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Rise of the Machines……



“FAA fine against drone

photographer dismissed”

“Say hello to ROOMBOTS”

“How robot drones revolutionized

the face of warfare”

Top Google hits for ‘Robot’, ‘Drone’ and ‘Robot Drone’



NERC Marine Autonomous Systems and Robotic Systems (MARS)



MOST AV ‘AutoNaut’ ASV ‘C-Enduro’

• Trial new USVs developed as part of SBRI (co-funded by NERC/NOC and DSTL)

• Share resources and expertise regarding MAS fleet operations in UK waters

• Collect acoustic, metocean and biological data with a range of MAS sensors

• Clean, quiet, portable, low-cost technology (compared to survey vessels)

Marine Autonomous Systems in Support of Marine Observations (MASSMO)



Ushant front Fmean

Targeting tidal-mixing fronts off southwest UK with submarine gliders

Fronts act as both barriers

and convergence zones



Submarine gliders for acoustic monitoring

2 x shallow-water Slocum gliders running in tandem

One month deployment off SW UK in Sept-Oct 2013

Monitoring of multiple abiotic and biotic parameters

NOC + BAS, PML, Cefas, NIVA, Uni St Andrews

CTD and fluorometer (abiotic data and phytoplankton)

120 kHz echo-sounder (zooplankton and pelagic fish)

D-TAG Passive Acoustic Monitor (small cetaceans)

Hydrocarbon sensor

MetOcean data

RV Cefas Endeavour calibration data

Satellite-based front mapping



 

 

 

Shallow-water submarine glider trials off southwest UK in autumn 2013

• 40 days in water

• 2700 dives up to 100 m WD

• 1100-1300 km covered

• Tidal flows up to 0.75 m/s



 

 

2D echosounder profiles comparing glider and vessel-based data

Seabed
Fish marks

Zooplankton scattering at thermocline

Glider

Vessel



 

 

Examples of cetacean acoustic data collected with the d-tag PAM

Waveforms (A) and power

spectra (B) of detected dolphin

and porpoise clicks using the

modified d-tag

Spectrum-level noise measurements

showing the effect of the glider

buoyancy pump





P1 - USVs and submarine gliders targeting oceanic fronts off southwest UK

• 5 USVs + 2 submarine gliders, supported by Scilly IFCA RIB / RV Cefas Endeavour

• Satellite data from PML, metocean data from UK Met Office and Cefas Smartbuoy

• 5 vehicles traveled up to 400 km in a 12-day period reaching >150 km from land 

• Winds >70 mph and waves >7 m high affected vehicles, oceanography and biology!

• Valuable test of platforms and operations (piloting, C&C, data management etc)
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GoPro image from Autonaut showing Gannet and Narcine acoustic array



GoPro image from Autonaut showing floating weed mat



GoPro image from Autonaut showing floating rope and other debris



GoPro image from Autonaut showing small fishing boat



GoPro image from Autonaut showing Royal Navy vessel



HP image

GoPro videograb from Waveglider SV3 showing Harbour Porpoise



Est. 1884
Incorporated by

Royal Charter 2013 

MASSMO Phase 2

Fish tracking using Unmanned Surface Vehicles (USVs) and seabed receivers

• MBA has expertise in fish movement

analyses and acoustic tagging

techniques

• Plymouth area has several new

management zones (e.g. MCZs)

• USVs are now capable of carrying

equipment for acoustic fish tracking

USVs fitted with acoustic receivers

85 rays and flatfish tagged and released 

Seabed 

receivers 

deployed



Est. 1884
Incorporated by

Royal Charter 2013 

SV3

AutoNaut

C-Enduro

• Autonaut logged 60 detections from 7 fish; SV3 logged 50 detections from 15 fish

• 3 plaice moved up to 6.5 km in ~48 hours

MASSMO Phase 2

Fish tracking using Unmanned Surface Vehicles (USVs) and seabed receivers



Est. 1884
Incorporated by

Royal Charter 2013 

SV3

AutoNaut

C-Enduro

MASSMO Phase 2

Fish tracking using Unmanned Surface Vehicles (USVs) and seabed receivers

4 plaice detected by both

Autonaut and SV3, e.g.

PLE1466

• Released at R2 on 14/10

• Detected by SV3 at 1500

hrs on 04/11

• Detected by Autonaut at

1822 hrs same day (~1.1km)

• 5 further detections by SV3

on 05/11; moved 5.3km in 19h

(~280m h-1), then 0.9km in 1h



MASSMO media coverage
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Marine Autonomous Systems in Support of Marine Observations (MASSMO)
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Email: rbw1@noc.ac.uk

Summary

• Successful sharing of resources and expertise for UK MAS deployments

• Proof-of-concept demonstrated for new USVs and submarine gliders 

• Data collected on multiple environmental and ecosystem parameters 

• Further joint MAS trials planned for 2015/16 in UK waters, e.g. JW16/2



The Seabird Group (UK and Ireland)




