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The Saildrone Surveyor is a 22-meter uncrewed surface vehicle (USV)
that carries a diverse sensor suite, including dual multibeam sonars,
multiple acoustic doppler current profilers, and fisheries sonars.
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ABSTRACT
Ocean mapping is a key component of selecting a site
to establish an offshore wind farm. Wind farm
developers require a detailed understanding of the
ocean floor and continuous surveying for topographical
shifts due to sediment redistribution by ocean currents.
Traditional ocean mapping methods utilize crewed
vessels that are expensive and have a large carbon
footprint; autonomous systems have been limited to
short missions in shallow water requiring a support
vessel or nearby shore facility.
Long-endurance, low-impact (LELI) autonomous
systems are a much-needed force multiplier for
offshore wind site surveying, lowering environmental
impacts by using harvestable energy, eliminating
personnel at sea and reducing ship-generated noise,
overboard discharge and potential for pollution.

METHODS
Saildrone vehicles are safely piloted remotely 24/7 by
trained mariners using a proprietary application. Data
acquisition is monitored and verified onboard
continuously by trained surveyors.

§ Mission Portal—our proprietary application for
secure real-time data access and visualization,
survey planning, and collaboration—is used to plan
survey lines and send communications directly to the
vehicle.

§ A variety of data can be observed in the portal by the
customer to monitor the progress of the survey.

§ All raw and processed data are delivered to the
customer post-mission for further processing and
analysis.

The Saildrone Surveyor sails to and from a survey
area, uses solar and hydro power to charge batteries,
and limits engine use to battery charging unless
absolutely necessary.

OBJECTIVES
§ To demonstrate the ability to map the seafloor under
sail matching or exceeding the quality of traditional
crewed ships.

§ To demonstrate the ability to map the seafloor
completely remotely.

§ To test the endurance and seaworthiness of the
vehicle in an ocean-crossing.

The Surveyor’s EM 304 multibeam sonar can
achieve a wider swath than a traditional
vessel, due to the quiet nature of the vehicle.

Comparison of Saildrone Surveyor EM 304
& RV Falkor EM 302 Multibeam Data

RESULTS
The Saildrone Surveyor’s 2021 Hawaii mission yielded
data that meets or exceeds International Hydrographic
Organization standards.

§ Data quality from the Saildrone Surveyor has been
assessed by an external team from the University of
New Hampshire and has been found to rival that of
the most advanced ocean survey ships in use today.

§ The wind-propelled nature of the vehicle not only
minimizes its impact on the environment, but also
makes the vehicle exceptionally quiet, enabling very
accurate acoustic measurements.

§ The mission provided critical information about the
water column and the seafloor ecosystems in the
Central Pacific Ocean, which helps to address issues
from offshore energy and maritime safety to resource
management and climate change.
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RV Falkor data was collected in April 2014 with no sound velocity profiles and lines
run East to West. Saildrone Surveyor data was collected in July 2021 with three insitu and 10 synthetic sound velocity profiles. Differences between the two surfaces
were +/-4m in the outer edges of the swath where refraction is prevalent. Data was
processed in Qimera with both filtering and manual methods. Surveyor data was
collected within the BOEM Offshore Wind Area.

CONCLUSIONS
Long-endurance, low-impact (LELI) USVs like the
Saildrone Surveyor can not only significantly reduce the
financial and time cost of offshore wind farm siting,
enabling faster adoption of new renewable energy
sources, they also significantly reduce the financial and
time cost of high-resolution ocean mapping at scale.

§ Pairing multiple platforms for conducting site surveys
and monitoring will leverage technologies that enable
higher efficiency and cost-effective strategies.

§ Tasking autonomous platforms with sonar and
surveillance missions will enable operators to make
more effective use of personnel and vessel logistics.

§ Mapping ahead of visual and physical sampling
missions will enable more efficient targeting as well
as tracking changes over time.

