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신행재 부장, 매스웍스코리아

Model-Based Design에서 Simulink와
Python 연동하기
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Text vs Image

 

건물의 외부 형태는 가로 세로의 크기는 각각 6.36미터와 최대 11.73미터로 이루어진 직사각형
형태이다. 

건물 안에는 총 4개의 룸으로 이루어져 있는데, 안방은 직사각 형태의 방 좌측 하단에 배치되어 있다. 

우측 하단에는 거실이 배치되어 있고, 북쪽에 가운데 공간은 부엌이 있다. 부엌의 바로 좌측에 방1이
배치되어있고, 방1 아래에는 화장실이 2개 존재한다. 부엌의 오른편에는 배란다가 존재하고, 그 아래에
방2가 존재한다. 부엌에는 원형 식탁이 존재한다. 

안방의 사이즈는 4.86mx4.25m형태의 직사각형 형태이다. 거실은 3.98mx5.02m이다. 부엌은
2.5mx4.8m이다. 방1의 사이즈는 4.59x3.1m 이다. 방2의 사이즈는 3.4x2.9m 이다. 벽의 두께는
12cm이다.  

안방 가운데에는 싱글사이즈 침대가 2개 배치되는데, 남쪽으로 머리를 향하고 있으며 동쪽 벽면에
가깝게 배치가 되어있다. 안방의 화장실1앞에는 장롱이 배치되어있는데, 마치 복도처럼 배치가 되어
2개의 공간으로 파티션을 해주는 역할도 수행한다. 

안방 방문은 안방 중심 기준으로 우측 위쪽 벽면에 존재해야 한다. 

거실에는 공부를 위한 2개의 책상이 좌측 벽면에 배치가 된다. 2개의 책상 우측에는 공기청정기를
배치한다. 에어컨은 거실의 남동쪽 모서리에 배치가 되어야 한다. 

부엌은 북쪽 상단에 존재해야 하는데, 냉장고와 김치냉장고가 좌측하부에 배치되어야 한다. 

부엌의 싱크대는 상단 가운데 벽면에 배치가 되어있다. 부엌의 우측의 문은 작은 베란다로 향하는데, 

베란다에도 간단한 조리시설이 존재한다.  작은 베란다는 3.3x1.3m 사이즈의 공간인데, 세탁기와
건조기가 배치되어 있어야 한다.

방1에는 북쪽에서 1.3m 아래쪽 좌측 벽면에 싱글침대가 북쪽방향으로 배치가 되어있다. 공부를 위한
책상은 북동쪽 모서리에 배치되어 동쪽을 향하여 공부하도록 배치가 되어있고, 그 옆에 책장이
배치되어 있다. 책장 옆에는 작은 옷장을 책상과 나란히 배치하여 옷을 수납할 수 있도록 하였다. 

북동쪽 모서리에 피아노를 배치하였고, 북쪽을 바라보면서 피아노를 칠 수 있다. 방1의 남쪽 벽면에는
별도의 수납공간을 배치하였다. 

……………

……

Which one is better to understand? 

안방
거실

방1

방2

부엌

화장실1 화장실2

옷
장
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You probably have heard a lot about using MATLAB and Python
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But wondered what about using Python with Simulink?



44
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MATLAB and the Analytics Ecosystem
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MATLAB APIs

.NETC/C++
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Key takeaways

▪ Simulink as an open simulation platform supports versatile ways to 

interoperate with Python: 

– Bring Python code into Simulink as a library for co-execution

– Integrate TensorFlow and PyTorch models for both simulation

    and code generation

– Simulate a Simulink model directly from Python

– Export a Simulink model as a Python package for deployment

Simulink
Python

Simulink
Python

C/C++
Simulink

Python

PythonSimulink
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Why use Python and Simulink together?

Need to integrate code from a colleague

Facilitate development by using a simplified workflow

Need functionality available in MATLAB and Simulink or in Python 

Leverage the work from the community

Facilitate development by enhancing an AI workflow
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The best way to use Simulink with Python is case specific

▪ Let’s illustrate that through       typical scenarios

▪ In a team setting:

– Jayden is a Simulink user and James is a Python user

– James and Jayden need to work with each other to deliver a project 

Python userSimulink user

JamesJayden
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Scenario #1

나는 다양한 Component들을 통합하는 System Engineer입니다. 
James가만든 Algorithm을포함하여 전체 System Level Simulation을
Simulink에서 진행해보고싶습니다.

나는 Python Algorithm 개발자입니다. Image Processing과 Computer 
Vision등의 Algorithm을 개발합니다.

James

Jayden
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Calling Python from Simulink
- Use Python Importer

Use Python Importer to bring 

Python functions into Simulink

▪ Graphical wizard for step-by-step guidance, no/minimal manual code

▪ Integrating a package of Python functions with each Python function 

corresponding to a library block 

▪ Convenient for re-use or building a custom blockset
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Calling Python from Simulink
- Use Python Importer

▪ Demo: Integrate human detection algorithm in Python
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Calling Python from Simulink
- Using MATLAB Interface for Python

Use Python Interface API
Embed MATLAB code inside a 

MATLAB Function block or a 
MATLAB System block

If you are using a version earlier than R2023a, or you would like to 

write code manually:

▪ Write MATLAB functions or MATLAB System objects 

▪ Access Python libraries directly by adding the py. prefix to the 
Python name
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Scenario #2

나는 TensorFlow와 PyTorch를 사용하여 Deep Learning Model을 만드는
Data Scientist입니다.(Battery SOC1) 추정)

나는 James가만든 Deep Learning Model을 Simulink로 가져와서 System- 
Level 검증을 수행하고자 합니다. 
하지만 Co-simulation뿐만아니라 실제 H/W Test를 위한 코드생성도 하고
싶군요.

James

Jayden

1)SOC: State of Charge
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There are two options to bring your deep learning

model into Simulink if code gen is a must have

▪ Import your deep learning model in MATLAB directly

+ Multi-platform code generation: library-free C/C++ code, optimized code for Intel and ARM 

processors, and CUDA code for NVIDIA® GPU

∆ import process can be painful, need for custom code, and validation testing

▪ Simulate and generate code for TensorFlow™ Lite model

+ requiring only a simple Python code to compile the model

∆ requires the TensorFlow Lite interpreter and libraries built on the target hardware, which is 

currently limited to Windows and Linux targets
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Integrate deep learning models from Python
-using MATLAB model converters for TensorFlow, PyTorch, and ONNX

• Once the model is converted in MATLAB, use the deep neural networks blocks 

to bring it into Simulink, for both simulation and code generation
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Integrate deep learning models from Python
-using MATLAB model converters for TensorFlow, PyTorch and ONNX

▪ Demo: Integrate a TensorFlow model for battery SoC estimation 
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Integrate deep learning models from 

TensorFlow Lite (TFLite)
-using the MATLAB function to load a pre-trained TFLite model in Simulink

Example: TFLite Object Detector integrated with Simulink

Import TFLite models using a MATLAB Function block
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Scenario #3

나는 Python 기반의 자동화 Framework을이용해서 Simulink Simulation을
하고 싶습니다. Jayden이 만든 Simulink모델을 Python에서 테스트해보고
싶군요.

나는 Dynamic System Modeling을 위해서 Simulink를 사용합니다. 가령
차량 Suspension System을모델링하죠.

James

Jayden
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Simulate a Simulink Model from Python

- Using MATLAB Engine API

MATLAB 

Engine

Client

Library

Client Process
Server Process

Python 

Program
MATLAB & Simulink

mle = matlab.engine.start_matlab(); # start the MATLAB engine
res[0] = mle.sim_the_model();  # # run Simulink simulation within a MATLAB function
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Simulate a Simulink Model from Python

- Using MATLAB Engine API

▪ Create/terminate MATLAB

▪ Put variable into MATLAB workspace 

▪ Get variable from MATLAB workspace

▪ Provide flexible Simulink simulation capabilities including changing 

non-tunable parameters and running simulations in normal mode
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Simulate a Simulink Model from Python

- Using MATLAB Engine API

▪ Demo: Simulate a road suspension model in Python
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Scenario #4

나는 Jayden이 만든 Simulink Model을 Python 기반의 제품에 적용하고
싶습니다. Simulink Simulation을 Python Package화 하여 적용하고 싶군요.

나는 Dynamic System Modeling을 위해서 Simulink를 사용합니다. 가령
차량 Suspension System을 Modeling하죠.

James

Jayden
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Call a compiled Simulink model from Python
 - Using MATLAB Runtime

Deployment

import sim_the_model
mlr = sim_the_model.initialize()
res[0] = mlr.sim_the_model()

Generate a Python package from a MATLAB 

function that encapsulates a Simulink simulation
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Call a compiled Simulink model from Python
 - Using MATLAB Runtime

▪ Demo: Simulate the compiled suspension system model as a Python package
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Other ways to call a compiled Simulink model in Python

▪ Package the Simulink model as a Functional Mockup Unit 

(FMU)
– Call the FMU from Python using third-party libraries such as FMPy

▪ Package the Simulink model as a simulation service API 

(using MATLAB Production Server)
– RESTful API for scalable applications

▪ Generate  C/C++ code or shared library from the Simulink 

model
– Call the generated code using CTYPES or related wrappers

https://github.com/CATIA-Systems/FMPy
https://www.mathworks.com/products/matlab-production-server.html
https://docs.python.org/3/library/ctypes.html
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Key takeaways

▪ Simulink as an open simulation platform supports 

versatile ways to interoperate with Python: 

– Bring Python code into Simulink as a library for 

    co-execution

– Integrate TensorFlow and PyTorch models for both 

simulation and code generation

– Simulate a Simulink model directly from Python

– Export a Simulink model as a Python package for 

deployment

Simulink
Python

Simulink
Python

C/C++
Simulink

Python

Simulink
Python
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Customer Reference: Mercedes-Benz Simulates Hardware 
Sensors with Deep Neural Networks

Challenge

Simulate automotive hardware sensors with deep neural 

networks

Solution

Use MATLAB, Simulink, Deep Learning Toolbox, and 

Fixed-Point Designer to convert Qkeras(Python) deep 

learning models into code that can be deployed to an 
automotive ECU

Results

▪ CPU, memory, and performance requirements met

▪ Flexible process established

▪ Development speed increased 600%

“This was the first time we were simulating sensors 

with neural networks on one of our powertrain ECUs. 

Without MATLAB and Simulink, we would have to 

use a tedious manual coding process that was very 

slow and error-prone.”

- Katja Deuschl, AI developer at Mercedes-Benz

Automated workflow for deploying virtual sensors to 

powertrain ECU.

Link to user story

https://www.mathworks.com/company/user_stories/mercedes-benz-simulates-hardware-sensors-with-deep-neural-networks.html
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To learn more

▪ Integrate Python Code with Simulink

▪ Deep learning with Simulink

▪ Importing Models from TensorFlow, PyTorch, and ONNX

▪ MATLAB Engine API

▪ Call Simulink from Python

▪ Python Package Integration

EXPO Special Track

https://www.mathworks.com/help/simulink/python-code-integration.html?s_tid=CRUX_lftnav
https://www.mathworks.com/help/deeplearning/deep-learning-with-simulink.html
https://blogs.mathworks.com/deep-learning/2022/03/18/importing-models-from-tensorflow-pytorch-and-onnx/
https://www.mathworks.com/help/matlab/matlab-engine-for-python.html
https://github.com/mathworks/Call-Simulink-from-Python
https://www.mathworks.com/help/compiler_sdk/python_packages.html
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© 2023 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 
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Thank you
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