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Motivation: What is a flexible link device?



Motivation: Commercial Flexible Link Devices

Quanser Rotary Flexible Link



Motivation: Improvised Flexible Link Devices

Korayem et al. (2013)Azad (2014)Tahir et al. (2017)



Arduino
Shield (Motor control)
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Motivation: Arduino, a universal platform to build on

• Cheap
• Open-source
• Easy to buy
• Standardized
• Free integrated development environment (IDE)
• Great community and abundance of learning materials
• Easy hardware expansion through so-called Shields



Motivation: New tools for control engineering and mechatronics education

Create novel tools for control engineering and mechatronics education, 
implementing a lab experiment on a single Arduino expansion Shield, essentially 
a tiny control / mechatronics laboratory in the palm of your hand that is
• Cheap
• Open-source
• Possible to build at home even by beginners (DIY)
• Standardized
• Free software library compatible to the Arduino IDE 

www.automationshield.org



Introducing the LinkShield – an early prototype



LinkShield: Open-Source Hardware (see www.automationshield.org)



LinkShield: A truly low-cost hardware



LinkShield: Arduino API for LinkShield (see www.automationshield.org)

Simplified application programming interface (API) in C/C++
included within the AutomationShield library for the free Arduino IDE:

• Initialize hardware
LinkShield.begin();

• Calibrate gravity offset/bias
LinkShield.calibration();

• Reading acceleration at end to y
y = LinkShield.sensorRead();

• Send a certain angle u to servo motor
LinkShield.actuatorWrite(u);

• Read external reference r
r = LinkShield.referenceRead();



Typical classroom examples, e.g.: PPF control (Arduino IDE)

[…]



Conclusions and Further work

This paper introduced the LinkShield
• A flexible link device for teaching mechatronics and control
• Completely open-source, low cost and well documented
• With an API for Arduino, including examples

Work shall continue on the LinkShield, namely on
• Better hardware e.g. adding an IMU, servo position signal
• More API, e.g. for MATLAB, Simulink, Python
• Modeling and system identification
• More control examples, e.g. LQ, MPC, etc.



Range of shields within our initiative – visit www.automationshield.org

MotoShield HeatShield

MagnetoShield

OptoShield

BOBShield

FloatShield

LinkShield
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Visit www.automationshield.org for more details
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www: gergelytakacs.com
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