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Rise of Human-Robot Teaming (HRT):

robotics has evolved rapidly with
applications across various sectors;

rise of collaborative robots (cobots)
operating safely alongside humans or in
shared environments;

compliant actuators crucial for safe
collaboration of cobots and humans;

Intrinsic safety of robot

elastic joints preferred in dynamic settings
for energy absorption during collisions.

T Lottt Explainable, Reliable and Trustworthy:

>
Figure: Transition to explainable algorithms; §§»
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Human-Robot Teaming (HRT). reliable control; i(o
trustworthy behaviour. )
y

=
8] |_\9
[1] Minh Tuan Hua et al. “From rigid to hybrid/soft robots: Exploration of ethical and philosophical aspects in ]

shifting from caged robots to human-robot teaming”. In: Proc. of the IEEE Symposium Series on Computational @/

Intelligence (SSCI). 2023, pp. 1794-1799.
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Industry 5.0 and Enabling technologies

Smart Healthcare

v Remote Patient Monitoring.
¥ Robot Assisted Surgeries.
¥ Electronic Health Records.

Cloud Manufacturing

Sustainable Manufacturing
v Reduced Waste, Energy Consumption,
and Greenhouse Gas Emissions.
¥ Improved Resource Efficiency and Low
Cost.

v Increased Learning Outcomes and fewer
Inequalities.
v High-Quality Education and Training.
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v Blockchain Technology for Secure
Records.
v Collaborative Supply Chain.
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¥ Enhanced » " .
e on. Adaption to Changing Market.
v Diverse
Information
Sharing.
Q{ + Data Analysis and
y [\ ] Cloud Computing.
5
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Smart Education Supply Chain Management Disaster Management
V Enhanced Teaching and Learnin; )
Experience, . ® ¥ Real-time Tracking of Goods. ¥ Early Warnings System.

v Remote Sensing Technologics.
v Social Media Analysis.
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[2] Muhammad Hamza Zafar, Even Falkenberg Langas, and Filippo Sanfilippo.
collaborative robotics, digital twins, augmentation, and industry 5.0 for smart manufacturing: A state-of-the-art

review”. In: Robotics and Computer-Integrated Manufacturing 89 (2024), p. 102769.
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Smart Healthcare

Challenges in Compliant Cobots for

Prosthetics and Orthotics:

despite advantages, compliant cobots
are often prohibitively expensive or
difficult to build.

particularly challenging in prosthetics
and orthotics where compliance is
critical for safety and natural
movement.
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Figure: A woman wearing a
prosthetic leg.
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Affordable Customisable Open-Source Elastic
Actuators:
an innovative low-cost sensorised elastic joint
design for prostheses and orthotics.
modular design for easy customisation using
3D printing technology.
implementation of impedance and admittance
control techniques for greater versatility.
pen-Source Hardware and Software:
fully accessible to researchers and practitioners. ~
https://github.com/Microttus/ 2
. 20
Figure: The proposed elastic HapticSommerSchool <
actuator. ’ 5
81 'S

[3] Filippo Sanfilippo et al. “Open-source design of low-cost sensorised elastic actuators for collaborative prosthetics
and orthotics”. In: HardwarexX 19 (2024), e00564.
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Figure: Exploded view of drive system.

Figure: Series elastic actuator (SEA).ngs
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