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PROBLEM STATEMENT

Hydrokinetic energy harnesses flowing water to 

generate renewable power with minimal 

environmental impact. Nautilus Technologies LLC 

develops deployable, data-driven hydrokinetic 

systems for WNC rivers and streams.

Four-component system: • NEMO — autonomous 

ASV; surveys the 300-ft radius for peak-velocity 

GPS coordinates and depth • THOR — AI/ML 

engine; processes NEMO’s live data and identifies 

optimal energy capture coordinates • HOMEBASE 

— command, coordination, and live mission 

visualization • ARC — hydrokinetic energy capture 

vessel; deployed at the optimal site identified by 

NEMO and THOR to harvest river energy

FINAL DESIGN, APPROACH, PLAN

Hull: 12-segment 3D-printed TPU assembled on 

structural dowels; two 3-ft × 6-in PVC pontoons for 

buoyancy; 3D-printed propeller and dual rudders for 

propulsion and steering.

Power: 12V + 7.5V LiPo dual-battery recharged by 

12V/30W solar panel; electronics topside for water 

protection. Arduino Uno at 5V (buck converter) drives 

the sensor suite: velocity, depth, GPS, turbidity, TDS, 

temperature, pH.

Field-tested on Cullowhee Creek, WNC. Workflow: 

ARC screens site → HOMEBASE dispatches NEMO 

→ NEMO sweeps 300-ft radius and uplinks data → 

THOR processes and returns optimal coordinates → 

HOMEBASE logs and positions energy platform.

RESULTS

• NEMO autonomously swept the full 300-ft 

radius on Cullowhee Creek, logging multi-

parameter data at every waypoint

• Peak-velocity GPS coordinates and depth 

uplinked to THOR in real time; packets included 

velocity, depth, TDS, turbidity, temperature, and 

pH

• THOR returned optimal energy-platform 

coordinates to HOMEBASE; ARC confirmed 

site viability against depth and velocity 

thresholds

SUMMARY AND CONCLUSIONS

The team designed NEMO — the autonomous 
reconnaissance ASV anchoring the Nautilus four-
component system (NEMO, THOR, HOMEBASE, 
ARC) — to survey, analyze, and site hydrokinetic 
energy platforms across WNC waterways.

NEMO successfully mapped velocity profiles 
across the 300-ft survey radius on Cullowhee 
Creek, transmitting peak-flow coordinates through 
THOR to HOMEBASE. Solar power supported 
continuous daytime operation plus 3 hrs 
autonomous runtime post-solar.

CONCEPTS

Initially a fully 3D-printed TPU hull; PVC pontoons 

substituted after stability analysis, improving 

buoyancy and cutting production time. Modular 

design enables rapid ARC-directed field 

deployment.
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