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Abstract—This document describes The Water Dogs’ team
entry in the RoboBoat competition. This design report analyzes
the Water Dogs’ strategic thinking for the competition season,
and how their design and engineering decisions reflect and
execute their game strategy. The unique circular architecture of
the boat contributes to a highly stable, maneuverable and efficient
system that can complete challenges with calculated control of
various sensors and algorithms. In the past few years our team
has primarily been comprised of high school students. However,
this year we are excited that several engineering students from
University of Central Florida (UCF) have joined our team and as
a result, our team now has a stronger understanding of complex
control theory. This document hopes to convey our excitement
in working with this versatile platform.

Fig. 1: Our boat: Astronautical!

I. INTRODUCTION

All members of the Water Dogs are part of a larger robotics
program centered in Oviedo Florida, mainly the Hagerty
Robotics High School Team partnered with the University
of Central Florida Innovation Lab Team. The high school

team also competes in the FIRST Tech Challenge where they
develop an array of skills that are put to good use in the
RoboBoat competition.

Fig. 2: The Water Dogs at Roboboat 2022

II. COMPETITION GOALS

The primary goals of the Water Dogs is to create a durable
system design that is lightweight and designed with maneu-
verability, stability and high buoyancy in mind. We designed
a platform that can be expanded on and used over a number
of years. As a result, the Water Dogs chose to use proven boat
building techniques. An assortment of materials were used
with the hull being fabricated out of foam (cut with a CNC
foam-cutter) and coated with epoxy and fiberglass protecting
the outside of the hull. Carbon fiber was used to create high
strength areas used for towing and pull testing. The boat is
designed to cope with the extreme heat and rain in Florida by
using active cooling and a highly insulating and waterproof
hull.

In addition, as one of the main goals of the Water Dogs
was maneuverability, a different hull design was explored
than what is typically used. The Water Dogs decided to
go with a rotating-spherical hull design which allows the
boat to maneuver in any direction while keeping any target
goals in view. To achieve this goal, three thrusters are placed
strategically to drive our boat, allowing the boat to move in any
direction. One drawback to our round boat idea is that the hull
is not as streamlined as a traditional design. We understand this
and are working long term to add hydrofoils to the thrusters
to allow the boat to lift up and reduce drag. Because this
is an out-of-the-box idea, it gives us an advantage over the
competition in a number of areas that we hope to capitalize
on.

Aside from our design, we noticed that as time was spent
working on the hardware portion of the boat, testing time was
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sacrificed for software development and experimentation. As a
result, the Water Dogs placed a strong emphasis on simulation
testing to allow our software team to work efficiently. The
decision to use simulation software allows for the hardware
and software teams to work simultaneously and optimizes the
limited number of working hours before competition.

Reliability is also a primary design goal. After competing
in a number of competitions we have seen that a large
impediment to success is the reliability of the design. At UCF
we have a number of students that participate in internships
at large defence contractors. Some of their duties are in the
area of reliable wiring and testing. We have invited these
students to become a part of our team. This has greatly reduced
incidents of electrical noise, power glitches and signal loss in
the boat. Component testing has also been introduced along
with verification and qualification.

In summery, we plan on completing in all tasks (Follow
The Path, Docking, Duck Wash, Speed Challenge, Collection
Octagon, Delivery Octagon and Return To Home) and believe
we have a strong platform to compete.

Fig. 4: Hull coated in Fiberglass

III. DESIGN STRATEGY
A. Fabrication

The Water Dogs’ boat offers creative and innovative solu-
tions to the various design challenges and the objectives set out
in the Competition Strategy section. The team took a unique
approach to fabricating their Vietnamese coracle-inspired [1]
hulls, utilizing the machinery accessible to them. The hulls
were designed using the PTC Onshape CAD software. A
custom-made 4 axis (3+1 rotating) CNC hot wire cutter was
used to shape the large foam blocks used in the hull. With prior
experience with vacuum bagging in the First Tech Challenge
competition, the Water Dogs decided to place fiberglass cloth
infused with epoxy resin over the polyurethane foam to create
a hydrodynamic [2], smooth and lightweight structure.

Fig. 5: CNC Hot Wire Foam Cutter

Fig. 6: Electronics in boat

B. Electronics Platform

The team used efficient design strategies in creating the
electronics enclosure. We wanted to create a large compart-
ment for electronics yet maintain a low profile. The boat also
needed to have a low center of mass to avoid tipping. As a
solution, we decided to put all of our electronics and batteries
low inside the main hull. By creating a light weight cover we
were able to keep our center of gravity low allowing the boat to






