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Deep learning is a key technology driving the Al megatrend
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ARTIFICIAL INTELLIGENCE

Any technique that enables machines to mimic
human intelligence

MACHINE LEARNING

Statistical methods that enable machines to
“‘learn” tasks from data without explicitly

programming

DEEP LEARNING

Neural networks with many layers that learn
representations and tasks “directly” from
data
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Al-driven system design
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Data Preparation

||||||‘|| Data cleansing and

preparation

@ Human insight

Simulation-
generated data

Al Modeling

% Model design and
tuning

== Hardware

_e] a0
—aCa  accelerated training

‘}l;‘ Interoperability

Simulation & Test

Integration with
complex systems

-D&I System simulation

— X System verification
— Vv and validation

Deployment

. Embedded devices

% Enterprise systems

¢ Edge, cloud,
desktop
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Featured Example: Radar Waveform Classification
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https://www.mathworks.com/help/releases/R2020a/signal/ref/wvd.html

Data preparation represents most of your Al effort...
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Data Preparation

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

@ Human insight

Simulation-
generated data

Amount of lost sleep over...

PhD Tesla

[l datasets

[l models and algorithms

[l datasets

[l models and algorithms

Source: Andrej Karpathy slide from TrainAl 2018
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Spend less time preprocessing and labeling data
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Data Preparation

Data cleansing and
preparation

Human insight

Simulation-
generated data
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Data Preparation Demo
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Open Script
Part 1

Data prep aration Convolutional Neural Networks (CNN)
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Start with a complete set of algorithms and pre-built models
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Al Modeling

@3 Model design and
tuning

aca Hardware

o] a_ o
—9a accelerated training

* Interoperability

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

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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Increase productivity using Apps for design and analysis
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Experiment Manager app to manage multiple
deep learning experiments, analyze and compare
results and code




Hardware acceleration and scaling are critical for training

Global Product Data Interoperability Summit | 2020

AAzu re

Al Modeling (inte,l: @2
@3 L\l/ljch"c:]eg: design and aWS - NVIDIA.
mEEEN r

aca Hardware
) docker
* Interoperability

o] a_ o
—9a accelerated training




MATLAB interoperates with other frameworks
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1F TensorFlow < Caffe2 O PyTorch

g

MATLAB

Al Modeling

Keras importer

@3 Model design and
tuning Caffe importer

aca Hardware

N\

=3 accelerated training C affe
* Interoperability Q’ Chainer @gﬁﬂ
Toolkit
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Modeling Demo
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B-FM
Open Script e
Part 2
CPFSK
AI MOdeIIng 9, DSB-AM
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@3 Model design and 2 GFsK
tuning
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Models need to exist within a complete system
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Simulation & Test

Integration with
complex systems

'D&’ System simulation

— X System verification
— ¢V and validation
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Deploy to any processor with best-in-class performance
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Deployment

. Embedded devices ' e

Generation (inteD)
% Enterprise systems

¢ Edge, cloud,
desktop
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Al-driven system design
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Data Preparation
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@ Human insight

Simulation-
generated data

Al Modeling

% Model design and
tuning

== Hardware
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Why MATLAB & MathWorks for Deep Learning?
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The Platform Your People Our Expertise
MATLAB, Simulink, and over Helping you build an agile From onboarding and
100 add-on products for workforce today and implementation to solving
specialized applications preparing tomorrow’s advanced engineering
engineers challenges
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MathWorks Engineering Support
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— g

Consulting

Technical Support
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