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Abstract— The Texas A&M University Women in
Engineering AUV project team has designed and manufactured
a more compact and lightweight Autonomous Underwater
Vehicle, named Minnow, to compete at the 2019 RoboSub
competition. This vehicle builds upon past years’ experience and
rigorous training of underclassmen in various software and
hands-on engineering skills. The team aims to explore the field of
underwater autonomy while gaining valuable engineering and
leadership skills not taught in a classroom setting.
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L INTRODUCTION

Research into Autonomous Underwater Vehicles (AUVs) has
grown in recent decades due to a myriad of applications in
deep sea exploration, environmental monitoring, and search
and rescue. The Women in Engineering program at Texas
A&M University founded the AUV project team to allow
inexperienced underclassmen to gain real-world skills in
mechanics, electronics, and programming.

In the time since its inception, the team has doubled in size
and refined its AUV design efforts. In its fourth year, the team
aims to complete the competition tasks of entering the gate,
touching buoys, launching torpedoes, and dropping markers in
a designated spot. To increase effectiveness, the team also
focused on training new members in SolidWorks, milling,
Eagle, soldering, Python, and Git.

The team consists of four subteams: mechanical, electrical,
mechatronics, and programming. The mechanical team
focuses on fabricating a watertight enclosure for electronics
attached to a frame allowing for thruster placement. The
electrical team focuses on power distribution, sensor
integration, and circuit design for efficient data transfer. The
programming team focuses on implementing various computer
vision algorithms, control algorithms, and predictive
algorithms to move the vehicle in desired trajectories. The
new mechatronics team develops our AUV’s torpedo launcher

and marker dropper mechanisms while

hydrophone integration.
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IL. DESIGN STRATEGY

A. Takeaways from Previous AUV

The AUV’s mechanical structure has been refined to eliminate
unnecessary bulkiness. The 2018 AUV, Nessie, proved stable
yet difficult to transport and excessively buoyant. Previously
exposed wires outside of the hull enclosure, causing thrusters
to malfunction, will be resolved by improved wire
management and waterproofing of all electrical connections.
The decision to optimize the design is a result of the success
of last year’s AUV.

B. Current Strategy

The mechanical subteam sought to construct a smaller, more
transportable AUV with easier access to electronics systems.
The electrical system has been simplified to achieve reliability
over complexity. The programming team aimed to implement
efficient PID control along with reliant computer vision
algorithms to detect objects and effectively travel to desired
locations. The mechatronics team emerged to develop
mechanisms to complete additional competition tasks.

The team aims to independently design, manufacture, and
assemble all structural AUV components in the Fischer
Engineering Design Center at Texas A&M University,
ensuring the acquisition of milling and lathing skills.

C. Design Phase

During the design phase of the fall semester, the team held
three design reviews to discuss and propose design changes
while receiving feedback from industry professionals and
university professors. The team reviewed strengths and
weaknesses of past vehicles belonging to the team and other
teams. Feedback helped the team to improve upon and work
toward the final design. Upon the conclusion of the design
phase, the team had developed a detailed Solidworks design
along with a list of materials required for prototyping.



D. Manufacturing Phase

The team began the manufacturing phase of the spring
semester by undergoing fabrication training. After becoming
familiar with the machines, the team produced the frame
panels on a water jet cutter. The team also used a CNC mill,
manual lathe, and manual mill to create the midcap, endcaps,
and hull rings.

1II. VEHICLE DESIGN
A. Mechanical

The mechanical team teaches members to use Solidworks,
from the design phase and into the implementation and testing
phase. When designing, the mechanical team prioritizes the
structural integrity, protection of electronics, and ease of
manufacturing. The various mechanical design components
are detailed below:

Figure 1: Full AUV Assembly

External Frame

The frame is made to be robust yet simple and therefore easy
to carry and assemble. The team also increased hole sizes on
the frame for functionality and standardization of mounting.
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Figure 2: External Frame Assembled

The frame consists of four panels of 4” thick sheets of 6061
aluminum machined using a water jet cutter. Two side panels
provide mounting space for thrusters and along with a circular
cut-out to allow for changing of thrusters without removing
the entire mount. Additional large holes allow for easy access
to the battery boxes within the frame structure. The top panel
was created for secure attachment of the hull onto the frame,
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placement of handles for transportation, and mounting of

forward-facing cameras. The bottom panel has tessellating

oblong holes to standardize attachment points for the battery

boxes and mechanisms. The frame is assembled with

L-brackets ordered from McMaster-Carr and %" bolts for
further standardization and ease of replacement.

Main Hull

One of the main objectives for the hull is secure attachment to
the frame allowed by the implementation of the midcap. Made
from a solid 6061 aluminum 8.5” diameter round, the midcap
attaches directly onto the base panel and aids vehicle
symmetry and balance. Latches ordered from McMaster-Carr
resolved the previous issue of a laborious process to access
electronics.

Figure 3: Hull

A double-bore seal on both sides of the midcap ensures a
watertight seal. O-rings were carefully selected using the
Static O-Ring Section from the “Parker O-Ring Handbook.”
Therefore the AUV uses a total of four O-rings. Three latches
on each side of the midcap are used to close the hull. A safety
catch on the latches ensure that the hull does not become
unlatched.

Internal Frame

The goal for the internal frame is to enable heat distribution.
The Intel NUC produces more heat than any other electrical
component and is therefore located directly inside of the
midcap to allow for heat transfer through the aluminum and to
the water. For the internal frame to be structurally sound, a
3D-printed base was created to hold 4 aluminum L-beams
with %" holes spaced 17 apart. This 3D print will be secured
by the plugs made for the Subconn connectors. The acrylic
panels on the internal rack also have % inch holes in a 0.5” x
0.5” matrix throughout the panel except for four larger % inch
holes towards the center that allows mounting onto the
L-beams. Towards the endcaps the panels are rounded in order






