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Background & Ratlon

Living in Hawaii, the ocean 1s an essential
part of our lives—it surrounds us, sustains
us, and defines our environment. It shapes
our culture, drives our economy, and provides
‘the resources we depend on. However, Py
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insight into ocean health and pollution levels. Our testing site at @ ot - forward/backward thrust and steering, and one vertical

thruster for precise depth control. This configuration
enables omnidirectional movement, including surge, heave,
and yaw. The thrusters are strategically positioned to
maximize torque and responsiveness while maintaining
precise movement. Each thruster features a ducted propeller
design for enhanced thrust and protection. This system
delivers exceptional maneuverability, allowing for
station-keeping in currents and precise navigation in
confined spaces.

Sand Island, a historically and ecologically significant area in
Honolulu Harbor, offers a unique setting for this research. Once
known as Quarantine Island and later repurposed as a WWII
internment camp, Sand Island now serves as an industrial port and
1s home to invasive fish species like ta‘ape and roi, likely
introduced via ballast water. Examining these fish helps us assess

Future Improvements

In addition to incorporating systems for removing microplastics

and debris from the ocean, we envision several meaningful

enhancements for our ROV project. These include developing

Buovancy

pollution’s effects on marine ecosystems, particularly in urban

waters. To achieve optimal neutral buoyancy, pool noodles

are strategically planned in the ROV's design. These

advanced filtration systems to capture microplastics of various
sizes, implementing real-time data transmission for quicker

Through this work, we contribute to a larger effort to protect b“gyant elerfergs o t]il,el,fveiggt OTENCUIZIES & / monitoring, and using Al to improve navigation and object
s , , , , and any payload, ensuring stability an Figure 7: ROV AN . . . .
Hawaii’s fragile marine environment. The ocean sustains us—now, maneuverability during operations. The CAD Credit: 9 1dentification. We plan to integrate solar power to extend

brainstorming and design process regarding
buoyancy are critical for the ROV's effectiveness in
underwater environments. By achieving neutral
buoyancy, the ROV can maintain its stability,
maneuverability, and operational efficiency, making
it a reliable tool for a wide range of underwater
applications, such as collecting marine samples and
conducting monitoring tasks.

we must do our part to sustain it.

Approach

To implement our project, we will first finalize the design and
construction of the ROV using durable lightweight PVC frame
equipped with three thrusters for precise maneuverability.
Incorporate bio-inspired shrimp mimic baits to attract the invasive
ta’ape and install a modular filtration system for collecting
microplastics. Testing at Sand Island 1s where we’ll deploy the
ROV to evaluate its performance in capturing fish and gathering
data on microplastic concentrations in water and sediment.

Community engagement is crucial; we will organize workshops
to raise awareness about invasive species and sustainable fishing
practices such as reduce, reuse, recycle. While we also collaborate
with local fishermen and environmental organizations such as the
U.S. Environmental Protection Agency.

After analyzing microplastic data, we will refine the ROV’s
capabilities and develop advanced filtration systems targeting
specific microplastics: microbeads, synthetic fibers, plastic
fragments, thin films, and nurdles. The system uses a multi-stage
process, starting with a coarse filter for larger particles, followed
by intermediate and fine filters for medium and tiny particles.
This high-efficiency system can filter out microplastics as small
as 1 micron, ensuring effective removal and contributing to
cleaner marine environments.

Researchers at the University of Hawaii study coral reef health,
focused on water quality, as well as the impact of marine debris,
particularly microplastics, on marine life. Addressing microplastic

Figure 3: Pool Noodle
(Credit: R. Tsuha on
Onshape)

Attachment

We designed all attachments using Onshape and
nitially printed with 15% nfill, which made them
positively buoyant and affected the ROV’s trim.
To maintain stability, we adjusted the infill so each
attachment 1s neutrally buoyant, preventing
changes to overall buoyancy when swapping parts.
Key modifications include wrapping electrical tape
around motors and CPVC pipe fittings for water
resistance and tighter connections. Placing the left
and right thrusters inside the frame reduces the
ROV’s width, improving maneuverability through
obstacles. The final Extended “DuoHook™ features
a longer, split hook design to meet class rules
requiring PVC/CPVC/PEX frames without 3D
printed parts. This attachment is tailored for
SUCCESS 1N our new mission.

Figure 4: Attachment
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To create an effective fishing ROV, we
designed our own custom own 3D CAD
lure. Our lure mimics the key features of a
shrimp with a three section body, rows of
legs, and the elongated curved shape you
often see in a shrimp. To catch the fish we
will attach a hook onto the bait which will
hook the fish leading to us taking the
invasive species out of the water while
being able to test the fish for
microplastics. The invasive species we
decided to target was the Ta’ape which is
a common invasive fish located in O’ahu.

Fig 6: Ta’ape Fish

Figure 5: Bait

R. Tsuha on Onshape

Frame

open-water exploration.

Bait Box

The Bait Box, integrated into the ROV, functions
as a targeted attraction system designed to lure
invasive fish species for study and sampling. Its
perforated design allows the controlled release of
fresh shrimp scent, drawing fish toward designated
capture zones. The bait mechanism can be adjusted
to dispense different attractants based on different
water conditions and fish behaviors, optimizing
effectiveness. By facilitating species collection
while minimizing environmental disruption, this
system enhances marine research efforts and
supports sustainable monitoring practices in
Hawaii’s waters.

Figure 8: Bait Box

Figure 10: Motor
(Credit: R. Tsuha on
Onshape)

Our ROV's structural framework utilizes PVC
piping, selected for its optimal combination of
lightweight durability, corrosion resistance, and
cost-effectiveness in marine applications. While the
hollow pipes naturally provide negative buoyancy,
our integrated flotation system ensures proper
submersion control. The rectangular geometry -
complemented by strategic buoyancy adjustments -
delivers exceptional stability and precision for
operational tasks. This modular architecture
facilitates easy maintenance and system upgrades,
resulting in a robust, economical ROV platform
capable of reliable performance across varying
underwater environments, from confined spaces to

Figure 9: Frame (Credit:
R. Tsuha on Onshape)
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operational time, design modular attachments for specialized tasks
(extracting marine life), and develop student-led community
programs to inspire locals in ROV missions. We plan to receive
feedback from mentors to get answers to critical questions and be
adaptable to our tasks. By establishing collaborative research
partnerships with universities and environmental organizations, we
aim to improve our research capabilities and share our findings,
helping contribute to a healthier ocean ecosystem. We also plan to
assess microplastics in Hawaii’s marine environments to
understand their prevalence and impacts on local ecosystems by
measuring the amount of microplastics in the fish.

Community Engagement

Supernova & Co. 1s dedicated to addressing the 1ssue of
microplastics in our oceans and their impact on marine life and
human health. By engaging the community, we aim to raise
awareness about the importance of monitoring microplastic levels
in fish to ensure seafood safety and ecological conservation.

Through workshops, educational partnerships with local
communities, and community clean-up events, we encourage
active participation in reducing plastic pollution. We 1nvite
fishermen, students, educators, and community members to

collaborate with us 1in adopting sustainable practices, such as

reducing, reusing, and recycling. By working together, we can

effectively combat microplastic pollution in our oceans and
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