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MATLAB With Python for engineers and data scientists

성호현 The MathWorks Korea
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Example: Build Air Quality App using MATLAB and Python
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Development plan
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Data Access
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Access Data from a Web Service https://openweathermap.org/

https://openweathermap.org/
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Numerical, Textual, Geolocalized, Timeseries, …

What type of data?

https://openweathermap.org/

https://openweathermap.org/
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Parquet files

▪ Columnar storage format available to any project in the Hadoop big 

data ecosystem, regardless of the choice of data processing 

framework, data model or programming language (More on Parquet)

Store & transfer tabular data between languages

https://www.mathworks.com/help/matlab/parquet-files.html
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Co-execution
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

C/C++

Python

.NET

Java

MATLAB provides flexible integration with multiple languages

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

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Given: Existing Python Code 

accessing & preparing weather data

Weather Data

Data preparation Modeling Deployment



11

Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Data preparation Modeling Deployment
Call Python from MATLAB

Data preparation Modeling Deployment

Weather Data
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Data 
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• Call Python 

from MATLAB
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Deployment

Call MATLAB from Python
Data preparation Modeling Deployment

Weather Data
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Deploy:
MATLAB Analytics into Python

My Weather Page

www.myweather.com/stats.html                 

Data preparation Modeling Deployment

Weather Data
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Deploy:
MATLAB Analytics into Python

Data preparation Modeling Deployment

data 

interface

My Weather Page

www.myweather.com/stats.html                 

Weather Data
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Call Python from MATLAB
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Already working in MATLAB, and:

▪ Want to reuse existing Python code

▪ Need functionality that is only available in Python

Why Call Python from MATLAB?



17

Data 
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• Call MATLAB 
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Deployment

Calling Python libraries from MATLAB
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Calling Python libraries from MATLAB
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• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Connect to Python
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Air Quality Prediction Model

https://www.mathworks.com/campaigns/offers/mastering-machine-learning-with-matlab.html
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Train the Air Quality Prediction Model

Model development is illustrated  in this webinar MATLAB with Data Science

https://www.mathworks.com/videos/data-science-with-matlab-1555445891156.html
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Data 

Access
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• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Call the Air Quality Prediction Model
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Recap: Calling Python from MATLAB
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Syntax differences when calling Python from MATLAB

>> py.print('hello','world',...

pyargs('sep',', '))

>> py.math.sqrt(42)

MATLAB

>>> import math

>>> math.sqrt(42)

Python

>>> print('hello','world',sep=', ')
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Otherwise convert explicitly

Data are automatically converted where possible

https://mathworks.com/help/matlab/matlab_external/passing-data-to-python.html

https://mathworks.com/help/matlab/matlab_external/passing-data-to-python.html
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Model Interoperability

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

https://www.mathworks.com/solutions/deep-learning/models.html
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Call MATLAB from Python
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Why call MATLAB from Python?

Already working in Python, and:

▪ Want to reuse existing MATLAB code

▪ Need functionality available in MATLAB

▪ Want to collaborate with MATLAB users
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

To perform advanced analytics

▪ Calling MATLAB from Python

– via MATLAB Engine API

Call MATLAB from Python

1. Start a MATLAB process

2. Call MATLAB functions
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Integrate the MATLAB model 

in a Python environment CallMATLABfromPython.ipynb
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Data 

Access
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• Call MATLAB 

from Python

Deployment

Recap: Calling MATLAB from Python
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Syntax differences when calling MATLAB from Python

>> [s,sidx] = sort(x)

MATLAB

>>> s = eng.sort(x,nargout=2)

Python

>> C = A + B >>> C = eng.plus(A,B)

>> foo(x) >>> eng.foo(x,nargout=0)
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Data are automatically converted where possible

https://mathworks.com/help/matlab/matlab_external/pass-data-to-matlab-from-python.html

https://mathworks.com/help/matlab/matlab_external/pass-data-to-matlab-from-python.html


35

Deployment
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Generate Python library from MATLAB functions
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Data 
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Generate Python library from MATLAB functions

Install library
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Execute Python library from MATLAB functions
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

MATLAB Production Server

Access functions as web services

Calling our function:

{"nargout":1,"rhs":["input"]}

Getting the result:

{"lhs":[{"mwdata":["output"],"mwsize":[1,6],"mwtype":"char"}]}

MATLAB Production Server

Worker processes
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Execute Python library from MATLAB functions
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Share MATLAB App in the Web – Central Deployment
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

App development for Non-Programmers

MATLAB App Designer
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

MATLAB Web App Server – Central Deployment

Web App
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

Integrate your Production System in an IT ecosystem

Production System Analytics Development

MATLAB Production Server

Request 
Broker

Worker processes

Compiler SDK MATLAB

Business Decisions

Package & 
Deploy Model

Storage Layer

Data

Streaming 

data 

Data 

stores

Files
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Big Data
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

▪ https://github.com/mathworks-ref-arch/matlab-dockerfile

Use MATLAB Reference Architectures for easy cloud 

setup, Dockerfiles, and interfaces to OSS

https://github.com/mathworks-ref-arch

https://github.com/mathworks-ref-arch/matlab-dockerfile
https://github.com/mathworks-ref-arch
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Data 

Access

Co-Execution

• Call Python 

from MATLAB

• Call MATLAB 

from Python

Deployment

MATLAB Integration for Jupyter

MATLAB Integration for Jupyter (mathworks.com)

https://www.mathworks.com/products/reference-architectures/jupyter.html
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Summary:

Using MATLAB with Python

▪ Access Data

– Weather App example

▪ Interoperability

– Calling libraries written in Python from MATLAB

– Calling MATLAB from Python

▪ Deploy Apps & Algos

– Web App

– Production API
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Additional resources
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Resources

▪ General: 

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

▪ Python from MATLAB: 

– https://www.mathworks.com/help/matlab/call-python-libraries.html

▪ MATLAB from Python:

– MATLAB Engine API:

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

– MATLAB Compiler SDK:

▪ https://www.mathworks.com/help/compiler_sdk/python_packages.html

– Data type conversions:

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

▪ Example:

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

https://www.mathworks.com/products/matlab/matlab-and-python.html
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/matlab/python-data-types.html
https://github.com/mathworks/matlab-with-python
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Cheatsheet

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
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MATLAB Answers – tag:"python"

https://www.mathworks.com/matlabcentral/answers/?term=tag%3A%22python%22

https://www.mathworks.com/matlabcentral/answers/?term=tag%3A%22python%22
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Additional Resources

▪ NEW Release

– https://www.mathworks.com/products/new_products/latest_features.html

▪ Predictive Analytics

– https://www.mathworks.com/discovery/predictive-analytics.html

▪ Deep Learning 

– https://www.mathworks.com/discovery/deep-learning.html

▪ Reinforcement Learning

– https://www.mathworks.com/products/reinforcement-learning.html

https://www.mathworks.com/products/new_products/latest_features.html
https://www.mathworks.com/discovery/predictive-analytics.html
https://www.mathworks.com/discovery/deep-learning.html
https://www.mathworks.com/products/reinforcement-learning.html

