
Breakthrough Technology - Automated 
Moored Profiling on the Oregon Shelf 





We create solutions for critical applications in 
ocean sciences and aquatic research 

Climate change and carbon 
sequestration 

Environmental impact 
studies 

Ocean observing 
systems 

Underwater visibility 
and tactical assessment 

Fisheries management 
and aquaculture 

Ocean color validation 



THETIS - Autonomous Moored Profiler 



Current Technologies 

Gaps 
!  Floor to surface measurements 
!  Thin-layer resolution 
!  Instrument payload 
!  Survivability 
!  Longer deployment lengths 
!  Ship time and size 
!  Serviceability 
!  Expense 

Current Technologies 
!  UAVs 

" Gliders 
" Propellered 

!  UVs 
"  Towable 
" Self-motivated, ship cabled 

!  Moorings 
!  Wire Crawlers 



Architecture of Thetis Design 

!  Large payload for physical, biological, chemical and 
optical instruments. 

!  Sub-meter scale vertical resolution from 1-2 m 
above the water floor to the surface. 

!  Precise control of the profiler’s vertical position and 
speed within the water column. 

!  Survivability in heavy seas 



Addressing Some of the Difficulties with 
the Thetis Design 

!  Modular, self-contained. 
"  Integrated control, power, and telemetry systems 

!  On-board winch-driven platform. 
!  Expansion ports for up to a total of 8 instruments. 
!  Independent instrument control. 
!  Break-away detection. 

"  Integrated GPS 
"  Independent GPS beacon 

!  “Wave Height Estimation” 
" Ability to determine if surface is “safe” 



Survivability and Longevity 

Observations from NDBC Station 46050 STONEWALL 
BANKS - 20NM West of Newport, OR 

•  1.5 m Significant wave ht 

•  12 sec dominant wave period 

•  8 sec average wave period 

•  2.5 m/s average wind speed 

Velocity control 

Torque control 

Winch control 
Robust control system:  
 Instrument I/O, platform control, power 

supervision, remote communications, data 
storage 

“Intelligence”: 
 Winch drive algorithm for rough ocean 

conditions (waves and currents) 
#  WL Patent  - #8382540 

Diagnostics:  
 Battery voltage/power consumption, tilt/

roll, cable tension, speed, distance traveled 



“Duck and Cover” 



Instrument Suites 
Standard Instrument Suite: 
!  SBE 49 CTD 
!  BBFL2W 

"  700nm bb, CHL-a, CDOM 

!  PARs 
"  light field in the 

photosynthetic available 
radiation band 

Additionally Supported: 
!  ECO family 
!  C-Star 

"  Total attenuation 
!  ACS 

"  spectral absorption and 
attenuation. 

!  SBE43/63 
"  Dissolved oxygen 

!  OCR/HOCR 
"  Ocean color irradiance and 

radiance 
!  SUNA 

"  Optical nitrate 
!  Nortek Aquadopp 

"  Free stream water velocity 



Data from Marthas Vineyard 

Salinity Turbidity 

Temperature Chlorophyll 
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# 5 Profiler systems delivered for OOI 
#  Being deployed at the Endurance and Pioneer Arrays 
#  3 more systems to be ordered 

# 6 month deployment cycles 

Broad Dissemination of 
Technology 



Continuing Development 

Winch on Bottom Profiler 
!  OOI/NSF sponsored 

development between: 
" WET Labs (Profiler) 
" MacArtney (Winch) 
" OSU (Control) 

!  First article deployed and 
plugged into Endurance 
array September 29th, 2014. 



Plugging IN 



Questions? 

A Company 


