robotic challenges. To attempt autono-
mous manipulation, teams would need
specifically designed platforms endowed

with hovering

capabilities and
able to operate
robotic arms. So
far, only general-

International teams,

from both academia

and industry, purpose autono-
compete in three mous underwater
vehicles have
leagues touchingon  been used in the
different aspects competitions. In
P addition, the

of robotics.

task necessarily
e becomes more

complex in real-
istic environmental conditions, e.g., hav-
ing a very limited visibility.

A Thought on the Final Results
The results highlight the fact that teams
having participated in the competition
several times before achieved major
improvements and the best scores. This
demonstrates that participating in the
competitions multiple times is, in gen-
eral, the way for teams to increase their
technical and, above all, management
skills. In this year’s local tournament, no
team completed all the proposed tasks,
but three achieved good results with
the most important task (e.g., the
inspection of the piping-assembly struc-
ture). One of the teams was also severe-
ly hindered by damage to its Doppler
velocity log sensor. The top-scoring
teams showed good robustness in mis-
sion planning and in the execution of
the preplanned area survey, with per-
ception algorithms working in an
appreciable way.

Outlook for Possible Future
Underwater Manipulation
Challenges

Future challenges involving underwater
manipulation will be interesting to
design to further attract attention on the
topic. However, given the demanding
subject, any competition should be of the
“grand challenge” type, with large mone-
tary prizes and funding opportunities
used to attract teams solving a specific
scientific/technological challenge.

An important consideration such a
competition might address is develop-
ing adaptive mission planning in
reaction to real-time sensing. In fact,
autonomy and multirobot operations
are key points for the future of under-
water robotics, and the rate of develop-
ment of such robotic systems depends
largely on the proper design of challeng-
es that will bring together industry and
academia to compete in solving highly
challenging technological tasks.

ERL Emergency Robots

League 2019

The February 2019 local tournament
will be hosted by the CATEC in Seville
and will involve aerial robots. The main
goal will be to push robotic develop-
ments for autonomous capabilities that
can help rescue teams work safely and
more efficiently. As in earlier competi-
tions, these capabilities will include sur-
veying the disaster area quickly and
providing map representations or find-
ing missing persons to autonomously
deliver first-aid kits.

Expected Main Challenges

Besides organizational challenges, one of
the greatest envisioned technological
challenges for teams is dealing with the
lack of a communication infrastructure
and often even access to Global Position-
ing System signals. This is a major prob-
lem in most current state-of-the-art
robotic solutions; therefore, the 2019
local tournaments will foster advanced
developments of autonomous capabili-
ties and seamless outdoor/indoor navi-
gation for air and land robots. These are,
in fact, important milestones to achieve
for emergency robotic systems, as emer-
gencies can take place in any scenario,
making robot autonomy key for the
proper operation of robotic technologies.

Technological Gaps in Aerial

Floating-Base Manipulation

Even though competitions involving
aerial robots are becoming more popu-
lar, the state of the current platforms
with respect to autonomous operation
lags behind as part of the novel research
field of aerial manipulation. The control
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problem largely depends on the manip-
ulator and its configuration within
the aerial platform, which increases
development costs because there are
many different ways of performing
aerial manipulation. Standardizing
the technological components that
constitute the basis of aerial manipu-
lation could lead to an evolution in
the commercial market, with more
people being able to access the tech-
nology, thus making it suitable for a
robotic competition. Because of these
gaps, the design of robotic competi-
tions focused on aerial manipulation
are still premature with respect to the
current state of technology.

Expectations for the 2019
Local Tournaments
Although it is hard to foresee the results
of the competition, looking to the past,
it is possible to forecast the type of par-
ticipant teams. The competition is open
to international participation of any
nature. That said, as has happened in
previous competitions, most partici-
pants are academic, coming from uni-
versities or technological centers.
Robotic competitions meet educa-
tional needs and can serve as an excel-
lent platform for developing the skills of
future engineers and scientists, contrib-
uting to student awareness and under-
standing of applied research and
development in robotics. We expect to
see interesting customized solutions,
especially regarding aerial robots,
because recent developments in this
field can help teams focus more on the
application, rather than on the opera-

tional aspects of the platforms.
&

Correction
The “Competitions” column in the June
2018 issue of IEEE Robotics and Auto-
mation Magazine (vol. 25, no. 2) omit-
ted two of the authors. They are Si Jung
Kim and Hyunchul Shim.
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