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1. Introduction 3. Methodology 4. Experimental Design 6. Discussion
Our ROV, the Piranha, was designed to efficiently tackle Brainstorm/Design: * For our ROV, we decided to make it smaller than last year, * Our ROV was efficient and accomplished the tasks quite
1ssues regarding coral reefs such as ocean pollution, ocean e List pros and cons of each so that 1t would be able to move faster through the water well as discussed in the Results section.
acidification, and coral bleaching through reef monitoring proposed design and also be able to navigate throughout the coral reefs
and transport of marine samples with a focus on e Decide on ROV model easier. * Prototype v0 meets design considerations. Prototype vl
microplastics and the potential use of PlanktoScope e Prototype v0: conceptual design would require a modified ROV controller (button to trigger
technology. idea * In order to identify the different microplastics of coral data collection) and frame.
e Prototype v1: physical design reefs, we would mount a microscope and camera—the
It was built using the engineering design process: o Research optimization of PlanktoScope—to the front of the ROV, that would be * Strengths:
brainstorm, design, build, test, and revise. PlanktoScope on our ROV capable of sampling water and image any microplastics © Low-cost |
present. o Easy to repair

For our build, we focused on the aspects of Build: T o Uses data and unsupervised study of microplastics
hydrodynamics, neutral buoyancy, efficiency in carrying e Split work among team members " * This camera would take in information from the outside o Weaknesses:
objects, and solid maneuverability and control. e Build frame, assemble controller, world and send it to an AI model on a Raspberry Pi o Waterproofing extra electrical components

| | | | and waterproof motors onboard the PlanktoScope that would be able to 1dentify o Retaining good maneuverability despite extra bulk
The Piranha 1s a unique ROV with features-such as a o Integrate PlanktoScope with the coral and monitor the microplastic and how it’s
hook-to make 1t extra effective underwater. ROV affecting reef health.

o Design considerations:
m Larger frame
m Stronger vertical motors
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7. Conclusions and Caveats

2. Motivation and Background

e Our ROV performed quite well overall during the tests,
which 1s why we were able to make 1t to the International
Competition.

o Prototype v0 provides a reliable model to study
microplastics efficiently in reef ecosystems using a proven

* The 1ssue we focused on specifically during our build was

microplastics 1n our oceans and how they negatively affect Testing: Imaging system.
the reef ecosystem. e Test model in pool o It could be used to sample and quantify microplastics
e Record results and make improvements o It 1s low-cost so this 1dea could scale into something
* The theme for the 2025 SeaPerch competition, coral o Integrate PlanktoScope and test more. Make revisions as bigger and be applied worldwide.
restoration, impacted our design process. needed. o It could act as a precedent for other ROV models to

o Larger scaled testing—select test location (VA Beach)
m Analyze real-world data
m Apply Al model to monitor microplastics
m Construct multiple ROVs and deploy to worldwide
coral reefs

collect scientific data.
« At EPA’s coral research facility located in Gulf Breeze,

Florida, they found that long-time exposure to
microplastics impeded corals’ growth (7iny Plastics, Big

Threat: How are Microplastics Impacting our Coral
Reefs?, 2025).

* A PlanktoScope could be adapted to study and monitor 8. Next Steps
microplastics around reefs. It 1s an affordable, compact device lici Siide | 5. Results
using Raspberry-Pi 4, Pi camera, pumps, and multiple lenses to Objectlve Lens I_F e

. e

* Our first step would be to build and test a full prototype
while integrating the Planktoscope into the ROV frame. We
would also reduce unnecessary weight, and evaluate more
powerful motors 1n order to make the ROV maneuverable

Tube Lens

study micro-plankton communities. An Al model is then used frash

During tests it performed well, although 1t had a few problems: the
to 1dentify the species (PlanktoScope, n.d.).

motors were waterlogged and wax-logged, and controls were reversed.
By our run at SeaPerch Regionals, we had fully fixed the motors, and
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|r Peristaltic Pump

* Also, plankton help absorb 30-50% of the world’s carbon

I CaMEra V2.] = — : . : .

.. . . : eamera e the driver had already gotten used to the controls, so 1t was better to with the added mass of the microscope and camera. In
dioxide and they provide the foundation of a global food chain. White LED 1 h Is th h q | the ROV 1d rebal h
Monitoring micro-plankton communities using this technology cave the controls the way they were order to COIl'[I.'O the v, we would rebalance the motors to
could also benefit the fight against climate change around o During our run at the reglpnal competition, we completed the obstacle have t.he vertical motor in the center, make the center of
reefs. e course with a time of 1 minute 21 seconds, and we scored 40 points on mass 1n the center of the ROV, and update the controls to

Image Credit: PlanktoScope. (n.d.). https://www.planktoscope.org/discover the mission course. remOtely Operate the camera and Sampling. LaStly, Ww¢e
References: The upward motor was 1n the front of the ROV, which made it tilt would try different variants of our ROV prototypes and
Tiny Plasics, Big Threat: How are Microplasics Inpacting our Coral Reefs? | US EPA. (2025, February 4). US EPA. Our design is based on adapting the Planktoscope to image and classity whenever we tried to use 1t. This made 1t harder to control; however it train and evaluate the AI model for detecting microplastics.
https://www.epa.gov/sciencematters/tiny-plastics-big-threat-how-are-microplastics-impacting-our-coral-reefs microplastics. The modified device would be mounted to the SeaPerch ROV and

also allowed us to move the ROV faster when 1t was going up without
carrying anything.
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