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D e s i g n  a p p r o a c h : 3 D  D e s i g n → 
Prototyping → Testing → Analysis → 
Redesign
The GOCEA found that Analysis is the 
most critical step in the design process, 
as it determines the team's next course 
of action
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3D Design: Enables visualization and 
conceptualization without material 
waste.
Physical Prototyping: Facilitates real-
world adjustments.
Testing: Provides empirical data for 
performance validation.
Analysis & Summary: Informs redesign 
decisions.
Redesign:  Enhances performance, 
reliability, and functionality.

Speed Enhancement – How can we maximize the 
ROV's propulsion efficiency to achieve higher 
velocities without compromising stability?
Buoyancy System Refinement – How might we 
redesign the buoyancy control mechanism to 
better support the ROV’s maneuverability and 
task execution?
S c e n a r i o  A d a p t a b i l i t y  –  W h a t  m o d u l a r 
modifications would enable our ROV to operate 
effectively across diverse environments (e.g., 
strong currents, confined spaces)?
For the team's ROV, speed, payload capacity, and 
build quality are all indispensable. The team 
must strike a balance among these three factors 
to ensure optimal performance.
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Coral reefs sustain 25% of marine life 
and coastal protection, yet 50% have 
degraded in 30 years with 10% annual 
loss. Without intervention, most corals 
face irreversible collapse by 2030.
Our ROV employs modular grippers for 
coral transplantation, utilizes manual 
control + basic sensors to adapt to 
c o m p l e x  w a t e r s ,  a n d  o p t i m i z e s 
buoyancy/power systems through 
iterative testing. This low-cost, stable 
s o l u t i o n  e n a b l e s  s c a l a b l e  c o r a l 
restoration in resource-limited regions, 
a d v a n c i n g  e q u i t a b l e  e c o l o g i c a l 
conservation.

Future ROV Development Plans:
Enhanced Imaging & Data Collection:
Integrate high-resolution cameras and multi-
sensor  systems (sonar,  water  qual i ty 
sensors) for automated data acquisition.
Reduce manual labor in environmental 
m o n i t o r i n g ,  s e a r c h  &  r e s c u e ,  a n d 
infrastructure inspection.
Team Development & Sustainability:
Fo ste r  a  l e a r n i n g - o r i e nte d  te a m  fo r 
knowledge transfer and innovation.
Implement  a  t iered  ta lent  system to 
maintain technical competitiveness.
Expand regional influence in tech innovation 
(e.g., environmental protection, disaster 
response).


