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Create audio re

Get audio data from the microphone

plAt{audicData)

leRate, &, numChannels) ;

Icall PA\thon speech recognizer and convert outputs to

MATLAR data types

pyOut = py.
myText = str );
successFlag = 1dgical(pyOut{2
disp(myText)
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4\ MathWorks'

iAplicaciones sorprendentes son construidas usando MATLAB!

Mondragon University Carnegie Wave Energy

Mondragon University Students Build Practical Carnegie Wave Energy Designs and Builds the

Engineering Skills Through Project-Based World’s First Operating Wave Farm

Learning

MIT CSAIL Mondi

MIT CSAIL Researchers Develop Video Mondi Implements Statistics-Based Health
Processing Algorithms to Magnify Minute Monitoring and Predictive Maintenance for
Movements and Changes in Color Manufacturing Processes with Machine Learning

https://www.mathworks.com/company/user stories.html



https://www.mathworks.com/company/user_stories.html

4\ MathWorks

MATLAB Provee una integracion flexible con multiples lenguajes

Java

C/ C++ \ I / NET
4
AN

Python \ HTTP

https://www.mathworks.com/help/matlab/external-lanqguage-interfaces.html



https://www.mathworks.com/help/matlab/external-language-interfaces.html

4\ MathWorks

Usando MATLAB con Python

= Presentacion del ejemplo
= Llamando librerias de Python desde MATLAB

- Llamando MATLAB desde Python
— via MATLAB Engine API
— via MATLAB Runtime (MATLAB Compiler SDK)
— via MATLAB Production Server

= Informacion Adicional
— Manejo de Datos
— Deep learning
— Troubleshooting

= Fuentes

MAT‘LAB o hon
oython MATILAB
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Ejemplo: Analisis de Opiniones

“Thateddlie
waw/teltible!”

Archivos del ejemplo:
https://qgithub.com/mathworks/matlab-with-python



https://github.com/mathworks/matlab-with-python

Ejemplo: Analisis de Opiniones
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4\ MathWorks
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Negative

Neutral

Sentiment



Ejemplo: Analisis de Opiniones
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4\ MathWorks

Ejemplo: Analisis de Opiniones, Llamando Python desde MATLAB

MATLAB
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4\ MathWorks

Ejemplo: Analisis de Opiniones : Llamando MATLAB desde Python

PythoN
MATLAB
s et f \\: Positive i
Smae B | Negative |
e Neutral
\ Text Sentiment /,:
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4\ MathWorks

Usando MATLAB con Python "

= Llamando librerias escritas en Python desde MATLAB
— MATLAB

= Llamando MATLAB desde Python Python
— MATLAB :

- Empacando programas de MATLAB para
despliegue escalable con Python M?JQ’:B =) Python
— MATLAB Compiler SDK
— MATLAB Production Server




4\ MathWorks

MATLAB convierte tipos de Python

> x = 9.0;
>> a = py.math.sqgrt(x) ;
>> class (a)

'double'

Py’rhon

MATLAB Type Python Type

Scalar double Float
Char ‘Al Str ‘Al
Cell array {'apple’,2,1} Tuple ['apple',2,1]
1-by-n double [1.0, 2.0, 3.0] array.array(‘d’) [1.0, 2.0, 3.0]
m-by-n matrix [1.0,2.0 memoryview object
3.0,4.0]

https://www.mathworks.com/help/matlab/python-data-types.html



https://www.mathworks.com/help/matlab/python-data-types.html

4\ MathWorks

Note las diferencias de syntaxis cuando se llama Python desde
MATLAB

Python MATLAB

>>> import math —_— >> py.math.sqrt(42)
>>> math.sqrt(42)

>>> print('hello','world',sep=', ') =) >> py.print('hello','world’, ...
pyargs('sep',"', '))



4\ MathWorks

Note las diferencias de sintaxis cuando se llama MATLAB desde
Python

MATLAB Python
>> [s,sidx] = sort (x) —_— >>> s = eng.sort (x,nargout=2)
>> foo (x) >>> eng.foo (x,nargout=0)

> C=A+ B —_— >>> C = eng.plus (A,B)



4\ MathWorks

MATLAB Production Server administra simultaneamente multiples
versiones de MATLAB Runtime

- RESTful API:

— https://www.mathworks.com/help/mps/restful-api-and-json.html

= Cliente Python:

— https://www.mathworks.com/help/mps/python/create-a-matlab-production-server-python-
client.html

\ Production Server Compiler - untitled1.prj* — [m] x

COMPILER

g\_:] & H Deployable Archive (.ctf) sentimentAnalysisVA| o @ 5:) V
(5 Deployable Archive with Excel Integration
New Open Save Settings  Test  Package
v  Project ¥ T o
- Compiter - untitieat.prj* o x

FILE TYPE EXPORTED FUNCTIO!

Port (9910
Enable CORS
£nable Discovery 14 Test

L
sentimentAnalysis LRI ooy Break on MATLAB function entry
dbstop on function entry al

Break on MATLAB error
dvstop if errce
s T e e SINOSL 990/ senbmentAnalysis

MATLAB Execution Requests )

Files packaged for redistribution Server started. Startclient

(4] readme.tt [4) sentimentAnalysis.

icude MATLAS uncion sgnatr e

Add or create a function signature file to help clients use your MATLAB B

3 49 EDT 2020] binding to endpoit 1:19910 3 ‘
41Fri May 22 08 ) 19910

5 [Fri May 22 08 0T 2 19910

6 [Fri May 22 0B: I dock] Starting

7 (Fri May 22 0B'S7:49 EDT 2020] [SERVICE:date_clock] Started successtully

8 [Fri May 22 08'57:49 EDT 2020] [SE ttp] [endpoint [:}9910] Starting

9 [Fri May 22 08:57:49 EDT 2020
10 [Fr May 22 08:57:43 EDT 2020] [SERVICE
11 [Fri May 22 08:57:49 EDT 2020] [SERVICE

tp] [endpoint=19910] Waiting for a connection on port 9910
endpoint{-}9910] Started successfully ‘
|
|

) {endpaint 19910 Listening for comections v



https://www.mathworks.com/help/mps/restful-api-and-json.html
https://www.mathworks.com/help/mps/python/create-a-matlab-production-server-python-client.html
https://www.mathworks.com/help/mps/python/create-a-matlab-production-server-python-client.html

4\ MathWorks

Usando MATLAB con Python para Deep Learning

= Importar y exportar redes directamente usando ONNX y Tensorflow-Keras:
= https://www.mathworks.com/solutions/deep-learning/models.html

TensorFlow Caffe2 PyTorch
TensorFlow-
Keras I
Keras importer MATLAB
ONNX MXMNet

Cafte importer ‘\
Caffe ]

Cognitive

Toolkit Chainer Core ML


https://www.mathworks.com/solutions/deep-learning/models.html

4\ MathWorks

Uso de Apache Parquet para almacenar y transferir datos
tabulares entre MATLAB and Python

= Trabajando con archivos Parguet:
https://www.mathworks.com/help/matlab/parquet-files.html

Libreria de MATLAB para Apache Arrow en GitHub:
https://github.com/apache/arrow/tree/master/matiab

MR ) —— €=  Fyihon
- ]



https://www.mathworks.com/help/matlab/parquet-files.html
https://github.com/apache/arrow/tree/master/matlab

Troubleshooting

= Opciones sofosticadas para el
manejo de excepciones

= Ver la documentacion
= Contactar a Soporte Técnico!
« MATLAB Answers, community

Troubleshooting

Limitations to Python Support
Python features not supported in MATLAB.

Undefined variable "py"” or function "py.command”
Troubleshooting failures loading Python.

Unsupported MATLAB Types
MATLAB types that are not supported in Python.

Using Python Data in MATLAB
Python types that do not have compatible MATLAB types.

Troubleshooting Multidimensional Array Argument Errors

Error might be caused by input array with more than one non-singleton dimension.

Limitations to Indexing into Python Objects
Indexing features not supported in MATLAB.

Handle Python Exceptions

4\ MathWorks'

MATLAB catches exceptions thrown by Python and converts them into a matlab.exception.PyException object.

Troubleshooting Error Messages
Tips to determine if an error originates in Python or MATLAB code.

https://www.mathworks.com/help/matlab/getting-started-with-python.html

https://www.mathworks.com/help/matlab/matlab-engine-for-python.html



https://www.mathworks.com/help/matlab/getting-started-with-python.html
https://www.mathworks.com/help/matlab/matlab-engine-for-python.html

Fuentes

‘MathWOTkS" Products Solutions Academia Support Community Events

Using MATLAB with Python

Overview Getting Started =~ Features & Capabilities ~  What's New  For Students

J ABE provides a flexible, two-way i
includingiBython. This allows different tedh
algorithmsiwithin production software and

Calling MATLAB from Python

The MATLAB Engine API for Python allows you to call MATLAB as a
computational engine from Python.

B * c - o = ompi X E

B+ X0 0O » 8 C Makdown v Pyon3 O

Run the speech-to-text detector (Python module)

The API lets you execute MATLAB commands from within your Python
environment without starting a desktop session of MATLAB. Learn more
about the MATLAB Engine API for Python.

4\ MathWorks

Cheatsheet

Example on GitHub

Bloqg post

§ Trial software  {, Contact sales

https://www.mathworks.com/products/matlab/matlab-and-python.html

Videos
— Calling Python from MATLAB
— Calling MATLAB from Python

— Using MATLAB with Python + Q&A (YouTube
live stream recording)

Documentation
— Calling Python from MATLAB
— Calling MATLAB from Python via:
= MATLAB Enqgine API
= MATLAB Compiler SDK
= MATLAB Production Server
— Data management:
= Data type conversions

= Working with Parquet files
= MATLAB library for Apache Arrow on
GitHub

— Deep Learning (TensorFlow, PyTorch. etc)



https://www.mathworks.com/content/dam/mathworks/fact-sheet/using-matlab-with-python-cheat-sheet.pdf
https://www.mathworks.com/content/dam/mathworks/fact-sheet/using-matlab-with-python-cheat-sheet.pdf
https://blogs.mathworks.com/loren/2020/03/03/matlab-speaks-python/
https://www.mathworks.com/videos/how-to-call-python-from-matlab-1571135771573.html
https://www.mathworks.com/videos/how-to-call-matlab-from-python-1571136879916.html
https://www.youtube.com/watch?v=y7NBT6O0fJU
https://www.mathworks.com/help/matlab/call-python-libraries.html
https://www.mathworks.com/help/matlab/matlab-engine-for-python.html
https://www.mathworks.com/help/compiler_sdk/python_packages.html
https://www.mathworks.com/help/mps/restful-api-and-json.html
https://www.mathworks.com/help/matlab/python-data-types.html
https://www.mathworks.com/help/matlab/parquet-files.html
https://github.com/apache/arrow/tree/master/matlab
https://github.com/apache/arrow/tree/master/matlab
https://www.mathworks.com/solutions/deep-learning/models.html
https://www.mathworks.com/products/matlab/matlab-and-python.html

@\ MathWorks'

Tips de Configuracion

- Use pyenv para actualizar la
configuracion (pyversion

antes de R2019b)

= Asegure gque todo el Cadigo
esta en el path

= Revise la configuracion de
ambiente, depende de como
se configurd Python

= Vea la documentacion para
troubleshooting, en MATLAB
Answers

= Llame a soporte técnico

pyenv

ans =
PythonEnvironment with properties:

Version: "3.6"
Executable: "C:\Python36\WPy-367@\python-3.6.7.amd64\python.EXE"
Library: "C:\Python36\WPy-367@\python-3.6.7.amd64\python36.dl1l"
Home: "C:\Python36\WPy-3678\python-3.6.7.amd64"
Status: Loaded
ExecutionMode: OutOfProcess
ProcessID: "13980"
ProcessName: "MATLABPyHost"

pyenv("Version",3.7)


https://www.mathworks.com/help/matlab/matlab_external/troubleshooting-python-errors.html

@\ MathWorks'

Usando MATLAB con Python

MATLAB

+

Python

Heather Gorr, PhD

@HeatherGorr
(0) @heather.codes
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