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Pre-launch media event on 20 May resulted in regional/national coverage 



Thomas covered 175 km in two 48-hour missions  
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Several thousand still images and several hours of video (including some underwater) 



Scillonian ferry 



Tanker on horizon 



Northern Fulmar 



Sunset 



Possible dolphin echo-location trace detected using Seiche towed array  



Survey box Thomas 

Drake 

Drake covered >320 km in a three-week mission (>1500 vertical profiles)  



Survey box 

Drake 

Area where Drake twice entered mixed 
waters with elevated surface productivity  

Isles of Scilly 
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fronts 
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SST increase from 12-14oC 
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The MASSMO3 fleet at 0820 hrs on 01 Sept 2016 
The largest simultaneous deployment of operational MAS in UK waters to date 

Wave Glider x 3 

Submarine Glider x 7 

Oban 

Stornoway 









Submarine glider being recovered by RN staff on 01 Oct 2016 



Submarine glider prior to recovery (Atlantic Wreckfish in attendance) 



MASSMO3 Operations Room at NOC on 29 Sept 2016 



Royal Navy and NOC pilots in the NOC Operations Room 



MASSMO3 submarine glider positions on 01 Oct 2016 
Gliders achieved excellent spatial coverage in two weeks (>1500 NM and >5000 km2) 

Gliders also undertook a two-day virtual mooring experiment 

RN553 
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BOM491 Drake 

RN544 Temperature data from three shallow gliders 
16-22 Sept 2016 
 
• Note surface temperature decrease on 17 

Sept (blue arrows) 
 

• Note consistent thermocline depth at ~50 m 
(black dashed line) 



Thermocline 

BOM491 

~30 m ~30 m 

~100 m 

Surface cooling 



Thermocline 

BOM491 data collected during MASSMO3, showing transition into Scottish Coastal Current 

~100 m 

Thermocline 

Thermocline Thermocline 

SCC 

SCC 



Talisker Seaglider data 

Thermocline 

Thermocline 

Thermocline 

* * * * * 

* * * * * 

* * * * * 





Boeing SHARC 117 
Boeing SHARC 127 

NOC MARS Waimea 

140 km 

Wave Glider locations at 1100 hrs on 29 Sept 2016 
Wave Gliders have covered >1000 km and reached up to 140 km offshore 



Stornoway - wind gusts up to 60 mph at 2100 hrs on Tues 27 Sept 

Wave heights up to 7.0 m in last 24 hours! 



WSW 

Wave heights >6.5 m 

Wave data from Wave Glider Boeing SHARC 127 from 19-28 Sept 2016 
Data show dominance of WSW/SW winds and wave heights >6.5 m!  



Wave Glider locations at 0630 hrs on 28 Sept 2016 
Wave Gliders are undertaking repeat crossings of the front marked F below 

Sea surface temperature map shows colder mixed surface waters south of this front 

Boeing SHARC 117 
Boeing SHARC 127 

NOC MARS Waimea 

F 

F 

F 

F 
F 

Colder mixed waters 

Warmer stratified waters 



Wave Glider ADCP data from 19 Sept 2016 
Wave Glider was in northern Minch, arriving on station for shakedown period 

Data show clear tidal current reversal and seabed at 60-80 m depth 

Wave Glider on transit Wave Glider in holding pattern 

Current flow to south Current flow to north 

Seabed Seabed 

Current 
reversal 



MASSMO3 - VIP visit day to NOC Operations Room 



Media coverage of MASSMO3 



Lyndsey Dodds  

World Wildlife Fund WWF 

WWF-UK, MASSMO2A and the JSR 

programme 



WWF-UK and 

MASSMO 2 

Lyndsey Dodds 

Head of Marine Policy,  

WWF-UK 

 

18th November 2016 



Panda facts 

12 December 

2016 
47 

WWF has over 

5,000 staff worldwide 

+5,000 

WWF has over 

5 million supporters 

+5M 

WWF is in over 

100 countries, on 

5 continents 

+100 

WWF was founded 

In 1961 

1961 



Global Marine Programme 

Small Scale 

Fisheries and 

Aquaculture 

Commercial 

Fisheries 

Extractives : 

Oil & Gas 

Mining 

Polar Coral 

Triangle 

Coastal 

East 

Africa 

Smart Fishing  

Tourism 

Cumulative impacts of competing activities in the coastal  

and marine environment 

 

Tackling 

Drivers 



UK Marine Programme 
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Marine governance Polar governance Fisheries governance 

Communications  

Science and evidence based  

Working in partnership  

Marine Protected Areas 

Marine planning 

Regional management 

Stakeholder engagement 

Celtic Seas Partnership 

Improving selectivity 

Implementing policy 

Driving sustainability 

Marine Protected Areas 

Fisheries management 

Species monitoring 

Climate change 



MASSMO2A 
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Supporting innovative technology that will gather much needed 

evidence from ocean fronts  – areas rich in marine life. The 

information will be increase understanding and help inform future 

management of our seas.  
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MASSMO2A 

12 December 
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Joint Strategic Response 

Overarching objective: to accelerate the use of 

autonomous measurements and combined 

observational-model outputs in meeting long-term 

science need and statutory policy requirements 

• Monitoring status of marine ecosystems 

• Inform management of MPAs 

• Inform policy implementation  
 



Wider interests 

 

• Exportability 

• Overseas territories 

• Developing countries 

• Polar regions 
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All photographs used in this presentation are copyright protected and courtesy of the WWF-Canon Global Photo Network and the respective photographers. 

Thank you 

Dr Lyndsey Dodds – ldodds@wwf.org.uk 

www.wwf.org.uk 
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Caroline Sloane 

Royal Navy  

MASSMO3 contribution to Unmanned 

Warrior  



 

EXERCISE UNMANNED WARRIOR 16 (UW16) 

GEOINT THEME 

 
Caroline Sloan 

Fleet Environmental Information Officer, NCHQ 

MoD Theme Lead – UW16 GEOINT 

 
 



“Through collaborative Maritime Autonomous Systems (MAS) Enterprise 

behaviours, collective effort and clear leadership; to demonstrate, trial 

and experiment with the tactical employment of unmanned and 

autonomous systems in the maritime and littoral environments in order to 

mature credible capability choices for the mainstream utility of MAS; 

develop concepts and doctrine for their employment and Command and 

Control; prove the enabling technologies required for their successful 

operation; and engender a broader understanding of their potential 

across the Royal Navy, our sister Services and our Allies.”   

First Sea Lord 

 

 



GEOINT 

Kyle-Loch Alsh 



GEOINT - Oceanography 



UUVs / USVs 
 
 



Slocum Glider – (Teledyne Webb) 

Unmanned Underwater Vehicles 



SeaGlider – (Kongsberg) 

Unmanned Underwater Vehicles 



Thermocline 

~100m Thermocline 

Less saline 

SCC water 

Salinity data indicates presence of less saline waters 

from Scottish Coastal Current (SCC) 

Frontal area with warmer mixed waters down to 

~150m 



WAVE GLIDER – (Liquid Robotics / Boeing SHARC) 

Unmanned Surface Vehicles 



Launch 



Recovery 



Overview 
GEOINT interim observations: 

 
•If UXVs (and the associated software) have a future use in the HM branch then it will be necessary to place return of service requirements on the SQEP 

individuals and for firm strategic direction and guidance to be implemented by senior HM members and the RN as a whole to provide the justification for training 

and support. 

 

•UXV technology is proven and the assets are useable and functional; however, the data output and processing is problematic.  The clear requirement is the end 

state/output from these systems as there has been a lack of development by manufacturers in providing a user friendly or tactical end product.  The RN does not 

have enough SQEP personnel available to interpret the data and provide informative outputs to non-technical end users. 

 

•It is apparent that UXVs are still manpower heavy and for the GEOINT theme in particular, unmanned vehicles are proven force multipliers and valuable enablers; 

but are not replacements for traditional full spectrum military data gathering. 

 

•Further work is required on the GEOINT UXVs to determine the cost of having them encrypted for use in operational areas and to ascertain if they can be 

hardened against electronic attack. 

 

 

 

  
 

 



Questions? 



Adrian Baker  

DSTL 

MASSMO3 data products 



Information from submarine gliders 

Dr A.C.Baker 

Dstl Fellow 

acbaker@dstl.gov.uk 

DSTL/CP098960 



© Crown copyright 2016 Dstl 

12 December 2016 

• What Dstl/ MOD want from the MASSMO trials 

• Getting information from a submarine glider 

• Issues with real-time data  

• Information product ideas 

• Where next? 

 

 

 

 

 

 

 

Overview 
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Why are Dstl/ RN supporting MASSMO 

trials? 

• Potential for improved operational effectiveness 

• But …. 

– How much effort is it to use submarine gliders? 

– How robust and reliable are they? 

– What (useful) information can they generate? 

– What concepts of operation should be employed? 

– How do we transmit, process and present information to aid 

operational decision making? 

 

 

 



Management and processing of glider data 

Deployment 
Download 

QA Archive 

1-3 months 2-6 weeks 3 months - 2 years + 

Interpretation Processing 

Writing Output 

 
 

 

< 1 day - ideally 6 hours 

© Crown copyright 2016 Dstl 
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Issues for glider information management 

• What is important? 

• Concepts of operation 

• Decimation 

• Real-time data processing (without human intervention) 

• Dealing with complexity – 4-dimensional data 

• Getting the right information to the right person 

• Presentation to aid decision making 

 

© Crown copyright 2016 Dstl 
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MASSMO2 – common output 

• Position in space cannot be determined 

© Crown copyright 2016 Dstl 
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MASSMO2 - Representing 4-D data 

© Crown copyright 2016 Dstl 

12 December 2016 
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Create new spatial parameters to simplify 

dimensions 

Depth 

Temperature 

Top of thermocline 

Base of thermocline 

ΔT 

ΔH 

ΔT2/ΔH = 

strength of 

thermocline? 

 © Crown copyright 2016 Dstl 
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Summary data for MASSMO3 region 

© Crown copyright 2016 Dstl 

12 December 2016 



Variability due to internal tides/ waves 

Temperature difference indicating strength of 

thermocline 

© Crown copyright 2016 Dstl 

12 December 2016 



Where next? 

• A better understanding of where gliders can help MOD 

operations 

• An increased focus on concepts of operation 

• Better data products and methods of communicating data 

• Other sensors 

© Crown copyright 2016 Dstl 
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Roly Rogers  

Adviser Marine Law And Policy  

MASSMO3 OPERATIONS   



Roland Rogers MASSMO Operations Manager 
rxr@noc.ac.uk 

MASSMO – An Operations Management Model  



MASSMO – Operations Management  

MASSMO 02 Part A 

Celtic Deep [South] 

Pre Operational Planning Intelligence 

MASSMO 02 



MASSMO – Operations Management  

Example of Complex Operational Relationship Model Experienced During MASSMO03 

[source LRI/RS Aqua]  



MASSMO – Operations Management  

Operational Dataflow Plan and Formats  

MASSMO 03 



MASSMO – Operations Management  

MAS RISK ASSESSMENTS – 

MAASMO 01 Phase 2 



MASSMO – Operations Management  

Diplomatic Clearance – Maritime Zones  



MASSMO – Operations Management  

Diplomatic Clearance – Maritime Zones – Form A  



MASSMO – Operations Management  

MASSMO 01 Part A MMO Exemption Form 
 

Marine Management Organisation 

[MMO] 

 
Marine Scientific Research [MSR] comes 

under the MMO purview. 

 

Types of MSR that requires permission and 

possible Environmental Impact 

Assessment: 

• Active Sonar Transmission 

• Use of chemicals in water 

• Sampling the sea bed 

 

All other forms of MSR usually exempted. 

 

MMO’s are regional can be some variations 

in application of the marine and Coastal 

Access Act. 

 

Need to register to make application  

 

  

 



MASSMO – Operations Management  

Compliance with local Port Orders via Harbour Master  

Example MASSMO 01 PART 1 A 



MASSMO – Operations Management  

MASSMO 01 Part B 

 

Sea Bed Mounted Sensors and 

USV  

Voluntary Notification 

Free 



MASSMO – Operations Management  

Examples of Operational Warnings – MASSMO02 and MASSMO03 



MASSMO – Operations Management  

Operational Routines 



MASSMO – Operations Management  

Recovery 

Procedures 



MASSMO – Operations Management  

Operational Emergency Procedures – MASSMO 03 



MASSMO – Operations Management  

MAS OPERATIONAL MODEL 



MASSMO – Operations Management  

Customer 

Platform and 

Piloting 

Manager 

Principal Scientist 
Operations Manager 

NOC Master 

NOC Pilot/Engineer 

Third Party Pilot UK Third Party Pilot Abroad 

Third Party Pilot 

Customer 

MAS Operations Model 

(s) 



Mid Morning Refreshments  

20 Minute Break   



Alvaro Lorenzo 

NOC 

MARS command-and-control 

developments  



MASSMO 3 – Command and Control Developments 

ALVARO LORENZO 



The Fleet 



The Long Range Fleet 



Challenges Operating The Long Range Fleet 

• Assets from different manufacturers: 

• Different control interfaces 

• Assets from different partners (NOC, Royal Navy, SAMS, Blue Ocean Monitoring): 

• Different Servers 

• Environmental Awareness 

• Multiple streams of data from various providers 

• Mission Planning: 

• Need to share it with other pilots and partners 
 



Fleet 

Command and Control 

Autonaut Slocum Waveglider C-Enduro Seaglider Autosub 

Long Range 

Current Long Range 

Operations 
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https://mars.noc.ac.uk 

SINGLE CENTRALIZED TOOL 



Mission Planning 



Operational Dashboard  



Environmental Information 

Product Providers 
• PML-NEODASS 

• Chlorophyll 

• SST 

• Fronts 

• NOCL & BRUNCIN 

• Tides 



Chlorophyll (NEODASS) 



SST (NEODASS) 



Ocean Fronts (NEODASS) 



Tides (NOCL) 



Configurable Layers 



Fleet Status 

 



Fleet Status 



Vehicle Performance 



Data Display 



Operations Log 



A platform for the Community 



Lessons Learnt 

• Having a web based tool makes thing easier: 

• Accessible everywhere 

• People are familiar with web technologies 

• It is a good platform to absorb quick changes. 

• Works well for outreach. 

• Lot of things to be done yet: 

• Centralize comms through the site. Emails are undesirable. 

• We can do better in terms of visualization: more reliable and interactive 

 

 



Just a visualization tool (yet) 



The Future 

• Full integration of all fleet platforms 

• Integration of the UK community needs 

• Host other institutions 

• Connect with more Datacentres 

• Help on Data Delivery 

• Improve visualization 

• Better human interfaces 

• More clever “stuff” everywhere 
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• AIS, 

• Tides, 

• Weather, 

• Etc. 

Oceanids - Integrated Command 

Control and Near Real Time Data 

Human pilots controlling a 

fleet of vehicles or 

autonomous control of the 

fleet with human oversight. 

Science Data 

 

 

 Engineering Data 

Consistent 

data 

formats 

e.g. 

NetCDF 

 

 

 

Science 

Data 

Products 

 

 

 
Piloting 

Aids e.g. 

Fleet 

Health 

Monitoring 

& 

Mission 

Risk 

Assessme

nt 

 

 

 

Vehicle 

Missions 
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Science Data 

Happy Scientist 
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OCEANIDS C&C 

• Part of a group of NERC funded projects (15M) 

• Objectives: 

• Develop a national C&C infrastructure, open to all the UK Oceanographic Community. 

• Offer a unified piloting experience across platforms. 

• Improve the data delivery, making the process transparent to the end users (scientists). 

• Create a infrastructure able to cope with future challenges: 
• Advance Autonomy (AI) 

• Big Data 

• Resilient System 

• Advance Products – Data Fusion 

 

 



People 
Please Contact Us 

Alexander Phillips  

OCEANIDS C2 Project 

Manager 

 
abp@noc.ac.uk 

 

Alvaro Lorenzo 

OCEANIDS C2 

Technical Leader  

 
allore@noc.ac.uk 

https://mars.noc.ac.uk 



Peter Miller  

Plymouth Marine Laboratory PML 

Satellite imaging in support of MAS 

operations  



Peter Miller 

Satellite imaging in support 

of marine autonomous 

system operations 

MASSMO 2/3 Workshop 

NOC, 18 Nov. 2016 



© 2016 PML Applications Ltd 

Satellite imaging for MAS operations 

• Oceanic fronts overview 

• Satellite data integration into MASSMO GIS 

• Key satellite images for MASSMO-3 operations 

• Next steps 
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Oceanic fronts overview 

26 Jun.  

2009 

06:37 

SST 

27 Jun.  

2009 

19:58 

SST 

Fcomp 

Fmean Pfront Mean gradient Persistence 

SST 
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May 

2008 

From spaghetti to synoptic front map 

Warm 

S
tr

o
n

g
 

W
e
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k
 

Cold 

Key 
May 

2008 
PML 
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Visualising dynamic and transient features 

Daily 1km 

resolution 

SST;  

3-day front 

map; 

reduced 

smoothing 

01 Mar–  

31 May 

2006 

Thermal synoptic fronts: Gulf of Mexico 
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Experience from MASSMO 1 

MASSMO Project, Sep. 2014  
Marine Autonomous Systems in Support of Marine Observations 

7-day thermal synoptic front map 7-day median chlorophyll-a map 

10-16 Sept 14 
20-26 Sept 14 

Scilly 
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Satellite image integration using WebGIS 



© 2016 PML Applications Ltd 

Key satellite images for MASSMO 3 

25 Sep. 2016 
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Key satellite images for MASSMO 3 
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02 Sep. 2016 10 Sep. 2016 13 Sep. 2016 17 Sep. 2016 22 Sep. 2016 26 Sep. 2016 30 Sep. 2016 

Dynamic tidal mixing front 
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Key satellite images for MASSMO 3 

29 Sep. 2016 
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Communication with Navy and Dstl 

MASSMO3 VIP Day, NOC, 29 Sep. 2016 
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Next stage: satellite vs. glider data 

• Compare SST & fronts with glider transects 

• Transient fronts (with Tim Clarke, Dstl) 

• Timing of stratification 

• Data visualisation using PML Web GIS 

 



Revealing the timing of stratification 

• Thermal composite 

front map 

animation. 

• Daily-rolling 7-day 

maps. 

• Apr-May 2008. 
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Revealing the timing of stratification 

Sea-surface relationship: 

Simplified front map 

Low High 

Nearest front distance Nearest front side 

∆ 𝑠𝑡𝑟𝑎𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 = 𝑓(𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ, 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒, 𝑠𝑖𝑑𝑒, … . ) 

Ignoring buoyancy frequency,  

Richardson number, T profile, etc.. 
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‘Stratification’ map from remote sensing 

𝑠𝑡𝑟𝑎𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡 ≅ ∆𝑠𝑡𝑟𝑎𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖

𝑡

𝑖=0

 ∆ 𝑠𝑡𝑟𝑎𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 

11-17 Apr.  

2010 

t0 →  01 Feb. 2010 

t   → 31 Jul. 2010 
-0.3 0 +0.3 

mixed  stratified 
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Fronts visualised in PML Data Portal 

Thermal front map, 7-day analysis up to 30 Sep. 2016 
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Fronts visualised in PML Data Portal 

Combining two layers: synoptic and thermal front map 
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Satellite imaging for MAS operations 

• Oceanic fronts overview 

• Satellite data integration into MASSMO GIS 

• Key satellite images for MASSMO-3 operations 

• Next steps 

 

More info about PML fronts: tinyurl.com/pmlfronts 

pim@pml.ac.uk 

 

 



Dr Justin Buck  

British Oceanographic Data Centre BODC 

MAS data management and real-time 

data provision 



MASSMO03 data processing 

and 

an introduction to Oceanids/C2 data flow 

JUSTIN BUCK 



MASSMO03 data processing 
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MASSMO data management plan 

Collect data from providers in real time 

• Long term archive data in triplicate 

 

Collect data from providers after recovery 

• Long term archive data in triplicate 

 

Convert data to EGO format 

 

Forward data to: 

• MASSMO project partners 

• UK Met Office 

• EGO GDAC (once data access restrictions 
passed) 
 

Secure 

archive 

Pilot base 

station 

Reformatting 

and QC 

Data  

dissemination 



Everyone's 

Glider 

Observatories 

(EGO) – glider 

data in the 

context of the 

global ocean 

observing 

system 



EGO format - A common data exchange format 

EGO glider data format established by the 

GROOM community (October 2012): 

• Climate and Forecast (CF) and SeaDataNet 

compliant NetCDF. 

• Moving towards alignment with data 

standards being developed internationally 

(e.g. IMOS in Australia and IOOS in the U.S). 

• Standard quality control protocols for both 

near real-time and ‘delayed-mode’ glider 

datasets (utilising Argo). 

• Ensures that glider data, metadata and 

technical information are stored and 

distributed in a consistent manner.  



MASSMO data management status 

Secure archive 

• On-going, recovery data currently being 
synchronised from SAMS 

 

Convert data to EGO format 

• Conversion to start week commencing 21st 
November 

 

How to share with project partners 

• Is secure FTP acceptable? 

 

Forward of data to EGO GDAC 

• Need to confirm when data  can be made public 

 

Secure 

archive 

Pilot base 

station 

Reformatting 

and QC 

Data  

dissemination 



Assign a DOI to the dataset? 

https://www.bodc.ac.uk/data/published_data_l

ibrary/catalogue/10.5285/0a6d1741-6c71-

248b-e053-6c86abc0175d/  

Is a DOI needed for the 

dataset of raw data (with 

ASCII conversions) and EGO 

version of the data? 

 

Example from MASSMO01: 

https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
https://www.bodc.ac.uk/data/published_data_library/catalogue/10.5285/0a6d1741-6c71-248b-e053-6c86abc0175d/
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Oceanids data flow 
C2 data flow will 

cover mission 

planning, data 

processing, data 

exposure and 

forwarding. 

 

An integrated 

data system 

spanning 

MARS, Sea 

Systems and 

BODC.  



Oceanids data flow 

NMF data 

portal will 

be central 

point for 

user to 

access 

services 

 
 



Oceanids data flow 

Metadata 

collation 

and Job 

creation 



Oceanids data flow 

Archive 

and 

access 

control 
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Oceanids data flow 

Data 

discovery 

and 

delivery 

 
 

API 



Why use an Application Programming Interface? 

ERDDAP is an option being investigated: 

• Open source, NOAA are primary authors 

• Integration with access control needed 

• Addition of OGC SWE standards delivery module 

possible (enabling a future link to automated EMODNet 

data ingestion & ISO19115 compliance) 

• Enables users to subset data 

• Select different output formats i.e. exposure in text 

based formats in addition to EGO, new formats can 

potentially be added 

• Built in data plotting routines 

• RESTful queries to data/metadata/plots 



System wide components 

Workflow management 

• Move from a  schedule based system to an event 

driven system to reduce delays and manage load 

i.e. ensure processing of large recovery datasets 

does not impact on NRT data 

Software System Resilience 

• Introduction of systems failover that will make 

system resilient to single site IT interruptions 

• Necessary to function as a real time data 

assembly centre 



End-to-end sensor-to-desktop data service 

 

Web portal will enable users/technicians/pilots to: 

• Setup sensor and platform metadata 

• Setup glider deployments 

• Assign access control policies 

• Rapid access to data (raw, recovery, converted 

to exchange formats, delayed mode) 

 

Data system will support: 

• Standardised metadata and data (incoming 

and outgoing) 

• API based data access 

To be available to the UK marine community; making data an integral 

component of marine autonomous systems services. 



Prof Russ Wynn 

Chief Scientist Marine Autonomous and Robotic 

Systems MARS NOC 

 Initial plans for MASSMO4 and 5 



Initial plans for MASSMO4 and 5 
 

• MASSMO4 (May-June 2017) - oceanography and PAM in NE Atlantic 

 

• Platform focus = combined USV and submarine glider fleet 

 

• Hopefully undertaken in partnership with NATO-CMRE CWIX 2017 

 

• Dstl aiming to provide funding for co-ordination and operations at NOC 

 

• NOC will work with partners to deliver data, analysis, management 

 

• MASSMO5 (TBC 2018) - oceanography and PAM in Arctic, under ice 

 

• Platform focus = Ausosub Long Range……possibly other platforms 

 

• Likely to be undertaken in partnership with NERC, RN, US Navy 

 

• Industry partners invited - support platform, sensor and C2 development 
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