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INTRODUCTION
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Potential Applications

» Spatio-temporal hypoxia modeling

NitrogerN and phosphoruh come from a variety of diffuse sources
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Autonomous vehicles
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Autonomous underwater vehicle (AUV)
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Unmanned surface vehicle (USV)

Bathymetry Map obtained by Multibeam Sonar
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unmanned aerial vehicle (UAV)

Dissolved Oxygen Level Prediction ysing the Sampled Locations s Dissolved Oxygen Level Prediction with Gaussian Process (+-95% conf.) Loch Raven Reservoir
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water column sampling with uav work in progress...)
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e len Scenario ...

® Sampling Locations

With high navigational speed,
the UAV is able to provide
point-based sensing over

a large mission area.

Water quality
sensor

Remote operation from the office

- Sampling Paths

Both the AUV and USV can
perform high resolution sampling
and sensing along the trajectories
in both spatio and temporal scale.

Remote operation at the field

Computational intensive modeling can be performed off-board, either
onsite by a computer on the shore, or offsite by clusters in the office.
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model driven Adaptive Sampling



advantages of adaptive sampling
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bathymetry survey

Predited Field using Gaussian Processes
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FOCUS ON hypoxia-related nitrate sensing

corporation of environmental dynamics into the
modeling process

Input from domain experts: engage environmental
scientists, modelers
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