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Python과 함께 사용하는 MATLAB 워크샵
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Classification Learner App
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MATLAB with Python
Easier than you think
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Demo Worflow
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Plan

AI
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Intro
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Why Call Python from MATLAB?

Already working in MATLAB, and:

▪ Want to reuse existing Python code

▪ Need functionality that is only available in Python 
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Call Python from MATLAB

Ex : Use a Python Speech Command Recognition System in MATLAB

https://github.com/matlab-deep-learning/Use-a-Python-Speech-Command-Recognition-System-to-MATLAB
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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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Call MATLAB from Python
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Deployment
WebApps
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How do they communicate?
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Automatic Data Conversion Chart

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 Exchange (Parquet)

Data
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Co-execution



21

Call MATLAB from Python
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Call MATLAB from Python
MATLAB Engine API

1. Installing MATLAB Engine API for Python

For MATLAB 2022b +

 $ python –m pip install matlabengine

For previous MATLAB versions

cd "matlabroot\extern\engines\python"

python setup.py install

2. Start a MATLAB process
>>> import matlab.engine

>>> m = matlab.engine.start_matlab()

3. Call MATLAB functions

>>> x = m.sqrt(float(42))
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Engine Setup - Locating setup.py in MATLAB folder
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Engine Setup - Installing setup.py
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Call MATLAB from Python
MATLAB Engine API

1. Installing MATLAB Engine API for Python

For MATLAB 2022b +

 $ python –m pip install matlabengine

For previous MATLAB versions

cd "matlabroot\extern\engines\python"

python setup.py install

2. Start a MATLAB process
>>> import matlab.engine

>>> eng = matlab.engine.start_matlab()

3. Call MATLAB functions

>>> x = eng.sqrt(float(42))
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Running MATLAB in Python
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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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Demo with a Custom MATLAB Function

1. Clean Data

2. Make Function

3. Make Input

4. Start Engine

5. Call Function
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1. Clean Data



3030

2. Make Function
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3. Make Input



3232

4. Start Engine
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5. Call Function
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Automatic Data Conversion Chart

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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MATLAB in Visual Studio Code
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MATLAB in Visual Studio Code
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MATLAB Integration for Jupyter

MATLAB Integration for Jupyter (mathworks.com)

https://www.mathworks.com/products/reference-architectures/jupyter.html
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Call Python from MATLAB
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Setup Instructions

▪ Pyenv

– pyenv(“Version”, “PATH TO PYTHON”)
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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=', ')

Before R2022aAfter R2022a

>> py.print('hello','world’, sep=‘, ‘)
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Setup Instructions for Calling Custom Python Class

▪ Pyenv

– pyenv(“Version”, “PATH TO PYTHON”)

▪ Add to Python Path using 

– addpath(“path-to-pythonFile.py”)

– filePath = fileparts(which(“pythonFile.py”));

if count(py.sys.path, filePath) == 0 

 insert(py.sys.path, int32(0), filePath);

end
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Demo with a Custom Python Class

1. Make Class

2. Add Path

3. Call Method
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1. Make Class
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2. Add Path
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3. Call Method
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Automatic Data Conversion Chart

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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AI Model Interoperability

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

https://www.mathworks.com/solutions/deep-learning/models.html
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Using Open-source with MATLAB Deep Network Designer
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Using Open-source with MATLAB Deep Network Designer
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Deployment
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MATLAB Web App Server

MATLAB 

App Designer

Code MATLAB Web App

MATLAB 

Compiler

MATLAB Web App 

Server

MATLAB Web App

Browser

MATLAB Web App

Develop Package Share Access and Run
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MATLAB App Designer

App Development for Non-Programmers
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Generate Python Library from MATLAB Functions
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Generate Python Library from MATLAB Functions

Install library
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Running with MATLAB Runtime
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Summary: Using MATLAB with Python

▪ Data Sharing

– Parquet

▪ Interoperability

– Calling libraries written in Python from MATLAB

– Calling MATLAB from Python

▪ AI

– Great compatibility with Tensorflow, Pytorch, ONNX

▪ Deploy Apps & Algos

– App Designer

– MATLAB Compiler

– Production API
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Use MATLAB Reference Architectures for Easy Cloud Setup, 

Dockerfiles, and Interfaces to OSS

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

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

docker

kafka

https://github.com/mathworks-ref-arch/matlab-dockerfile
https://github.com/mathworks-ref-arch
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10 minute break
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Demo Workflow
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Demo workflow

AI

Modeling

Data 

Preparation

Simulation 

and Test
Deployment
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Data 

Preparation
Use Your Mobile Devices to Acquire and Analyze Data

▪ mobiledev object to acquire data

– microphone property

– GPS

▪ Send data to MATLAB or MATLAB 

Online for analysis

▪ Available both in Android and iOS
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Data 

Preparation
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Data 

Preparation
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Audio Data Preprocessing and Labeling Data 

Preparation
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Signal Processing + AI Modeling

Signals Train 

Convolutional 

Network (CNN)

Trained Model

New Signal Pre-Trained 

Model

Labels

Transform
Predicted

Label

Mel 

Spectrogram

AI

Modeling

Data 

Preparation
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Data Preprocessing for Deep Learning AI

Modeling

Data 

Preparation
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Importing AI Model AI

Modeling
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Importing Data and Training AI Model AI

Modeling
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Simulation 

and Test
Testing Trained AI Model in MATLAB
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Simulation 

and Test
Testing Trained AI Model in Python
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Simulation 

and Test
Testing Trained AI Model in Python with MATLAB
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DeploymentDeploying as Python Package from MATLAB
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DeploymentTesting Python Package
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DeploymentDeploying Python Package as WebApp
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AI Interoperability - Demos 

▪ Converting TensorFlow & PyTorch models into MATLAB

▪ Co-executing TensorFlow & PyTorch with MATLAB

github.com/matlab-deep-learning/Image-Classification-

in-MATLAB-Using-Converted-TensorFlow-Model

github.com/matlab-deep-learning/Image-

Classification-in-MATLAB-Using-TensorFlow

github.com/matlab-deep-learning/Image-Classification-in-MATLAB-Using-Converted-TensorFlow-Model
github.com/matlab-deep-learning/Image-Classification-in-MATLAB-Using-Converted-TensorFlow-Model
github.com/matlab-deep-learning/Image-Classification-in-MATLAB-Using-TensorFlow
github.com/matlab-deep-learning/Image-Classification-in-MATLAB-Using-TensorFlow
https://www.youtube.com/watch?v=ViI01KNIMh4
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AI Interoperability - Examples

▪ Hyperparameter Tuning in MATLAB using Experiment Manager & TensorFlow

▪ Automate Labeling in Image Labeler using a Pretrained TensorFlow Object Detector

▪ Use a Python Speech Command Recognition System in MATLAB

https://github.com/matlab-deep-learning/Hyperparameter-Tuning-in-MATLAB-using-Experiment-Manager-and-TensorFlow
https://github.com/matlab-deep-learning/Automate-Labeling-in-Image-Labeler-using-a-Pretrained-TensorFlow-Object-Detector
https://github.com/matlab-deep-learning/Use-a-Python-Speech-Command-Recognition-System-to-MATLAB
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Thank you

Share the EXPO experience 

#MATLABEXPO

jpark@mathworks.com

@linkedin.com/in/inyongpark

James Park
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