
https://www.mathworks.com/campaigns/offers/machine-learning-with-matlab.html
https://www.mathworks.com/campaigns/offers/mastering-machine-learning-with-matlab.html
https://www.mathworks.com/videos/series/introduction-to-machine-learning.html
https://www.mathworks.com/campaigns/offers/machine-learning-try-in-browser.html


MathWorks can help you do Machine Learning

Free resources: 

• Guided evaluations with a MathWorks 
machine learning engineer

• Proof-of-concept projects

• Seminars and technical deep dives

• Hands-on workshops

More options:

– Technical support

– Advanced customer support

– Installation, enterprise, and cloud 

deployment

– Consulting services

– Onsite or online training



MATLAB Campus-Wide License model
Ideal for Online mode of education

 Annual term license

 Any num of installations in college computers & Labs

 Flexible access to use - anytime anywhere

on- or off-network and self serve web free portal

 Access to all MATLAB and Simulink products

available for academic use

 Covers all faculty, staff, students and their devices

MATLAB Drive

Online access via 

browser

College & Lab 

computers

Laptops, Personal Computers 

& Mobile Devices

Project based learning with 

Low-cost hardware support

Online training and self paced 

learning with certificates

Cloud Storage & 

Sharing
Teaching with MATLAB

Live Editor



Machine Learning  

Onramp

Introduction to 

Symbolic Math with 

MATLAB

Introduction to 

Statistical Methods 

with MATLAB

Introduction to Linear 

Algebra with 

MATLAB

Solving Ordinary 

Differential Equations 

with MATLAB

Solving Nonlinear 

Equations with 

MATLAB

Stateflow OnrampDeep Learning 

Onramp
Simulink Onramp

Available Online Training Courses

24 hours of FREE content –

available for everyone

9 hours of short courses on 

computational mathematics topics

Over 80 hours of 

comprehensive 

MATLAB learning 

content

Get started – basic onramp courses

Computational Mathematics
*Available only to users at universities that offer campus-wide training access.

Core MATLAB Data Science

MATLAB Onramp

FREE FREE FREE FREE

MATLAB 

Fundamentals

MATLAB 

Programming 

Techniques 

MATLAB for 

Financial 

Applications

MATLAB for Data 

Processing and 

Visualization

Machine Learning 

with MATLAB

Deep Learning with 

MATLAB
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