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RV Falkor 2011-2016 
Planning & Operations 

2011 – SOI initial strategy developed, proposal solicitation and review 
      process established, first call for proposals for 2013 
2012 – RV Falkor refit completed, shakedown cruises 
2013 – Imaging K-T Boundary, HROV Nereus in Mid-Cayman Trench,      
      ROV ROPOS at Axial Seamount & in Pacific NW dead zones 
2014 – Map PMNM, AUV Sentry, Marianas landers, deepest fish ~8.7km 
2015 – ROV in Perth, collaborative robotics at Scott reef, Mentawai Gap    
      in Indonesia, updated strategy reviewed and approved by the Board 
2016 – Virtual vents in Lau Basin, hydrothermal vent community 
      dynamics, air-sea interactions, 4500m ROV built 
======================================================== 
2017 – Sunken reefs and rates of global warming, deep ocean 
connectivity in NW Pacific, Volcanic Activity in the Lau Basin, calibration of 
ocean color imagery for microbial and particle satellite surveys 
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Communications and Outreach Planning and Support: Web Presence, Web and Video Logs, 
Social Media, Community Outreach, Student & Artist at Sea Programs, Workshop Support 



"The purpose of this ship, as 
she leaves on her various 
missions, is to communicate 
about the science of the 
oceans to people so that they 
can care about it.  We can't 
take care of something that we 
don't understand and we can't 
care if we don't know."  

 – Wendy Schmidt,  
      March 6, 2012 

 



Our five focus areas: 
•  Commitment to Excellence in 

Oceanographic Research Operations 

•  Infrastructure, Platform, and Technology 
Development for Marine Sciences 

•  Collaborative Scientific Research aboard 
Falkor 

•  Communications, Education, and 
Outreach Program 

•  Open Sharing of Information, Data, and 
Research Outcomes 

Schmidt Ocean Institute was established  
to advance the frontiers of ocean research and 
exploration through innovative technologies, 
intelligent observation and analysis, and open 
sharing of information. 



A Unique Organization 
 
structured as a facility operator, SOI provides scientists with 
access to the research vessel, best technologies, and tech. 
support in exchange for open sharing of information and data 

What We Don’t Support: 
 •  No grant making 
•  No funding for shore side research 
•  No research scientists on staff 
•  No home base for R/V Falkor 
•  No occupied submersibles 

Challenge and Opportunity: 
 •  Demonstrate innovation in ocean 

sciences with original methodologies 
and practices, externally developed 
research prototypes, and/or state of 
the art COTS technologies 



1. Excellence in Oceanographic  
Research Operations 

•  Technical and operational improvements of Falkor as a research platform 
•  Embedded scientific instruments & systems: full sonar suite, video matrix, etc. 
•  Remote research via Telepresence and satellite Live Data and Video Streaming 
•  Shipboard High Performance Computing for at-sea modeling and data analysis 



2. Infrastructure, Platform, and  
Technology R&D for Ocean Science 

•  Building 4500m Remotely Operated Vehicle to support underwater research 
•  Falkor deployed numerous scientific platforms: ROVs ROPOS, Global Explorer, 

AUV Sentry, Sirius, Iver, Slocum glider, WaveGlider, HROV Nereus, etc. 
•  At-sea technology R&D: multi-robot autonomy, robot tracking, crowdsourced 

image annotation, etc. 



3. Collaborative Scientific Research  
aboard Falkor 

•  No active scientists on staff, our success depends on collaborating scientists 
•  Socially relevant: deoxygenation, oil spills, baselines, invasive species, etc. 
•  Deep insights: origins of life, life at extremes, microbial interactions, dynamics.. 
•  New technologies: 1-cm scale 3D modeling of vents, shipboard modeling, etc. 
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4. Communication, Education, 
and Outreach Program 

•  Online presence: new website, social media, videos, blogs, press, etc. 
•  Cruise outreach: dedicated multimedia journalist for each research cruise 
•  Live video streaming: HD live video streamed and recorded for all ROV dives 
•  Educational initiatives: student participation on cruises, citizen science, etc. 



5. Open Sharing of Information, 
Data, and Research Outcomes 

•  All scientists commit to openly share scientific data and research outcomes 
•  All data (257+ data sets) freely available through SOI and partner web sites 
•  Live scientific data sharing through Falkor Dashboard on SOI website 
•  13 Journal papers (9 in 2015) and 107 conference papers (48 in 2015)  

Web-based Video 
Annotation 

Real time data 
annotation 

through 
crowdsourcing 



Excellence in Oceanographic  
Research Operations 
•  Technical and operational 

improvements of Falkor as a 
research platform 

•  Support of innovative 
shipboard embedded scientific 
instruments and systems 

•  Support of remote research via 
telepresence and satellite data 
streaming 

•  Shipboard high performance 
computing for at-sea modeling 
and data analysis 



 
•  82.9 m (272 ft) LOA 
•  Cruising Range 8,000 nm 
•  36 days of steaming  
•  Speed 12 knots  
•  24 international crew  
•  20 special personnel berths 
•  2 classic diesel engines 
•  controllable pitch propellers 
•  6.3 meter aluminum hull  

350 HP jet-drive work boat 

Infrastructure & Instrumentation: 
R/V Falkor 

R/V Falkor, SOI’s Largest Infrastructure Development Project  



R/V Falkor Onboard Research  
Infrastructure 

•  Multibeam mapping/ scientific 
echosounders 



R/V Falkor Onboard Research  
Infrastructure 

•  Multibeam mapping/ scientific 
echosounders 

•  Kongsberg EM 302 1x1 degree multi-beam 
echo sounder  

•  Kongsberg EM 710 0.5x1 degree multi-
beam echo sounder 

•  Kongsberg EA 600 single beam echo 
sounder, 12/38/120/200 kHz 

•  Simrad EK60 fishery research system, 
18/38/70/120/200/710 kHz 

•  Simrad SH90 high definition 
omnidirectional fishery sonar, 114 kHz 

•  Knudsen CHIRP 3260 sub-bottom profiling 
system, 12kHz 

•  Teledyne Ocean Surveyor Acoustic 
Doppler Current Profiler, 75 kHz 

•  Teledyne Workhorse Mariner Acoustic 
Doppler Current Profiler, 300 kHz 

•  Sonardyne Ranger 2 ultra-short base line 
system 



Underwater Maps (examples) 

Underwater Canyon 

Underwater Volcano 

Pull-apart basin 
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R/V Falkor Onboard Research  
Infrastructure 

•  Multibeam mapping/ scientific 
echosounders  

•  SAAB SeaEye Falcon ROV (300m 
depth rating) 

•  CTD rosette (24 position) 

•  RC-Controlled 13-foot Blimp with 
1000 meter range 

•  Video Matrix and HD video 
streaming for real-time scientific 
interface 
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Tour 























































RV Falkor  
Operational Trends 



“Technology first: new technology 
should drive SOI science program.”  

 – Eric Schmidt, July 29, 2014 

 

 



Infrastructure, Platform, and  
Technology R&D for Ocean Science 

•  Robotic research vehicles (HROV, 
ROV, AUV, ASV, UAV, gliders, etc.) 

 

•  Deployable scientific platforms and 
analytical instruments (sensors, 
observatories, etc.) 

 

•  At-sea R&D of new technologies 
and computational algorithms on 
SOI vessels and vehicles 

 

•  Technology focused R&D projects 
as part of Falkor cruise program 



•  Full ocean depth landers / elevators for use 
on RV Falkor 

•  Can operate independently or support  

•  Assists other vehicles at depth to bring 
instruments up and down the water column 

•  Syntactic foam reduces size/weight 

•  Modular structure allows for a variety of 
scientific instruments such as sensors, HD 
cameras, lights, baited traps, corers, and 
respirometers, etc. 

Development of  
Landers / Elevators 



4500 m ROV core instruments 

    

•  Core System Sensors 
•  CTD Sensor - Seabird FastCAT SBE49 
•  Pressure Depth Sensor - Paroscientific DigiQuartz 
•  Oxygen Sensor - Aandera O2 optode 4831 

•  Core Imaging Suite 
•  Main: 4k 2160p, 20 MP stills, Pan/Tilt, 12x optical Zoom 
•  Situational: 4k 2160p, 12 MP stills, Tilt only 
•  Scaling lasers w 10 cm spacing, CathX / DSPL lights 
•  5 HD cameras: port, stbd, rear, umbilical, manip arm 
•  3 SD cameras: configurable tool cams 

•  Core Sampling System 
•  Niskin bottles 
•  Suction sampler 
•  Core tubes 
•  Insulated and sealed bio-box 

•  Core Sonar Systems 
•  Imaging: Teledyne BlueView M900 
•  Scanning: Tritech Super SeaKing DST 



High Performance Computer at Sea  
for Numeric Modeling & Analysis 
 

2TB RAM, 240 TB HDD, 60 Xeon cores, 10 Gbps 



Collaborative Oceanographic Research 

Scott Reef, Timor Sea, Australia – April, 2015  



Collaborative Scientific Research  
aboard Falkor 

•  Environmentally focused and 
societally relevant ocean research 

•  Projects with high intrinsic scientific 
value and meaningful impact 
potential 

•  Research effectively leveraging 
innovative technologies 

•  Oceanographic research 
encouraging student participation 



2012 – Northern Atlan1c and Gulf of Mexico

2013 – Caribbean and Northeastern Pacific

2014 – Subtropical Northern & Central Pacific 


29 Research Cruises in 3 Oceans 
530+ Science Days at Sea 

2015 – Western Pacific and Indian Oceans 

2016 – Central and Western Pacific

2017 – Central Pacific




•  Two mapping cruises of the Papahanaumokuakea National Marine Monument  
•  The data collected represents 35% of the Monument area or 127,000 km2 

Revealing the hidden  
Papahanaumokuakea 
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Exploring Mariana Trench –  
the deepest place on Earth  

Photo credit: Jeff Drazen 

Trench 
Video 

Highlights 



Perth Canyon:  
First Deep Exploration 

ROV Video 
Highlights 



Web-based Video 
Annotation 



Web-Based Video Annotation  
(for Volunteers, Citizen Scientists..) 

 

 

 
live demo 





Tracking the Tasman Sea’s 
Hidden Tide  



Modeling of Tidal Dynamics at 
Scott Reef in Timor Sea 

“Being able to run a high resolution 
ocean circulation model on the ship’s 
supercomputer to forecast currents and 
temperature fluctuations proved 
invaluable in planning our daily 
schedules and in interpreting the data.” 

- Prof. Gregory Ivey,  
May 3, 2015 

 

 

 
Lagoon Flow 

Model 



Coordinated Robotics 



 

 

 
3D terrain 

reconstruction 

Real Time Robot Tracking 
Seafloor 3D / 2D Modeling 

 

 

 
real time  

robot tracking 



Real Time Robot Tracking 

 

 

 

Video of 3D 
terrain 

reconstruction 

Web-based 
Near Real  

Time Image  
Annotation 

System 



Image Tagging by Citizen Scientists 



Image Tagging by Citizen Scientists 
 



Image Tagging by Citizen Scientists 



 

 

 
annotation 

system video 

 

 

 
annotation 

system demo 



MIT Technology Review: 
MIT engineers hand “cognitive” control to 
underwater robots  

Popular Science: 
MIT Tests Thinking Seabots  

Popular Mechanics: 
On This Sea Cruise, Drones Train to Be 
the Underwater Explorers of the Future  

Machine Design: 
Diving Robots Coordinate to Explore 
Ocean Depths  

Marine Technology News: 
A New Age for Underwater Autonomy  

Periodicals 



3D Vent 
Model 



3D Seafloor Mapping with 
Structured Light 

Credits: SOI/Alexander Duda  





Video 
Report 



Marine Technology Reporter 







Web Presence & Media 

•  SOI website, can select language  
•  Multimedia gallery  
•  Cruise & publication search features 
•  Real-time data via Falkor status 
•  Daily blogs: over 300 blogs viewed in over 

200 countries in 2015 
•  Dedicated multimedia journalist on cruises 
•  Growing social media, now on Instagram 
•  Since 2014, we have conducted 8 live radio 

broadcasts from Falkor for the All Things 
Marine Radio Show 

•  Over 250 articles from 2015 in international 
and national television, radio, print, and 
web outlets.  

 



Live Connections with Shore 

•  Over 100 live ship to shore chats in 10 different countries in 2015 
•  Live connections with middle and high school classrooms, museums, 

universities, and aquariums 



•  The goal of student cruises is to inspire a deep passion for ocean 
sciences by bringing students out to conduct research at sea 

•  Students gain invaluable skills and at sea experience while working 
with some of the world's most advanced oceanographic technologies 

•  Encourage students to continue on toward careers in ocean science 
•  In 2014 three separate student cruises were conducted including: 

whale feeding behavior, mapping, and zooplankton ecology 

Training the Next Generation 



•  Schmidt Ocean Institute seeks to provide undergraduate and graduate 
students with a chance to take part in meaningful scientific research in 
coordination with our organization and the principal investigators 
leading at-sea research projects. 

•  Student berthing space may be made available if a science party has 
unused berthing.  

Training the Next Generation: 
Student Opportunities  



Data Sharing and Publications 

•  Data Sharing  
•  Live through Falkor Dashboard 
•  Archived through Rolling Deck to Repository – 257 data sets shared 

•  Publications 
•  Journal Publications: 13 (9 in 2015) 
•  Conference Presentations and Publications: 107 (48 in 2015)  

•  Over 2,000 people reached in 2015 through conference presentations 



Telling the Story & Sharing the Data 







Program Review Feedback 

•  Falkor	successfully	opera/onalized	
•  Enviable	flexibility	to	foster	interna/onal	collabora/ons	
•  Transparent	review	process,	extensive	outreach	
•  Data	collec/on	system	to	be	improved	(metadata)	
•  Exclusive	support	of	Falkor	as	a	plaBorm	limits	SOI	in	
achieving	its	goal	of	transforming	ocean	science	through	
technological	innova/on.		SOI	would	be	more	effec/ve	in	
achieving	its	goals	if	it	focused	more	directly	on	incuba/on	
and	demonstra/on	of	new	technologies	that	address	cri/cal	
science	and	societal	needs.	




