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Music Genre Classification
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Agenda

Why deep learning?

Deep learning with signal data

(Demo) Speech Command Recognition

(Demo) LSTM Networks

Enabling Features in MATLAB

Deploying deep learning
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What is Deep Learning?
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Deep learning is a type of machine learning in which a model learns to 
perform tasks directly from image, time -series or text data.

Deep learning is usually implemented using a neural network 
architecture. 
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Deep Learning

What is Deep Learning?

Machine 

Learning

Deep 

Learning

ÁSubset of machine learning with automatic feature extraction

ïCan learn features directly from data

ïMore Data = better model
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Types of Datasets

Tabular 

Data

Time Series/ 

Signal

Image

Data

ML or LSTM
LSTM or CNN

CNN
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Image Example: Object recognition using deep learning

Training 
(GPU)

Millions of images from 1000 

different categories

Prediction
Real-time object recognition using 

a webcam connected to a laptop
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Signals Example: Analyzing signal data using deep learning

Signal Classification using LSTMs Speech Recognition using CNNs
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Deep Learning Workflow

Files

Databases

Sensors

ACCESS AND EXPLORE

DATA

DEVELOP PREDICTIVE

MODELS

Hardware-Accelerated 

Training

Hyperparameter Tuning

Network Visualization

LABEL AND PREPROCESS

DATA

Data Augmentation/ 

Transformation 

Labeling Automation

Import Reference 

Models

INTEGRATE MODELS WITH

SYSTEMS

Desktop Apps 

Enterprise Scale Systems 

Embedded Devices and 

Hardware
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How Does a Convolutional Neural Network Work?

Objects
Shapes

Edges
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Speech Command Recognition

Using Convolutional Neural Networks

No

Up

Right

Off
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Example: Speech Command Recognition Using Deep Learning

CNN Network for Audio Classification

Stop

Up

Yes

<none>

audioDatastore

auditorySpectrogram

auditorySpectrogram

audioDeviceReader

"Up"

1. Train

2. Predict

Google speech 

command dataset

https://research.googleblog.com/2017/08/launching-speech-commands-dataset.html
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Command 

Recognition Demo
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https://www.isca-speech.org/archive/interspeech_2015/papers/i15_1478.pdf
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Agenda

Why deep learning?

Deep learning with signal data

(Demo) Speech Command Recognition

(Demo) LSTM Networks

Enabling Features in MATLAB

Deploying deep learning



37

I was born in France. I speak __________ ? 
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Recurrent Neural Networks

Á Take previous data into account when making new predictions

Á Signals, text, time series
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I was born in Franceé

[2000 words]

é I speak __________ ? 
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Long Short Term Memory Networks

Á RNN that carries a memory cell throughout the process

Á Sequence Problems

c0 C1 Ct
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LSTM

Demo
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Agenda

Why deep learning?

Deep learning with signal data

(Demo) Speech Command Recognition

(Demo) LSTM Networks

Enabling Features in MATLAB

Deploying deep learning
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Deep Learning on CPU, GPU, Multi-GPU and Clusters

Single 
CPU

Single CPU
Single GPU

H OW TO TARGET?

Single CPU, Multiple GPUs

On-prem server with 
GPUs

Cloud GPUs
(AWS)
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Audio Datastore

Á Programmatic interface to large 

collections of audio files

Á (Optional) auto-generation of 

labels from folder names

Á Label-based indexing and 

partitioning

Á Random file sampling

Á Automatic sequential file reading

Á Parallel access for pre-

processing, feature extraction, or 

data augmentation

ads = 

Datastore with properties:

Files: {

' ... \ Temp\ speech_commands_v0.01 \ _background_noise_

' ... \ Local \ Temp\ speech_commands_v0.01 \ _background_noise_

' ... \ Local \ Temp\ speech_commands_v0.01 \ _background_noise_

... and 64724 more

}

Labels: [_background_noise_; _background_noise_; _background_noise_ ... and 64724 more categorical]

ReadMethod: 'File'

OutputDataType: 'double'

ads = audioDatastore ( '. \ Dataset' , ...

' IncludeSubfolders ' ,true, ...

'FileExtensions' , '.wav' , ...

' LabelSource ' , ' foldernames ' )

ads = getSubsetDatastore (ads,isCommand|isUnknown);

countEachLabel (ads)

ans =

11×2 table

Label     Count

_______    _____

down       2359 

go         2372 

left       2353 

no         2375 

off        2357 

on         2367 

right      2367 

stop       2380 

unknown    4143 

up         2375 

yes        2377

[adsTrain,adsValidation,adsTest] = splitData (ads,datafolder);
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ñI love to label and 

preprocess my dataò

~ Said no engineer, ever.
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Audio Labeler

Á Work on collections of

recordings or record new audio 

directly within the app

Á Navigate dataset and playback 

interactively

Á Define and apply labels to

ïEntire files

ïRegions within files

Á Import and export audio folders, 

label definitions and datastores
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Signal Analyzer App

Å Navigate through signals

Å Extract regions of interest

Å Generate MATLAB scripts

Analyze multiple signals in time, frequency and time-frequency domains


