" MathWorks

Realizing Smart Factories with MATLAB® & Simulink®

Robotics Trends in Smart Factories

MathWorks

© 2020 The MathWorks, Inc.



4\ MathWorks
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Robotics in Smart Factory: Trends and Directions

Conventional

Automated Systems
Repetitive tasks

Manual programming
Safety frame needed
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Mitsubishi Heavy Industries Develops Robotic

Arm for Removing Nuclear Fuel Debris

Challenge

Design a multi-axis robot for removing molten fuel
debris from the Fukushima Daiichi nuclear power

station

Solution

Use MATLAB and Simulink to perform hardware
measurement tests and to model and simulate
individual robot axes and controllers

Results
= Development time halved
= Positioning accuracy requirement exceeded

= Shared platform for interorganizational
collaboration established

Link to user story
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Rendering of Mitsubishi Heavy Industries’ seven-
meter-long robotic arm capable of withstanding up
to 2000 kg of processing reaction force

“Model-Based Design with MATLAB and Simulink supports a
wide range of options, from classic to modern control, which
made it possible to respond easily to any changes in design
constraints and to meet the demanding accuracy requirement
for this robot.”

- Tadashi Murata, Mitsubishi Heavy Industries



https://www.mathworks.com/company/user_stories/mitsubishi-heavy-industries-develops-robotic-arm-for-removing-nuclear-fuel-debris.html
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Current

Automated Systems = Autonomous Technologies
Repetitive tasks - Flexible task execution
Manual programming - Advanced algorithm

Satety frame needed - Collaborative robot
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Sample app overview

Block diagram (Simulink model)
explanation
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YASKAWA  ©2019 YASKAWA Electric Corporation

MATLAB EXPO 2019 in Japan
Customer Presentation



https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/images/responsive/supporting/products/robotics/implementation-of-verification-of-picking-system-for-industrial-robot-using-ros-and-matlab-yaskawa.pdf

4\ MathWorks

Robotics in Smart Factory: Trends and Directions

BHRERICAITT

A4 AYLT 4 T OBR

WA FSEEOKEAXIDEE (AGY)

MATLAB/Simulink + ROS/Gazebo |¥
High-precision localization, object ||
detection, and path planning
MathWorks Consulting Services
utilized
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MATLAB EXPO 2020 in Japan
Customer Presentation (Japanese)



https://www.matlabexpo.com/content/dam/mathworks/mathworks-dot-com/images/events/matlabexpo/jp/2020/automatic-carrier-vehicle-using-matlab-simulink.pdf
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Future

Autonomous Systems
Task cooperation
Intelligence sharing
Adapting to the environment
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Challenge

Develop control systems for a two-armed mobile
humanoid robot with 53 degrees of freedom

Solution

Use Model-Based Design with MATLAB and
Simulink to model the controllers and plant, generate

code for HIL testing and real-time operation, optimize
trajectories, and automate sensor calibration
Results

= Programming defects eliminated

= Complex functionality implemented in hours

= Advanced control development by students
enabled

Link to user story
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German Aerospace Center (DLR) Robotics and Mechatronics Center
Develops Autonomous Humanoid Robot with Model-Based Design

&
®

DLR’s humanoid robot Agile
Justin autonomously performing
a complex construction task.

“Model-Based Design and automatic code generation enable us
to cope with the complexity of Agile Justin’s 53 degrees of
freedom. Without Model-Based Design it would have been
impossible to build the controllers for such a complex robotic

system with hard real-time performance.”
- Berthold Béuml, DLR
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https://www.mathworks.com/company/user_stories/german-aerospace-center-dlr-robotics-and-mechatronics-center-develops-autonomous-humanoid-robot-with-model-based-design.html

Autonomous Robot Development with MATLAB & Simulink

Environment

Platform

\_

Autonomous Applications

Development Environment
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Autonomous Robot Development with MATLAB & Simulink

Environment Platform Autonomous Application
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Accelerating the pace of engineering and science

© 2020 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The

MathWorks, Inc. See www.mathworks.com/trademarks for a list of additional trademarks.

Other product or brand names may be trademarks or registered trademarks of their
respective holders.
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Autonomous Robot Development for Smart Factories
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MATILAB Simulink
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Develop Autonomous Applications from Perception to Motion Planning and Optimize System-Level Behavior
Supported by MATLAB/Simulink Unified Environment
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