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MATLAB 開發流程
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把不同的積木拼湊起來?

可以想像成不同的程式語言是不同牌子的積木。

如果別的牌子有比較酷的零件，我能不能組在一起使用?

在開發流程的不同階段的抽換成不同的程式語言去實現?
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Intro
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MATLAB 與 Python 協作
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常見的問題

Can I use MATLAB models in my Python 

code if I don’t have any MATLAB 

installed?

Yes! You can build Python’s libraries from your MATLAB code in one 

click

We need to put our whole process (MATLAB + Python) in 

production

Call Python code directly from 

MATLAB

I would like to integrate my colleagues’ Python codes 

in my MATLAB simulations models, is it possible? 

Deploy MATLAB models as micro services and integrate with Python 

code
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與Python協作的需求

Need to integrate MATLAB code from a colleague

Facilitate development by using a simplified MATLAB workflow

Need functionality only available in MATLAB (e.g. Simulink)

Want to validate conclusions by running equivalent MATLAB code

Leverage the work from the MATLAB community
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版本支援

2.7

▪ R2014b+ required

▪ Python 2.7, 3.7, 3.8, 3.9, 3.10 are supported (supported list)

▪ Architecture of MATLAB and Python must be the same (64bit)

3.7

3.8

3.9

3.10

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/support/sysreq/files/python-compatibility.pdf
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Co-execution
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MATLAB + Python

Calling Python from MATLAB Calling 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

Already working in MATLAB, and:

• Want to reuse existing Python code

• Need functionality that is only available 

in Python

MATLAB EnginePython InterfaceAlgorithm

Developers

Algorithm

Developers
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Call Python from MATLAB
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Call Python from MATLAB
Set-up your Python environment

pyenv

https://www.mathworks.com/help/releases/R2022a/matlab/ref/pyenv.html
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在 MATLAB 中調用 Python 的幾種方式

Call Python Library 

in MATLAB

Run Python Code  

Directly in MATLAB

Run Python File 

in MATLAB
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ScipyPandas

Call Python Library in MATLAB

NumpyPY.
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Call Python Library in MATLAB
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Run Python Code Directly in MATLAB

PYRUN ( )
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Run Python Code Directly in MATLAB

pyrun

https://www.mathworks.com/help/releases/R2022a/matlab/ref/pyrun.html
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Run Python Code Directly in MATLAB

PYRUNFILE ( )
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Run Python File in MATLAB

pyrunfile

https://www.mathworks.com/help/releases/R2022a/matlab/ref/pyrunfile.html
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Integration with External Language & Models
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Demo: Import Keras Model
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Demo: Import Keras Model
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Simulink with Python

Battery

Multibody

Electrical

Components ApplicationsAlgorithms

Simulink



25

©  Terasoft, Inc.

Python Importer in Simulink

Launch GUI from MATLAB Command line

▪ >> obj = Simulink.PythonImporter()

▪ >> obj.view()

▪ Import a Python function into a Simulink 

model for simulation

– Integrate a custom Python function into a 

Simulink model as library block

– Integrate a package of Python functions with 

each python function corresponding to a 

library block

▪ Integrated with Blockset Designer 
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Python Importer in Simulink

▪ Support Python lists, tuples, and dictionaries data types

▪ Support Python functions whose inputs could be Simulink 

signal inputs or block parameters

Select import file/package Select import functions Select port specifications

Generate Simulink library blocks



27

©  Terasoft, Inc.

Python Importer in Simulink
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Debug Python Code in MATLAB with VScode



30

©  Terasoft, Inc.

Debug Python Code in MATLAB with VScode



31

©  Terasoft, Inc.



32

©  Terasoft, Inc.

Call MATLAB from Python
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Install MATLAB Engine API for Python – with PIP
Set-up your Python environment
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Call MATLAB from Python

PIP Install

Import

matlabengine

matlabengine
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工具結合實例應用

Hardware Support MATLAB Coder

GUI Application
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Demo: Python with MATLAB Image Labeler
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Demo: Python with MATLAB Signal Labeler
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Demo: Call Simulink Model From Python
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Demo: Scikit-Learn + Experiment Manager
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Deployment
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MATLAB CI / CD
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Sharing, deployment, integrationData exploration, preprocessing, algorithm development

{ RESTful API }

Tableau
Spotfire PowerBI

Qlik

cloudera

databricks
Apache
Spark

hadoop

Jenkins

• Avro

• Parquet

• AWS S3

• Azure BLOB

• Apache Kafka

• Azure EventHub

• OSISoft PI

Deploy and Integrate Overview
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MATLAB Web 

App Server

MATLAB 
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Generate Python library from MATLAB functions

Packaging MATLAB programs for

scalable deployment with Python

Algorithm

Developers

Users

Users

Users
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Key Takeaways

▪ Three ways to integrate with Python

– Calling Python from MATLAB

– Calling MATLAB from Python

– Generate Python library from MATLAB functions

▪ Automatically convert into MATLAB data type when passing variables 
between Python
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製作GUI並以網頁方式分享 – Web App Server

MATLAB 

App Designer
MATLAB 

Compiler

Browser

MATLAB/Simulink

User

Develop the user 
interface and callback 
functions using MATLAB 
App Designer

Package MATLAB app, 
data and associated 
files as MATLAB Web 
Apps with one click

Deploy MATLAB Web 
Apps using the upload 
client directly from the 
browser

Access and run  
MATLAB Web 
Apps directly 
from a browser

MATLAB 

Runtime

MATLAB Web App Server

Create MATLAB Web Apps for sharing
Manage the server infrastructure Easy access to MATLAB Web Apps 

IT System 

Administrator

End User

(Scientist, Engineer)
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運行MATLAB核心算法並透過其它程式語言調用 
- MATLAB Production Server

▪ Stream data from operational systems 

through streaming services such as 

Apache Kafka or Azure EventHub into 

MATLAB analytics for anomaly 

detection, condition based monitoring 

or predictive maintenance

▪ Deploy trained AI models for inference

▪ Models can be stored in a REDIS in-

memory database for high-speed 

access

▪ Share MATLAB algorithms and 

functions as microservice APIs in your 

corporate service fabric

Process streaming analytics for IIoT

Deploy AI / MLOps

Host Microservices APIs
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雲端架構擴展資源

▪ Available on:

– Amazon Web Services

– Microsoft Azure

– Cloud Reference Architecture 

templates

▪ Learn more

MATLAB Production Server / MATLAB Web App Server

Cloud Reference 

Architecture

Azure Marketplace 

(BYOL)

Azure Marketplace 

(PAYG)

Ability to customize, 

maximum flexibility ✔

Move existing on-

premises workloads to 

cloud
✔

Long-term trials, 

proofs-of-concept ✔

Bursty workloads ✔

MATLAB Production Server

AWS
Available as: 

– Cloud reference 

architecture on GitHub

– AWS Marketplace (PAYG)

Azure
Available as: 

– Cloud reference 

architecture on GitHub

– Azure Marketplace (BYOL)

– Azure Marketplace (PAYG)

Kubernetes
Available as: 

– Cloud reference 

architecture on GitHub

– Works on all cloud 

providers

MATLAB Web App Server

AWS
Available as: 

– Cloud reference 

architecture on GitHub

Azure
Available as: 

– Cloud reference 

architecture on GitHub

https://www.mathworks.com/solutions/enterprise-it-systems/architecture-patterns.html
https://github.com/mathworks-ref-arch/matlab-production-server-on-aws
https://github.com/mathworks-ref-arch/matlab-production-server-on-aws
https://aws.amazon.com/marketplace/pp/prodview-le6jp6s3jutho#pdp-overview
https://github.com/mathworks-ref-arch/matlab-production-server-on-azure
https://github.com/mathworks-ref-arch/matlab-production-server-on-azure
https://azuremarketplace.microsoft.com/en-us/marketplace/apps/mathworks-inc.matlabprodserver-byol?tab=overview
https://azuremarketplace.microsoft.com/en-us/marketplace/apps/mathworks-inc.matlabprodserver-payg?tab=Overview
https://github.com/mathworks-ref-arch/matlab-production-server-on-kubernetes
https://github.com/mathworks-ref-arch/matlab-production-server-on-kubernetes
https://github.com/mathworks-ref-arch/matlab-web-app-server-on-aws
https://github.com/mathworks-ref-arch/matlab-web-app-server-on-aws
https://github.com/mathworks-ref-arch/matlab-web-app-server-on-azure
https://github.com/mathworks-ref-arch/matlab-web-app-server-on-azure
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Create Microservice Docker Containers from 
both Linux and Windows

* Also Works with Simulink Compiler

H
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>> compiler.package.microserviceDockerImage

Docker push to send 

image to cloud or 

corporate repository

>> compiler.build.productionServerArchive

Compile your code/model into 
a CTF (encrypted) archive

Creates a Docker container that has:
1. Ubuntu
2. MATLAB Runtime (optimized for 

size)
3. Your code in the CTF 
4. A HTTP server 
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Docker in MATLAB Web App Server

Create docker containers with app, logs and worker
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Automatic Code Generation From MATLAB & 
Simulink Simplifies This Process 
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Academic  Resources
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你擁有的不只是一個軟體!

各領域線上課程

程式基礎 / 人工智慧

技巧課程，上完領

證書

MATLAB雲端硬碟

5G 儲存空間，

資料存取無障礙

網頁版MATLAB

在網頁瀏覽器上使用

手機板MATLAB

在手機/平

板上用

MATLAB，

支援

ios/Andoid

叢集&分散式運算

提升平行運算速度

支援低成本硬體

Arduino / Raspberry 

Pi / Beagl / 

LEGO
MATLAB

線上作業評分系統

作業自動

評分系統 

軟體下載安裝

不限下載電腦台數 /

維護期內更新

校園授權享有的資源，比你想像多更多 !
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各領域線上課程

自選上課時間，互動式練習實作，完成頒發證書

實際操作範例，系統在
過程中自動提供協助

針對成果及時
給予回饋

完成頒發證書，

證書可即時分享。
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線上課程
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MATLAB Online Course Overview

◼ 隨時隨地學習：透過網絡瀏覽器或軟體中存取

◼ 邊做邊學：在 MATLAB 和 Simulink 中完成任務。 

◼ 立即收到反饋跟踪進度並分享完成證書
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MATLAB 線上作業評分
系統(MATLAB Grader)
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MATLAB Grader 使用流程

建立課程

建立在學校LMS上

grader.mathworks.com上
既有的範例題目

客製化新的題目

創建問題

練習題

課程內容預習

測驗

學生使用情境

學生個人學習狀況

自動匯出成績報告

成績

課堂進步狀況掌握
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將傳統作業轉換為自動評分系統
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MATLAB Grader使用範例

學生回答

問題

即時回饋

學生回答狀況
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MATLAB Graderの機能 –成績管理

▪ 自動對學生的答案進行評分
– 答對比率分析

– 解答的即時反饋

▪ 成績分析
– 個別學生答題狀況分析

– 整體學生答題狀況分析

– 教師/助教可以查看分數
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LMS(學習管理系統)結合

▪ 集成和管理學習材料、作業、成績等。

▪ 通過連接 MATLAB Grader 和 LMS 彙整成績。
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MATLAB & Simulink技術應用文章/論文、海報徵選

比賽優勝者不但能獲得高額獎金、研究更能被台灣產界、學界的菁英看見
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MATLAB & Simulink技術應用文章/論文、海報徵選



65

©  Terasoft, Inc.

MATLAB & Simulink技術應用文章/論文、海報徵選

獎項
•最高人氣獎 : 獎金2000元及MATLAB限量周邊
•最佳創意獎 :獎金2000元及MATLAB限量周邊



66

©  Terasoft, Inc.

Q&A
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