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Abstract—The RoboSub 2021 overall strategy, develop-
ments and improvements on existing systems, and final
results are presented in this report. The strategy relied
on the improvement of the vehicle design, in aspects
such as stability, manufacturability and modularity, as
were major flaws in the previous iteration. Also, the
development of a perception system took a major role
to further validate through simulations the Gate and
Buoys challenges solutions proposed last year, as well
as the development of a state estimation system in the
case of a physical competition. A simulation environment
was created for the former purpose, as the COVID-19
pandemic inhibited physical development. Furthermore,
the electronics system achieved last year was deemed not
robust enough, so a complete redesign is proposed. Finally,
RTOS tasks running on an STM32 MCU were developed
to manage sensor data. Simulation results showed the
proposed systems capabilities, but further work is required
to achieve complete robustness.

Index Terms—RoboSub, Unmanned Underwater Vehi-
cle, robotics, autonomy, GNC system, computer vision,
perception, artificial intelligence.

I. COMPETITION STRATEGY

More than a year has passed since COVID-19
pandemic started. The situation led to the estab-
lishment of health regulations by the government,
which in turn inhibited team efforts into physical
development. Graduation of senior team members
and leaders led to changes in team management
during the second half of 2020. The transition was
difficult as the new leaders were still inexperienced,
which in turn led to difficulties in the establishment
of specific goals for the year. Thus, the team was not

able to take full advantage of the available time, but
served as a learning process for most team members.
A major concern at the beginning of this year was
the competition format as there was no certainty
if a physical competition would take place. Also,
Campus facilities had restricted access, so no entry
to laboratories was guaranteed. These conditions led
the team to consider physical and online scenarios
when planning the strategy. During the second half
of 2020 and first quarter of 2021, improvements on
the design of the UUV were deemed as priorities
in the case to prepare for a physical competition,
as flaws in the stability of the vehicle, in the
manufacturability, and in modularity were detected.
With the update on the competition format, efforts
shifted to the validation of the solutions proposed
for the last competition through simulations. At
the same time, work on the development of an
state estimation system began, but for a number
of reasons could not be completed. This did not
propose a problem, as the system is not required
for simulations. Improvements in the electronics
and embedded systems are also addressed, although
they remain in a theoretical proposal, as physical
validation is still required.

A. Course Approach

This year, team efforts moved towards the devel-
opment of new systems, the validation of the Gate
and Buoys challenge solutions and improvements on














