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Autonomous Vessels
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Surface Research Vessels
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Autonomous Shipping

 Recent program at Rolls-Royce
* Norway has established a test zone (Trondheimsfjord)

* This scale brings up issues of economics and ethics
alahg with the technological challenges.
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Dumbo Mission

* Built and operated by

e off-the-shelf
itopilot

©:2016/Google

%__1;,__ CAL MARITIME



USGS Survey Vessel (Crewed)
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Dumbo Mission Design
Test Location

"Where Are Measurements |
Measurements Made? - USG
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Dumbo History

* First version: Mechanical Engineering
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History- Rose Hendrix

e 2014 COAST funding to add autonomous systems
e Existing hulls hollowed out to put systems inside
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History- Jake Steiner

e 2015 COAST funding
—w hulls
Ision
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Dumbo Construction- Student Built

 Wooden/fiberglass construction
 Hobby ROV thrusters
* AP \ open source autopilot system

easures Temperature, Salinity,

ecified waypoints
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APM (Ardupilot) Autopilot

 Multirotor drone guidance
package: GPS, compass, attitude
sensors, telemetry
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Dumbo limitations
* Only GPS/Compass sensor

— No collision avoidance (operator
asponsibility)

oute checking (operator

oility)
guired for safe

sensitive to

reliability
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Operations: Path Planning
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Planned Path
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Navigation Results
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Oceanographlc Measurements (Temperature)
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USGS Surey Point (#9)
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Operational Observations

* Aiming for weekly operations 2016-2017
e 10 runs in 18 weeks Nov-Feb




Temperature Data 2016-2017

— Pier Sensor
—A— Dumbo Data (average from voyage)
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Future Goals

 Volunteers welcome: mholden@csum.edu
e Students to operate the boat regularly

—JQuality oceanographic observations for scientists
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operations/maintenance for engineers
mists
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Future Work

e 2016-17 Capstone project
ew sensor payload for measurements at depth
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Follow the voyage
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Thanks

e Students e CSU COAST

— Alex Parker
— Rich Muller

e Boathouse staff

— Bob Brown

— Leo Baclig

— Jack Lavariega
— Oleg Kilafly
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