
DeepBlue
  Machine Learning and Underwater Robotics System  
  for Surveying Populations of Sunflower Sea Stars 

Dive Deeper, Discover More.
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Solution
DeepBlue is a cost-effective underwater ROV (remotely operated ve-
hicle) system designed to support marine ecological monitoring and 
underwater data collection. Equipped with high-resolution cameras, 
GPS, sonar, and AI-driven detection, it enables researchers to effi-
ciently survey echinoderm populations and generate accurate species 
distribution maps. The system automates sea star detection, reducing 
manual effort while improving precision and repeatability. With re-
al-time data visualization and automated transect navigation, Deep-
Blue makes deep-sea research more accessible and affordable. 

Process

Oct 2024, BlueROV Testing

Feb-Mar 2025, Data Collection 
at Friday Harbor

Nov 2024, Field Work at FHL

Feb 2025, Buoyancy Testing at 
Oceanography Test Tank

Nov-Dec 2024, UI/UX Design

Jan-Feb 2025, Hardware 
Test at Lake Washington

Jan 2025, User Research

Jan-Feb 2025, Sea Star 
Detection ML Model Training

Jan 2025, System Brainstorm

Jan-Feb 2025, Software 
Development

Jan-Feb 2025, Fabrication

Jan-Feb 2025, Hardware 
Design & Assembly

Software Interface & User Flow

Sea Star Detections with ML Models

Set Target Position 
& Start Recording Data along Transect

Select Detection ML Model 
& Set Appropriate Confidence Level Checking & Correcting the Detection Results Generate Starfish Distribution Heat Map

Raw Image Enhanced Image Output Detection Result
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Hardware System

5.75 Billion Sunflower Stars Died

90.6% Population Decline since 2013
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2 Depth Limitations of Human Divers: Recreational divers are 
limited to 40m (130ft), and even technical divers max out at 90m 
(300ft). These restrictions prevent effective research in deep-sea 
ecosystems.

3 High Costs of Hiring Divers: Hiring divers costs $200–$2,000 
per day ($50 / person * hour, 4 hours minimum), making long-
term, large-scale marine research financially unsustainable.

4 Inefficient & Time-Consuming Data Collection: Diving at 
depths exceeding 40 meters, requires staged descents and de-
compression (Usually takes hours), significantly slowing data col-
lection. Limited underwater time further reduces research effi-
ciency.
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Noise Reduction  
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Model Zoo:
StarSeg (FHL)

YoloWorld
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Enhancement (Optional) Detection

Sunflower Sea Star Extinction Crisis: Sea Star Wasting Disease 
(SSWD) has wiped out 90.6% of sunflower sea stars since 2013, 
leading to unchecked sea urchin growth and kelp forest destruc-
tion.


