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ABSTRACT - Pico is the Mechatronics
AUV designed and built for the 2021
RoboSub competition. The team’s goal
was to create a low-cost, small-scale AUV
given the constraints placed by
COVID-19, including working remotely
and limited access to school resources.
Pico’s design is robust while providing
flexibility for additional modifications.
The built AUV meets the design goals and
aligns to the team’s competition strategy.
This strategy has a narrow focus on
selected competition tasks to score points
with high confidence. The result was a
low-cost AUV with a modular mechanical
hull design that houses a simplified,
reliable electrical system. The software
system was improved upon its
architecture to be adaptable to changes in
the mission code as well as easy to use for
testing different parameters for the AUV.
Simulation and testing indicate a good
level of confidence in the success of Pico’s
mechanical, electrical, and software
systems for the competition.

Fig. 1:  2021 RoboSub vehicle “Pico”.

I. COMPETITION STRATEGY

Mechatronics’ competition strategy for
2021 is to design an AUV that could be
easily modified for various tasks. As a

baseline, the main focus was to complete a
few tasks with high confidence, with stretch
goals down the line.

This year, our team prioritized the goal
of reliably going through the competition
gate, completing the Make the Grade (buoy)
task, and rising in the octagon for the Cash
or Smash task.

Mechatronics decided to use the side of
Bootlegger for the gate task. For the Make
the Grade task, we expect that our vehicle
would be able to bump either buoy, as we
focused on the vehicle being able to hit
either for the highest chance of success
during the competition.

Pico was designed as a baseline AUV
with the intention of future modifications
such that multiple AUVs are deployed in the
RoboSub competition, each being
specialized to tackle a specific set of mission
tasks. Future additions could include an
AUV specialized for torpedo and dropper
tasks.

II. VEHICLE DESIGN

The overall design of Pico focused on
minimizing the size and cost of our vehicle
while maintaining a baseline level of
components needed to compete in future
RoboSub competitions. These goals ensured
that the resulting vehicle would be able to be
constructed by team members remotely. The
use of Commercial Off-the-Shelf (COTS)
and 3D printed components aligned with
these goals by facilitating a quick assembly
of the AUV by an individual team member
in a remote work environment as imposed
by COVID-19. This also allows for quick
repairs if needed as COTS components are
easy to access with the minimal need of
tools. The design also leaves room for future


