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Living in Hawail, the ocean 1s an essential W e = ; ‘ma 1ng‘rt°1deal-for 1ﬂspect10ns testing, and 1ct.0"1’ast1c-$mowl stz
part of our lives—it surrounds us, sustains | - , . _ 'a V1tal tool for marine conservation. I‘ v
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- ; q . - — . e ol < ol  The tether is essential for the ROV’s of eration,
‘the resources we depend on. However, | | ater imagifig, capturing etal O r‘n«%’mh | e ¥ | . ¢
. | £ > 1cro'glasl\c in fish gills
becommg an increasingly urgent issue. > a in dim conditions. Motion caaapensatlon arrd 1mage stabilization ; -
- A materlals‘]ﬂse nylon‘enguﬁ iability unde h pressure - -

us, and defines our environment. It shapes e 5 R ~ 1C1d < - _——
—~ ~providing power anc'l‘@ntrol signals to the motors Or'ln [1C IeVE - 51 A
pollutlon:—espe;clal}y IIllCI‘OplaStICS—IS Figure 1: Sand Island, Honolulu, HI - extended field of w while low-light enk ement .ﬁalres clarl‘fy \ _ _ \
connected to the motors. It is ma from abrasion-resistant J ' e
- v - P
Th % Fichi diiclea o o - reduce distortion in turbulent » waters, mal,ntalmng steady visuals. -
CSC LNy plastic particics vrea own 1nto and harsh un ew«at& COMMOUI 1t, the ROV Another appllcatlon 1S aSSIStlng ln ecol(ﬁlcal C.Onservatlon Marlne

our culture, drives our economy, and provides B S==mEmEmm= = | The ROV's camera system is @ f@@ | ' g NN ) - o rglialt
‘and env1roﬁnlef-1'@].nﬂfmtormg’ wide-angle lens provides an L -
movement. Its durable design, helps pr S . 4 - e - 'ﬂusU:a?w
Photo Credit: To-Hawaii.com
Depth-rated housing protects internal components, enablmg "

. . ‘ . - ' : ould lose ctMrﬁl ﬁk the tether a critical
microscopic fragments that persist for years, accumulating in opg:rat;onda; Varloustdepthls Real-time data transmission allows direct '_A:Zmponent o succes? - b ecol'oglsts can study the impact OfIIllCI’Opl&Sth ingestion in marlne
. = o X A Vv1aco 1¢Cd 10r remotc ana YSIS - -— - ® - o »p &
marine ecosystems and potentially harming wildlife. - R e - | food webs. This can help them eva_m].ggg_germ effects on fi :,_;‘ -
- ] . . - -
| | i : L g A . PI. 0 Sl 01”'1 S St em survwal ‘health, and reproduction. Fishermen also benefit 2
Understanding the extent of this contamlnat%on 1S crqmal, SO W€ ¢ e o, T - . - microplastic research by identifying hlgh risk fishing areas.and
use an ROV to catch fish and test them for microplastics. By . Figure 2: Camera . - " Qlf RO\t’ S propglsw_n iycsltﬁm _utlhtzeist;lhrei brufshless improving sustainable catching practices.
tudying these pollutants in marine life, we gain insight into " (Credit: R. Tsuhaon LT e e S
S Y ’ \\ \ 8 Onsipd) forward/backward thrust and steering, and one vertical

ocean health and pollution levels. Our testing site at 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

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 Futu I'C I mp roOveIae nt S

precise movement. Each thruster features a ducted propeller In addition to incorporating systems for removing microplastics
design for enhanced thrust and protection. This system

delivers exceptional maneuverability, allowing for
e Eloi ey (eI Gy TS e AT enhancements for our ROV project. These include developing

and debris from the ocean, we envision several meaningful

ballast water. Examining these fish helps us assess pollution’s B y n % CORNTI GSEaEc : : : :
; 5 EIbS L P Uoyane . advanced filtration systems to capture microplastics of various
effects on marine ecosystems, particularly in urban waters. To achieve optimal neutral buoyancy, pool noodles . . : : il :
are strategically planned in the ROV's design. These ,, sizes, implementing real-time data transmission for quicker
_ : . buoyant elements counteract the weight of the frame FN ; . . . .
Through this work, we contribute to a larger effort to protect A L e e Figure 7: ROV &l\ Tnom.tormg.;, and using Al t.o improve navigation and object
Hawaii’s fragile marine environment. The ocean sustains maneuverability during operations. The CAD Credit: D 1dentification. We plan to integrate solar power to extend
SV brainstorming and design process regarding R. Tsuha on Onshape FiBusse] 0: Motor - : : . 1:
us—now, we must do our part to maintain 1it. buoyancy are critical for the ROV's effectiveness in (C%edit A operational time, design modular attachments for specialized tasks
underwater environments. By achieving neutral Onshape) (extracting marine life), and develop student-led community
buoyancy, the ROV can maintain its stability, o : . : o .
maneuverability, and operational efficiency, making - Fra[ NNC programs to inspire locals in ROV missions. We plan to receive

it a reliable tool for a wide range of underwater

App r() aCh applications, such as collecting marine samples and

conducting monitoring tasks.

Our ROV's structural framework utilizes PVC feedback from mentors to get answers to critical questions and be
piping, selected for its optimal combination of
lightweight durability, corrosion resistance, and
cost-effectiveness in marine applications. While the partnerships with universities and environmental organizations, we
hollow pipes naturally provide negative buoyancy,
our integrated flotation system ensures proper
submersion control. The rectangular geometry -

adaptable to our tasks. By establishing collaborative research
To implement our project, we will first finalize the design and
construction of the ROV using durable lightweight PVC frame

. , , i aim to improve our research capabilities and share our findings,
equipped with three thrusters for precise maneuverability.

helping contribute to a healthier ocean ecosystem. We also plan to

Incorporate bio-inspired shrimp mimic baits to attract the invasive Figure 3: Pool Noodle sy complemented by strategic buoyancy adjustments - . e e . .
, . . . (Credit: R. Tsuha on TS delivers exceptional stability and precision for asSSesS mlcroplastlcs 1n Hawail’s marine environments to
ta’ape and install a modular filtration system for collecting Onshape) ) operational tasks, This modular architecture . ,
microplastics. Testing at Sand Island 1s where we’ll deploy the facilitates easy maintenance and system upgrades, understand their prevalence and impacts on local ecosystems by
ROV to evaluate its performance in capturing fish and gathering resulting in a robust, economical ROV platiorm measuring the amount of microplastics in the fish.
) . . ) . tt ac ment capable of reliable performance across varying
data on microplastic concentrations in water and sediment. Lure underwater environments, from confined spaces to
. . . “11 . ' 1l attachments using Onshape and '
Community engagement is crucial; we will organize workshops Speiassisneral . S P open-water exploration. C :
. y €ngag . . > ‘ g . . P initially printed with 15% infill, which made them To create an effective fishing ROV, we Ommunlty En g a g ement
to raise awareness about invasive species and sustainable fishing positively buoyant and affected the ROVs trim. et OUr G eUsie e A0 CAD
. 1] To maintain stability, we adjusted the infill so each lure. Our lure mimics the kev features of a . . . .
practices such as reduce, reuse, recycle. While we also collaborate CEnall g » >. Our e key Supernova & Co. is dedicated to addressing the issue of
with local fishermen and environmental organizations such as the PR R iR shrimp with a three section body, rows of
. . 5 changes to overall buoyancy when swapping parts. legs, and the elongated curved shape you X microplastics in our oceans and their impact on marine life and
U.S. Environmental Protection Agency. Key modifications include wrapping electrical tape often see in a shrimp. To catch the fish we alt 0OX h health B o th . ; ;
Alrees alyzi ng . Opl astic data, we will refine the ROV’s arqund motors gnd CPVC pipe fittings for water il aeEn o hook.onto the bal.t bl ol The Bait Box, mtograted into the ROV, functions uman health. by engaging the community, we aim to raise
e - : resistance and tighter connections. Placing the left ook g i lendling i us kg ine as a targeted attraction system designed to lure oure O- . | awareness about the importance of monitoring microplastic levels
capabilities and develop advanced filtration systems targeting and right thrusters inside the frame reduces the T U S 0 ESE g y em des o lure Figure 9: Frame (Credit:
. . . . . . R . . . ere . 1nvasive 11Sn SpecCics 101 Stu anda sampling. Its . . .
specific microplastics: microbeads, synthetic fibers, plastic ROV’s width, improving maneuverability through being able to test the fish for berforated desfgn Tlows the zomroue dﬂelega o of RESuliaoniOnshane) in fish to ensure seafood safety and ecological conservation.
. . obstacles. The final Extended “DuoHook” features microplastics. The invasive species we : : . . . . .
fragments, thin films, and nurdles. The system uses a multi-stage a longer, split hook design to meet class rules docided to target was the To’ape which is fresth shrimp sc;Et, Iglrgtwmg }fish toward giestignaieill Through workshops, educational partnerships with local
. . . . . . . . capturc zoncs. € ball mecnanism can b6c adjusie - .
process, starting with a coarse filter for larger particles, followed requiring PVC/CPVC/PEX frames without 3D 2 earnen asTve e lossied s to dispense different aftractants based on different communities, and community clean-up events, we encourage

printed parts. This attachment is tailored for
SUCCEsS 1n our new mission.

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 Hawai study coral reef health,

water conditions and fish behaviors, optimizing
effectiveness. By facilitating species collection
while minimizing environmental disruption, this ﬁSiJGI’IIlGIl, students, educators, and Community members to
system enhances marine research efforts and
supports sustainable monitoring practices in
Hawaii’s waters.

active participation in reducing plastic pollution. We 1nvite

collaborate with us 1in adopting sustainable practices, such as

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

focused on water quality, as well as the impact of marine debris, y R, \i effectively combat microplastic pollution in our oceans and
] . . . . . . . : : - R 1g 6: Ta’ape Fis , , , i

particularly microplastics, on marine life. Addressing microplastic — fé%‘;;;f‘??:ﬁﬁ;fﬁt (Fégrzg‘;_skl?’?stuha . (C%e oo Figure 8: Bait Box \i promote healthier marine ecosystems.

pollution helps ensure the long-term health of these environments. l & Onshape) Onshape) manoa.hawaii.edu) E)Crf:f;;el){ e \i




A“

1n1
solutlons mmlmlzlng Q

*r.....- micry Project

d attachments fo

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,
pollution—especially microplastics—is
becoming an increasingly urgent 1ssue.
These tiny plastic particles break down into
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Background & Ratlon

Figure 1: Sand Island, Honolulu, HI

~ Photo Credit: To-Hawaii.com

microscopic fragments that persist for years, accumulating in
marine ecosystems and potentially harming wildlife.\

Understanding the extent of this contamination 1s crucial, so we
use an ROV to catch fish and test them for microplastics. By
studying these pollutants in marine life, we gain insight into

ocean health and pollution levels. Our testing

site at 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 pollution’s
effects on marine ecosystems, particularly in urban waters.

Through this work, we contribute to a larger effort to protect

Hawaii’s fragile marine environment. The ocean sustains

us—now, we must do our part to maintain 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 1n capturing fish and gathering
data on microplastic concentrations in water and sediment.

Community engagement is crucial; we will
to raise awareness about invasive species and

organize workshops
sustainable fishing

practices such as reduce, reuse, recycle. Whil

e 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
pollution helps ensure the long-term health of these environments.
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o achieve op .ww. y, | n00d 155..' - g R < 4 - The tether is essential for the ROV’s operation,
* are stra‘teg.lczlly‘lﬁnned'ﬁ? he ROV's design. These ' -~ ~~ providing power and control signals to the motor:

: buoyantve‘lemwweract wei ‘iheffra&’ o L -~ movement. Its dumble- design, helps pr > wires
and any payload, en.gurln-g‘stal)'lt_y and - - -/ connected to the motors. It is ma - from q;aSIO resistan
maneuverability during operations. The 5 “materials ‘lﬂse IIYIOH"CI]SUQ iability unde 1 pressure

1 brainstorming and design process regarding - and harsh un ewat& co VFIHOut it, the ROV

buoyancy are critical for the ROV's effectiveness in WOlﬂd se functionality, }km'g the tether a critical

underwater environments. By achleymg 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 marl\e-s%mples and -
conducting momtormg tasks. .
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Propulsion S stem

Our ROV's peru‘lsion system utilizes three brushless
thrusters—two rear-mounted horizontal thrusters for
forward/backward thrust and steefing,. 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

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

Onshape) design for enhanced thrust and protection. This system
delivers exceptional maneuverability, allowing for
‘ a[ I l e{’ a station-keeping in currents and precise navigation in

confined spaces.
The ROV's camera system 1s designed for high-resolution

underwater imaging, capturing detailed footage for marine research
and environmental monitoring. A wide-angle lens provides an
extended field of view, while low-light enhancement ensures clarity
in dim conditions. Motion compensation and image stabilization
reduce distortion in turbulent waters, maintaining steady visuals.
Depth-rated housing protects internal components, enabling
operation at various depths. Real-time data transmission allows direct
video feed for remote analysis.
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Figure 10: Motor
(Credit: R. Tsuha on
Onshape)

Figure 7: ROV
CAD Credit:
R. Tsuha on Onshape

Frame

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

3

. Figure 2: Camera
Q\\ (Credit: R. Tsuha on
‘ Onshape)

Attachment

. . Lure underwater environments, from confined spaces to
We designed all attachments using Onshape and open-water exploration.

mitially printed with 15% infill, which made them To create an effective fishing ROV, we
positively buoyant and affected the ROV’s trim. designed our own custom own 3D CAD
To maintain stability, we adjusted the infill so each lure. Our lure mimics the key features of a
attachment 1s neutrally buoyant, preventing shrimp with a three section body, rows of
changes to overall buoyancy when swapping parts. legs, and the elongated curved shape you *
Key modifications include wrapping electrical tape often see in a shrimp. To catch the fish we B alt B OX
around motors and CPVC pipe fittings for water will attach a hook onto the bait which will The Bait Box. inteorated into the ROV. functions
resistance and tighter connections. Placing the left hook the fish leading to us taking the 25 2 tareeted attr’actioi <vstemn desioned t; lure . .
and right thrusters inside the frame reduces the invasive species out of the water while , g Goh o f yt q dg line. Tt Figure 9: Frame (Credit:
ROV’s width, improving maneuverability through being able to test the fish for Hvastve st Species 10T Study and samping. s R. Tsuha on Onshape)
obstacles. The final Extended “DuoHook” features : : : ) : perforated design allows the controlled release of

: : mvigrrojplaisiiies, e myasive species we fresh shrimp scent, drawing fish toward designated
a longer, split hook design to meet class rules decided to target was the Ta’ape which is N : ,
requiring PVC/CPVC/PEX frames without 3D 2 common invasive fish located around 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.

printed parts. This attachment is tailored for
SUCCEsS 1n our new mission.

Figure 4: Attachment Figure 5: Bait fég 6d:.Ta’ape Fish Figure 8: Bait Box %

~ Credit: R. Tsuha on (Credit: R. Tsuha on redit to i ’
~Z ( S ) "L (Credit: R. Tsuha on - %
:/p‘? Onshape) Onshape) : .edu) Onshape) ‘
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food webs. This can help them eva_m]qg_term effects on fi :,_;1
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survival, health, and reproduction. Fishermen also benefit

microplastic research by identifying high-risk fishing areas.and

improving sustainable catching practices.
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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
advanced filtration systems to capture microplastics of various
sizes, implementing real-time data transmission for quicker
monitoring, and using Al to improve navigation and object
1dentification. We plan to integrate solar power to extend
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

promote healthier marine ecosystems.




