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What MathWorks customers are telling us about 
ROS…

.. ROS looks popular for industrial automation. How 
can I get started.

— Lead Mechanical Engineering Manager, Industry Equipment

By combining various toolboxes of MATLAB, it is easy 
to develop advanced technology-based applications 
that are difficult to build with ROS alone

— Masaru Ken Morita, Yaskawa Electric Corp.

Simulink + ROS allowed us to deploy a Level 3 
autonomous vehicle in less than three months.

— Alan Mond, Voyage
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Roles and Goals of Code Generation

C code

C++ code

HDL code

PLC code

GPU code

User design in 

high level / 

domain specific 

languages

General purpose 

programming 

languages

Code 

Generator

Roles
• Acceleration

• Production

• Verification

Goals
• Correct

• Efficient

• Customizable

• Certifiable

• Readable

• Scalable

• …
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Design software once, deploy to many targets
Migrate your existing tested components to new architectures while 

reusing existing workflows
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Automated ROS Code Generation



Bridging ROS / ROS 2 with MATLAB and Simulink

ROS

ROS 2



MATLAB/Simulink ROS PC

ROS

ROS 2

❶ Offline analysis

❷ ROS 

Connection

❸ ROS node 

generation

Standalone C++ code 

generation

Bridging ROS / ROS 2 with MATLAB and Simulink



C++ ROS Code Generation from Simulink



C++ ROS Code Generation from Simulink



C++ ROS Code Generation from Simulink

Specify external ROS packages as dependencies



C++ ROS Code Generation from Simulink



C++ ROS Code Generation from MATLAB

Deploy MATLAB function as a C++ ROS code using MATLAB Coder

myNode

C++ ROS Node



C++ ROS Code Generation from MATLAB
C++ CodeMATLAB Code



❸ Automated ROS Node Generation to

Local Host

Remote ROS 

Device

MATLAB/Simulink

ROS
ROS 2



Use Case: Deploy ROS Code of Deep Learning 
Algorithm onto Development Machine

• Host PC with high-

computation power

• Deep learning engine

ROS 

network

Standalone 

ROS Node

MATLAB/Simulink



Use Case: Deploy a Standalone ROS Node to 
Remote Ground Robot

Perception

Planning

Control

MATLAB/Simulink

Standalone 

ROS Nodes

ROS-enabled Robot 

with Nvidia Jetson 
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Recap (ros_control architecture)

• Layered architecture​

• Single process (multi-threaded)

• Determinism within node​ (execution)

• OEM provides up to the interfaces 
layer

• RobotHW transforms data:​
• From HW to ROS​ (ex: enc ticks → rad)
• From ROS to HW​ (ex: rad → enc ticks)

• Combine RobotHW (OEM1, OEM2, …)

• Controllers are user-facing​

Simulink Model



Example – 3D Shape Tracing 

Controller



Example – Shape Tracing Controller Model



Example – 3D Shape Tracing 
Simulink Model



Video demo



Typical Applications using Shape Tracing

• Industrial Applications
• Welding

• Sanding

• Painting

• Curved 3-D surfaces
• Aircrafts

• Ships
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Key Takeaways

• Automated C++ ROS code and ros_control generation from 
MATLAB and Simulink
► Incorporate ROS framework for implementation
►Speed up the development process  
►Remove manual implementation errors
►Go directly from algorithm prototyping to implementation
►Easily incorporate Simulink controllers into ros_control framework

• Call-To-Action: 
►Try out the reference examples from ROS Toolbox
►Reach out to us to work on real-world industrial applications

https://www.mathworks.com/help/ros/index.html


Learn More

Awesome-MATLAB-Robotics
GitHub Repo (LINK)

MathWorks Robotics Solution Page
ROS Examples

(LINK)

Robotics Solutions Page

ROS Toolbox

https://github.com/mathworks-robotics/awesome-matlab-robotics
https://www.mathworks.com/help/ros/examples.html
https://www.mathworks.com/solutions/robotics.html
https://www.mathworks.com/products/ros.html
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