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EMERALD – e-learning platform for bio-mechatronics Sensoring, Programming and Assembling  virtual laboratory room 
e-learning facilities 

UiA
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EMERALD VIRTUAL E-LEARNING PLATFORM – UiA UNIVERSITY LABORATORIES

Sensoring, Programming and Assembling virtual laboratory rooms e-learning
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Potentiometer as an example of measuring 
linear and angular positionUse of variable stiffness actuators in the 

bio-mechatronic systems
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Electroencephalography (EEG) method used to 
measure and record the electrical activity in the 
brain

Examples of haptic technology systems

Arduino with motor
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The all in one servo lab (AIOSL) and Kinematic 
model of the 3-DOF manipulator

Demonstrative video on using 
the ModGrasp sensorized
modular hands
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Robotic arm application
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Programming firmware, writing and 
uploading a test code to a D1 mini 
microcontroller

Good practice examples of 
programming realized by the 
students using the EMERALD 
teaching resources of the e-
learning platform
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CONCLUSIONS

The e-learning virtual laboratory room of the e-learning platform that has been assigned for sensoring, assembly, and
programming, significantly enriches the educational journey in the field of bio-mechatronics by guiding the users and by
stimulating them to create and work with devices like robotic arms, orthoses, and prostheses, especially for those with
amputated arms. The primary goal of this laboratory is to make students (users) familiar with the entire process, starting
with the basics of sensor types suitable for such systems, followed by the assembly of key components like step motors or
actuators, and concluding with the necessary programming steps. To ensure a comprehensive understanding, the laboratory
of Programming initially offers lectures and courses to familiarize students with fundamental terminology and concepts. This
foundational knowledge is then reinforced through a series of instructional videos, applications, or toolkits, which guide
users through the practical aspects of sensoring, assembling, and programming bio-mechatronic systems.
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