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In the last couple of decades, autonomous robots have 
seen a significant increase in its use in the most diverse 
fields of application, but several problems remain open. 
This has stimulated the academic community to invest in 
areas related with robotics and its support technologies, 
and competitions have been organized around the world 
as a means of advancing the state of the art on these top-
ics. Given this scientific environment, journals and confer-
ences broadly disseminate the developed knowledge.

Organized since 2001, in parallel with the Portuguese 
Robotics Open, the IEEE International Conference on 
Autonomous Robot Systems and Competitions (ICARSC) 
gathers participants from academia and industry work-
ing in the field of autonomous robot systems and related 
areas. It aims at exploring and discussing the latest trends 
in research and technology in the fields of robotics and 
related areas.

The authors of the best papers presented at 
ICARSC’2020 were invited to submit extended and 
improved versions of their manuscripts to this Topical Col-
lection (TC) of the SN Applied Sciences.

The eight papers included in this TC cover distinct 
application topics, ranging from the proposal of a mod-
ular framework to generate robust biped locomotion, 
considering obstacles to plan all the walking reference 
trajectories, to the computational complexity analysis of 
two recently proposed heuristics (based on the Potential 
Grasp Robustness (PGR) metric) for underactuated hands 
grasp pose selection, to the generation of a more realis-
tic dataset for learning setplays from demonstration for 

the BahiaRT robotic soccer team, including the definition 
of better pass and defensive strategies. Other areas are 
also addressed, such as methods for real-time door state 
classification able to differentiate between open, closed, 
and semi-open doors, that improve robot navigation in 
indoor spaces, working in low-powered computers, for 
producing multi-domain maps for the inspection of off-
shore wind farms, using an Autonomous Surface Vehicle 
(ASV) and fusing the information from navigational sen-
sors to create a more complete and more reliable map that 
maximizes the observability of all the offshore structures 
from the wind turbines to the cable arrays, designing a 
multi-agent system to promote regular physical activity 
habits among the elderly, which not only persuades the 
users to perform exercise routines, but also guides and 
accompanies them during exercises to provide effective 
training and engagement to the user, and also introduc-
ing a realistic micromouse simulator, having hardware-
in-the-loop capabilities, which aims to be simple to use, 
customizable, and designed to be as similar as possible 
to the real robot configuration. Finally, the development 
of an autonomous wheelchair for patient’s transportation 
on healthcare institutions is described, which can receive 
transportation requests directly from the hospital informa-
tion management system, pick up patients at their beds, 
navigate autonomously through different floors, avoid 
obstacles, communicate with elevators, and drop patients 
off at the designated operating room.

Summing up, this TC presents peer reviewed contribu-
tions on the state of the art, from theory, to prototyping, 
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to final product development, that were presented at the 
ICARSC’2020 – The 20th IEEE International Conference on 
Autonomous Robot Systems and Competitions.

The guest editors would like to thank all paper review-
ers for their efforts in reviewing the author’s submissions, 
and all authors of the invited papers for their positive 
response to the forward comments and suggestions. Also, 
special thanks are due to Thomas von Larcher for his sup-
port to this TC, which it is hoped will constitute a valuable 
addition to scientific and developmental knowledge in 
autonomous robot systems and competitions.
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