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1ST GALILEO ASSEMBLY - USER CONSULTATION PLATFORM – TRANSPORT- MARITIME  

Meeting Date 28.11.2017 Time 10:15 – 16:30 

Meeting Called By GSA – Manuel Lopez 
Martinez 

Location Madrid, INTA Dome  

Minutes Taken By Thiago Tavares Next Meeting Date  N/A 

Attendees GSA: 
Manuel Lopez Martinez, GSA (Moderator) 
 
Other participants: 

1. Michael Fairbanks, Tailor Airey (Chair) 
2. Silvia Porfili, GSA (EEXP) 
3. Carlos Armiens, JRC (ERNP) 
4. Capt. Johan Gahnström, Intertanko (Tanker safe transport) 
5. Ana Cezon Moro, GMV (GNSS Section Head) 
6. Gergeli Mezo, RSOE (Inland waterways Emergency and 

Disaster information service) 
7. Douglas Watson, Ericsson (Director – Business unit shipping) 
8. Nikolaos P. Ventikos, Technical University of Athens (Head of 

Maritime Risk Group - Safety and Pollution) 
9. David Fanego de la Bodega, Hispano Radio Maritima (Bridge 

integrator) 
10. Pedro Gomez, INECO (Maritime SBAS software Rx) 
11. Neil Jordan, OceanSignal Limited (SAR beacon Manufacturer) 
12. Juan Defez, Direction General Marina Mercante España, (SAR 

authority) 
13. Enrico Barro, Vitrociset (Skipper – Leisure Boating Business ) 
14. Simone Perugia, Thales Alenia Space Italia (System Engineer) 
15. David Russels, VERIPOS (Services and Marine Systems) 
16. Miguel Tortosa, EUTELSAT Communications 
17. Laurent Jobey, SYRLINKS (SAR beacon Manufacturer) 
18. Ivan Tesfai, RINA CONSULTING (Port Terminal Cyber Security) 
19. Jose-Manuel Alvarez, ESSP (Service Development Manager) 
20. Thiago Tavares, VVA 

Distribution (in 
addition to attendees) 

UCP Plenary, GSA 

 

Organisation Name  Signature 

GSA Manuel Lopez Martinez  

VVA Thiago Tavares  

 

Agenda Items Presenter 

10h15-11h15 

1.  Round table with participants (5’ presentation per member) 

Manuel Lopez 
Martinez, GSA 
 

11h15-12h45 

2. User requirements presentation (by GSA) and discussion (all) 

Manuel Lopez 
Martinez, GSA 
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12h45- 13h00 

3. Emerging applications and new trends in R&D (inputs for FP9) 
Autonomous vessels and dynamic positioning 

Manuel Lopez 
Martinez, GSA 

14h00- 14h30 

4. Emerging applications and new trends in R&D (inputs for FP9) - 
Timing for sensor fusion, Accident investigation, Bathymetry survey, 
SAR – new uses of RLS 

Manuel Lopez 
Martinez, GSA 

14h30-14h55 

5. Common trends in transport / multimodal transport. Sensor fusion, 
Automation (manual/teleoperated/autonomous), UAVs to support 
operations (e.g. maritime surveillance, inspections, piloting, offshore 
operations) 

Manuel Lopez 
Martinez, GSA 

14h55-15h30 

6. Inputs to European Radionavigation Plan (RN systems, augmentations 
and backs-up) 

Carlos Armiens, JRC 

15h30-15h50  

7. Ideas for enhanced services for Galileo and EGNOS and GSC 
information services 

Manuel Lopez 
Martinez, GSA 

15h50-16h30  

8. Panel report preparation 

Manuel Lopez 
Martinez, GSA 

 

Summary 

The European GNSS aims to keep a constant dialogue with the civilian community of users. With 
EGNOS fully operational and Galileo in Initial services it is necessary to continuously improve the 
services and plan future evolutions. A key driver for improvements and evolutions are user needs. 
The User Consultation Platform (UCP) took place on 28th of November during the 1st Galileo User 
Assembly in Madrid. It was organized as a forum for interaction between end users, user 
associations and representatives of the value chain such as receiver and chipset manufacturers, 
application developers, and the organizations and institutions dealing, directly and indirectly, with 
Galileo and EGNOS.  
 
The Maritime panel gathered 20 participants, representing industry, research institutes, national 
authorities and European institutions with interest in maritime and inland waterways. 
One of the key messages was that the institutional statutory requirements (e.g. IMO) are the bare 
minimum and they generally do not reflect the real more stringent operational requirements for the 
inland waterways and maritime sectors. Participants approved the approach to categorise the 
maritime applications and their required performances per type of operation and per order of 
magnitude (i.e. 0.1m, 1m and 10m). 
The overall objective of the segment continues to be resilient PNT but non-performance 
requirements such as authentication, resilience are also very important. To meet the requirements 
of critical applications, fusion from different sensors to provide redundancy to the system is needed. 
Timing is also becoming increasingly important with requirements ranging from 1 second (low 
performance) to 1 micro second (high performance). 
When it comes to R&D, it is important that projects sponsored by EU institutions are relevant and 
in line with what is requested by the market and supported by political framework to promote and 
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support innovative technologies in the sector. Research on complementary terrestrial systems and 
sensor fusion (including timing) to promote resilience and redundancy is important. Autonomous 
vessels are another topic highlighted as one of the priorities. In addition to having a better 
understanding of resiliency for this application, more research is needed to develop different 
operation scenarios and collision risk models. The use of autonomous vessels for SAR operations 
should be investigated as well as the real accuracy requirements for SAR operations. The use of 
UAVs for support operations (i.e. maritime surveillance, inspections, piloting, offshore operations) 
should be further explored. For IWW, research is needed to define the potential use of data 
recording from the landside for accident investigation. 
The panel discussion was concluded with some recommendations from the participants for 
enhancing Galileo Services and Galileo Service Centre user support. A rapid dissemination of 
maritime safety information through the proper channels was deemed essential to ensure the 
added value of Galileo services. In addition, participants reinforced that easy access to Galileo 
performance data is very important and they have suggested that Galileo Services could include the 
service monitoring for verification of performance for forensic investigation and geofencing services 
for safeguarding of marine protected areas.  
 

Minutes of Meeting 

10h15-11h15 Round table with participants 

- Introduction of the different points of discussion in the agenda 
- All participants accepted the agenda 
- The Draft user requirements document has been shared with registered participants 

prior to meeting. The objective of the meeting is to receive the feedback from 
participants on the proposed user requirements 

 
Presentation of participants: 
- Manuel Lopez Martinez (GSA, https://www.gsa.europa.eu/). Manuel is Technology 

Officer for Maritime, IWW and SAR applications and Professor in System Engineering 
and Automation. The GSA is responsible for the operation, security, exploitation and 
marketing of Galileo and EGNOS services. Manuel is also the Moderator of the 
Maritime Section. 

- Michael Fairbanks (Tailor Airey, http://www.taylorairey.com/home.html ): Michael is a 
maritime expert with over twenty-five years’ experience as a management consultant 
specialising in the operational, business, regulatory, policy and institutional aspects of 
air and marine transport infrastructure. He is the secretary of the European Maritime 
Radionavigation Forum and also the co-chair of the workshop. 

- Johan Gahnström (Intertanko, https://www.intertanko.com/): the association 
represents the independent tanker owners around the world. The interest in the 
meeting is to understand if Galileo could fulfil the necessary requirements of the 
industry. 

- Ana Cezon Moro (GMV, https://www.gmv.com/en/): GMV is a privately owned 
technological business group providing consultancy and engineering services in 
different fields, including maritime. Particular interest is in the integrity and safety 
context and to understand which are the user needs and their impact in the maritime 
requirements. GMV is implementing the SEASOLAS project which analyses a potential 
EGNOS Maritime Safety Service with new receivers on-board vessels that use future 
EGNOS V3 Dual Frequency Multi Constellation capabilities (EGNOS V3, L1 and L5 

https://www.gsa.europa.eu/
http://www.taylorairey.com/home.html
https://www.intertanko.com/
https://www.gmv.com/en/
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frequencies, GPS and Galileo). Within the scope of SEASOLAS, GMV is also developing 
a new integrity information concept at user level tailored for the maritime community. 

- Gergeli Mezo (RSOE, http://www.rsoe.hu/home/index/english): RSOE operates 
Emergency and Disaster Information Service (EDIS) in Hungary within the objective to 
monitor and document all the events on the Earth which may cause disaster or 
emergency to IWW users. Particular interest is on position information and recording 
for IWW users. 

- Douglas Watson (Ericsson, https://www.ericsson.com/en ): the company is a system 
integrator and it is interested in autonomy and how those systems can affect logistics 
and transportation. 

- Nikolaos P. Ventikos (Technical University of Athens, https://www.ntua.gr/en/ ): 
focused in research on autonomous ships and SAR. Interested in understanding how 
GNSS can be used in those maritime applications, including safety critical applications. 

- David Fanego de la Bodega (Hispano Radio Maritima, http://www.hispanoradio.net/ ), 
is a system integrator for land based infrastructure and equipment to ship owners. 
Interested to learn more about on how to integrate Galileo in a solution to be 
provided to the customers. 

- Pedro Gomez (INECO, https://www.ineco.com/webineco/en ): engineering and 
consultancy firm with focus on the development of transport infrastructure. Currently 
working at the GNSS Service Centre. Interested to understand the needs and the 
expectations of the maritime users in relation to the Galileo centre and Galileo 
services. 

- Neil Jordan (OceanSignal Limited, http://oceansignal.com/): company focused on 
design and manufacture of Satellite and Terrestrial Emergency Rescue Beacons based 
upon VHF/UHF, Iridium, DSC, AIS, GNSS and battery technologies. Main interest is on 
what Galileo can provide to support anti-spoofing, UAV and SAR. 

- Juan Defez (Direction General Marina Mercante España, 
https://www.fomento.gob.es/MFOM/LANG_CASTELLANO/DIRECCIONES_GENERALES/
MARINA_MERCANTE/ ) institutions responsible for organisation of the maritime 
operation and fleet in Spain. Interested in knowing more about positioning devices to 
reach as soon as possible the people during SAR operations. 

- Carlos Armiens (JRC, https://ec.europa.eu/jrc/en): EU institutions focused on science 
and research development. Currently working on the finalisation of the ERNP. 
Interested to know more about backup systems to understand what happens if GNSS 
fails. 

- Enrico Barro (Vitrociset, http://www.vitrocisetbelgium.com/ ) the company operates 
in Space & Telecom sectors providing turn-on key systems, software and services with 
strong emphasis in the satellite ground operations. Focus in the maritime domain is on 
leisure and recreational vessels. Interested in the possibility of having cooperative 
system in the maritime domain. 

- Simone Perugia (Thales Alenia Space Italia, https://www.thalesgroup.com/en ): the 
company designs, develops and constructs satellites in Italy. It serves 
telecommunications and navigation; remote sensing; manned systems, and space and 
orbital infrastructures; meteorology and scientific applications; launch, transport, and 
re-entry systems; and control centres. Interest is to know the benefits of Galileo to 

http://www.rsoe.hu/home/index/english
https://www.ericsson.com/en
https://www.ntua.gr/en/
http://www.hispanoradio.net/
https://www.ineco.com/webineco/en
http://oceansignal.com/
https://www.fomento.gob.es/MFOM/LANG_CASTELLANO/DIRECCIONES_GENERALES/MARINA_MERCANTE/
https://www.fomento.gob.es/MFOM/LANG_CASTELLANO/DIRECCIONES_GENERALES/MARINA_MERCANTE/
https://ec.europa.eu/jrc/en
http://www.vitrocisetbelgium.com/
https://www.thalesgroup.com/en
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different services including the maritime sector and where the final users can benefit 
from Galileo. 

- Silvia Porfili (GSA, EGNOS department - service engineering team, 
https://www.gsa.europa.eu/ ). EGNOS service engineering department focuses on the 
development of new services for applications in various user domains and is analysing 
the provision of EGNOS V3 dual frequency and multi-constellation (DFMC) service for 
maritime users. Also interested to understand under which conditions the EGNOS 
DFMC service could be attractive for the maritime sector. 

- David Russels (VERIPOS, https://www.veripos.com/ ): the company provides global 
navigation and PPP services. Interested to understand what Galileo could provide in 
terms of accuracy, liability, system integrity. 

- Miguel Tortosa (EUTELSAT, http://www.eutelsat.com/en/home.html ): satellite 
operator providing coverage over the entire European continent, the Middle East, 
Africa, Asia and the Americas interested in synergies between the navigation systems 
in oceans.  

- Laurent Jobey (SYRLINKS, http://www.syrlinks.com/ ): the company designs and 
manufactures products and services for the Space, Defence and SAR markets (e.g. 
GNSS receivers, AIS beacons, miniature distress beacons). Interested in time and 
frequency applications for the maritime sector. 

- Ivan Tesfai (RINA CONSULTING, http://www.rinaconsulting.org/en/ltd ): company 
focus in the provision of engineering services, including to support general maritime 
transportation, ports and harbours, alternative energy (such as offshore wind farms) 
and the development, operation and maintenance of all nearshore and offshore Oil & 
Gas facilities.  

- Jose-Manuel Alvarez, ESSP (Service Development Manager): ESSP is specialized in the 
operations and service provision of safety-critical navigation satellite systems. ESSP is 
the current holder of the EGNOS Service Provision contract funded by the European 
Union with a clear mandate to help foster the use of satellite navigation within 
Europe, including the maritime sector. 

- Thiago Tavares (VVA, http://www.vva.it/en/european-public-policy): VVA is a 
consulting firm with strong experience in market and economic analysis of Space and 
Transport sectors both for public and private clients. VVA (together with GMV) is 
currently implementing the SEASOLAS project which looks into the potential use of 
EGNOS for the maritime sector. Interested in understanding user needs for the 
maritime users in difficult environments such IWW and harbours. 

11h15-12h45 User requirements presentation (by GSA) and discussion (all) 

- Summary of UR document was presented 
- The document was produced based on the user requirements available in the 

literature (IMO, IHO requirements, requirements from the US Federal Radionavigation 
Plan, and previous projects). 

- Objective of the session is to validate if the order of magnitude presented is sufficient 
or not. 

 
Coverage needs of the Maritime User Community: 

- A study was performed to check routes with high traffic – congested areas based on 
AIS data) – those that require more support from the maritime authorities.  

- Some areas with high traffic are not covered by land infrastructure i.e. IALA beacons. 

https://www.gsa.europa.eu/
https://www.veripos.com/
http://www.eutelsat.com/en/home.html
http://www.syrlinks.com/
http://www.rinaconsulting.org/en/ltd
http://www.vva.it/en/european-public-policy
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- EGNOS can provide solutions in areas where IALA beacons are not deployed or 
coverage is patchy and there is high traffic 

- In the Arctic Zone, cargo and fishing vessels are introducing a growth in specific areas 
and EGNOS services could bring safety to the operations in these harsh environments. 

- The Suez Route (Mediterranean Sea) concentrates a very high SOLAS traffic (mainly 
cargo and tanker). Most of the areas traversed by these routes are outside the EGNOS 
Open Service.  

Maritime User Requirements: 
Table of user requirements for navigation in different waters (i.e. classification as per IMO) 

- User requirements considered are based on IMO, MARUSE project (GSA project), FRP, 
IHO (provides recommendation on the minimum accepted accuracy for navigation 
charts depending on the type of navigation) 

Comments from participants: 

- Institutional statutory requirements are the bare minimum. These requirements are 
broad and globally applicable. Real requirements may be more challenging and are likely 
to vary from place-to-place. If the maritime community decides that the current 
statutory requirements should be amended, e.g. more stringent performance is 
needed, then the IMO process must be followed 

- These statutory requirements often do not reflect the real more stringent operational 
requirements. These more stringent and local requirements could be reflected as 
guidelines to define what the service should deliver. Guidelines offer more flexibility 
and are easier to change 

- There are conflicts between requirements derived from different sources 

- The overall objective for the maritime community is to have a resilient PNT in an 
environment where electronic systems are becoming more and more dominant 

- Maintaining signals in space is also one of the challenges 

- Participants suggested to base the accuracy user requirements on the Category Zone of 
Confidence (CATZOC)1 used by cartographers to highlight the accuracy of data used on 
charts.  

- It was suggested to discuss with national cartographic institutes to understand which 
accuracies they use, however it also mentioned that the positioning accuracy does not 
necessarily need to be as precise as the cartographic 

- Some ports use RTK for positioning and for those, precision is higher than the 1 m 
proposed 

- For IWW, it has been said that 10 m is not enough. 2-3 m should be considered instead. 
- It was also highlighted that the interaction with users (such as the UCP workshop) is 

necessary 
- Non-performance requirements are very important (authentication, resilience – 

interference and anti-spoofing) 

- For INTERTANKO, Integrity, Availability and Continuity are more important than 
accuracy (IMO accuracy should be sufficient for the specific industry) 

- Leisure and recreational vessels (Vitrociset):  

                                                           
1 https://www.admiralty.co.uk/AdmiraltyDownloadMedia/Blog/CATZOC%20Table.pdf 

https://www.admiralty.co.uk/AdmiraltyDownloadMedia/Blog/CATZOC%20Table.pdf


 

 GSA-MKD-MAR-MOM-236052 

 

o it is a very innovative market but users don’t have clear requirements, they 
expect the industry to propose the options. For leisure market, 1m is 
necessary and GPS is not sufficient e.g. if you want to drive a boat in an empty 
space (parking).  

o Availability and continuity is not an issue.  
o The biggest problem is related to data communication and not navigation. 

Telecommunication operators should be involved.  
o For pure leisure application authentication is not needed (and in some cases, 

it is not wanted) but in the semi-regulated applications, authentication is 
needed by the authorities to know where the vessels are – to guarantee the 
position.  

o Managers of the protected areas are interested to ensure that boats don’t go 
in these areas. Interest is to prevent the violation rather than give fines to the 
entering in the protected areas. Integrity is not essential for such 
enforcement. To prove the violation through forensic investigation, 
authentication of the signal is needed.  

o Coast authorities are considering the exchange of data between users and 
authorities in order to enlarge VTS capabilities for leisure boats for the future. 

o AIS class B – number of accidents should be checked to understand the risks. 
Big yachts are well organised and carry sophisticated navigation equipment 
and don’t want to be regulated (smaller boats would like to be regulated, 
larger boats are already regulated – big yachts are bottlenecks) 

- Timing is becoming more important, not only for navigation but for the operation and 
synchronisation of on-board systems such as engine management and radar. 
Applications have range of accuracy requirements from low performance ≤ 1 second 
for, e.g. synchronisation of lights through to high performance ≥1 micro second for 
time-stamping, measurements with high frame rates. 

- Authentication is important for regulated applications with statutory, minimum 
requirements. 

- Cyber security needs to be a priority e.g. jamming, spoofing. 

- There is sometimes a mismatch of PNT requirements on board a single vessel for 
different applications in the same location, e.g. general navigation requirements are 
different to collision avoidance requirements. The mariner needs to be sure what level 
of service is provided and what applications are supported. 

- For an increasing number of applications, it is not only position that is important but 
other parameters, such as rate of turn and the relative position of the bow and stern 
of the vessel. 

 
Categories for navigation and positioning applications 

- User requirements were divided by categories (IMO 915) to reflect different use cases. 
 

Comments from participants: 
 

- Participants approved the approach to categorise the applications and their required 
performances per type of operation (per order of magnitude i.e. 0.1m, 1m, 10m, 
noting that often intermediate (lower) levels of performance might be acceptable 
depending on local circumstances). 



 

 GSA-MKD-MAR-MOM-236052 

 

- It was suggested that one more stringent category with 0.01 m accuracy should be 
added to cover some specific applications requiring higher precision than decimetre 
accuracy. 

- Fusion from different sensors is likely to be needed to meet the requirements of 
critical applications and provide redundancy and resilience. 

- Category 1: for SAR, only GNSS is sufficient. For 2nd generation beacons, GNSS-
independent location requirement is 30 m. Casualty analysis require a separate 
recording related to VDR. 

- Category 2: “Port operations: Local VTS” – it should be clarified that the Local VTS 
relies on the signal received from the ships, the requirement of using augmentation 
for achieving higher accuracy should be to the ships and not the land infrastructure.  

- Large vessels have 2 or more antennas that can be used to calculate rate of turn and 
lateral displacement.  

- Positioning from antennas could be used as protection levels but problem could come 
from the errors in the antennas from the satellites. EGNOS could correct potential 
satellite errors and then the use of the relative position of the antennas could be used 
as a sort of protection level – alert if the positioning between antennas is not correct. 
 

Consultation process for intermediate user performances 
- A consultation was done among different European port authorities to have their view 

on the need of intermediate performance levels for navigation and positioning 
operations in ports. 

- Results indicate that most respondents tend to select the most stringent requirements 
but it sometimes does not represent the real needs. 

 
Comments from participants: 

- Question 2 – different replies could have been because the question was not clear. 
The concept “navigation in ports” is too general. Each operation need to be well 
defined for the questions. 

- Question 5 – was an open question. Average duration for operation is 3h. For tankers 
– operations from 30 min and 7 h. Size of the ship and distance (could go to 80 km) are 
the most important parts. During the entire operation you need to be very focused. 
GPS not used, only Radar and sensors. 

- Question 6 – continuity concept and variation might not be well understood by the 
users. It is suggested that the requirements are broken down in “minutes” which is 
more understandable for the users. 

- Question 12 – “automatic collision avoidance” is referring to potential use in 
autonomous vessels 

- Trend is to go for more accurate systems (if available) 
- CONCLUSION: order of magnitude is valid and it is aligned with the IMO guidelines 

MSC.1/Circ.1575 with multi-system and multi-sensors (document has been finalised). 
Concept differentiating Operational Requirements from Technical Requirements levels 
 

12h45-13h00, 14h00- 14h30 Emerging applications and new trends in R&D (inputs for FP9)  

 General 
- Main challenges 

o Resilient PNT 
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o Maintaining signal in space 

o Cyber security 

- Main technical barriers 

o Radio Frequency (RF) signal interference on vessels 

o Regulation not keeping up with technology 

o Data communications is critical 

- Technology trends 

o Sensor fusion to provide resilient PNT 

o Multi-constellation and multi frequency 

o Authentication 

- EU should encourage Europe’s industry to innovate and it should avoid developing EU 
services that compete with Europe’s industry existing services e.g. Galileo CS. 

 Complementary terrestrial systems 
- Research on complementary territorial systems for resilience (backup) is necessary 

 Autonomous vessels  
- GMV participated in the EGUS project to identify the user requirements for 

autonomous vessels 
- Horizontal accuracy is an important parameter but horizontal alert limit (HAL) is the 

most important parameter 
- Requirements derive from expert consultation 
- Resistance to spoofing is also critical 
- Additional research to include different scenarios and collision risk models is necessary 

to augment the analysis already done to assess the requirements for autonomous 
navigation in realistic traffic situations 

- Better understanding of resilience requirements is also required 
- Key areas to be developed to enable autonomous vessels: 

o Accurate and more importantly robust/resilient anti-spoof navigation systems 

o Accurate maps of ports and harbours, tidal areas and rivers with regular 
updates on moving sandbars and other potential underwater obstructions 

o Monitoring and interconnectivity of all major and essential systems on board a 
vessel, from engines to cargo for preventive maintenance and ongoing in 
transit monitoring purposes 

o Cost effective high data rate interconnectivity between the vessel and shore 
support facilities (both the vessel owners/operators and harbour and port 
authorities) 

 

 Dynamic positioning 
- The control system for dynamic positioning in a vessel uses a combination of sensors 

including GNSS, lasers, radar, wind detectors 
- Redundancy is very important (sensors and GNSS) 
- Authentication is also important because spoofing is an issue 
- Signal interference is also an issue 
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- High precision is needed 

 

 Oil and Gas positioning services: 
- Performance standards are set within the industry itself rather than by external bodies 
- Tenders for services to offshore oil and gas companies are strict in their requirements 

and require assurance that these requirements are met 
- Less than 10 cm, because the 10 cm in the surface is a much higher error in the seabed 
- GNSS is also used as a source of time, 1s is sufficient  

 

 Timing for sensor fusion 
- Resilient position navigation 
- Sensor integration 
- At the moment, only source of timing is GPS 
- Time is critical because multiple sensors depend on time – sensors that appear 

independent have a common point of failure through the source of timing. 
- 1 microseconds precision and 50 Hz could be required 

 

 IWW traffic management 
- Inland waterways environment is more challenge than open seas, even in coastal 

areas, due to the much tighter spaces and distances on most rivers and canals, the 
spacing between vessels and between vessels and the river banks can be quite tight 

- The spacing between vessels also leads to a secondary issue of interconnectivity 
between vessels, if one slows down for some reason, then so must the vessels behind 
it, thus you cannot just manage vessels in isolation from each other; 

- A Mesh/grid mapping network would be required to leverage control. A solution of 
this type will ideally need to be seamless across international borders. 

 Accident investigation on IWW 
- In case of accidents, bridge collisions, insurance between two ships can be an issue 
- AIS track is used to reconstitute the accident, if there are any problems in the 

positioning information, it could be an issue in court. Authorities need integrity of 
information 

- What is it missing for R&D: special service with the backup of the signal. For IWW, 
there is no recording equipment in the vessels. Only VHF and transponders are used. 
For IWW, shore-based AIS monitoring should be required and they should require the 
positioning of the vessel because the vessel themselves are not required to record 
data. 

- Authorities distribute the augmentation messages through VHF 
- Insurance: if they use AIS positioning to report the position augmentation is necessary 

in this situation to ensure that the horizontal accuracy is below 10m. 
 

 Bathymetry survey (IWW) 
- Special surveys – use of RTK but requires special vessels and it is high cost 
- For areas that require regular surveys, unmanned vessels could be interesting – 

accuracy of 1m 
 

 SAR – new uses of RLS 
- Initially, requirement was 120 m but in the final part of the rescue operation more 

precision could be needed. Nevertheless, it has been highlighted by participants that 



 

 GSA-MKD-MAR-MOM-236052 

 

the original requirement of 100 m was a not a user requirement but a coding 
restriction 

- With GNSS, 30 m could be achieved. With multi-constellation, a 12m is easily 
reachable 

- EGNOS is not necessary –  view of sight could be sufficient in most situations 
- 2nd Generation beacon includes 3.4 m as a requirement but it does not define ways to 

achieve it 
- If unmanned vessels would be used for SAR operations in rough seas, better than 1m 

accuracy would possibly be required (in case of autonomous distress unmanned 
vessels, especially in rough seas)  

- There is considerable uncertainty in the real requirement for accuracy for SAR. More 
investigation is required to determine this 

- the proposed Galileo Return Link Service which start has been postponed to Q1 2019 
is believed to be one of the most promising applications. It will be a key unique selling 
proposition (USP) for 406 MHz beacons and as such expected to have a high take up of 
RLS capable beacons over the next few years once the service is operational and 
people become aware of it. 

- The further development of the Type 2 RLM Service with the ability to send messages 
over Galileo could be really significant, for example the ability to send weather 
warning or tsunami alerts or a host of other items of information to multiple devices 
or just one device would be a really great enhancement to the system, that is make it 
more than just a navigation system, turn it into an information service as well for non-
SAR and SAR related usage. 

- Main challenges: 

o Accuracy and data integrity are a clear priority. The user requires a position fix 
that they can trust the position being provided, this is critical for any 
autonomous system whether that be an unmanned vessel or a 406 MHz 
beacon. 

o After accuracy / integrity comes robustness of the system, it has to work 
under adverse conditions, in poor weather, when a ship is subject to violent 
motion, when part of the sky is masked by something or the receiver 
sensitivity is impaired or there is interference nearby. 

o Finally, and just as important as the two items above in many applications, is 
data resilience. The system has to be capable of withstanding spoofing and 
jamming and ideally should continue to function in these environments, but if 
not should at least be able to indicate that the position provided may not be 
reliable. 

o Cost of hardware 

o Miniaturization of equipment for wearable electronics beacons 

- Main Technical barriers: 

o From a maritime perspective, apart from violent movement of a vessel and 
the ability to continue to track satellites when the antenna is moving all over 
the place, the only other real issue on a vessel is potential interference from 
nearby satellite systems that also operate in L Band (e.g. Inmarsat, Iridium 
etc.).   Clearly making the front end of Galileo receivers capable of coping with 
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adjacent band interference is important as is making sure that any nearby 
signals do not leak into the GNSS frequency bands. 

o For other maritime applications, such as beacons and MOB devices, the key 
issues are different in that Time To First Fix (TTFF) is a critical parameter, 
followed by the ability for the Receiver to be able to cope with wave wash-
over/scintillation effects and violent movement.   These are issues that are not 
given much importance by many but which are critical in SAR applications.   

o Power consumption of GNSS receiver for embedded application (beacons) is a 
challenge 

o Obviously critical are inland in urban environments, in buildings or in natural 
mountainous areas etc., Multi-path issues especially on the inland markets. 
River radars do rely for a great majority on the accuracy of GNSS compasses. 
Within urban areas multi pathing due to buildings, bridges etc. is still a big 
issue. 

- Main Technology trends 

o GNSS integration to provide receivers that can operate on GPS, Galileo, 

EGNOS, Glonass and Beidou and importantly can operate in a multi-

constellation and multi-frequency mode taking data from say one GPS 

satellite, one Galileo satellite and one Glonass satellite to obtain a 2D position. 

o From the perspective of battery powered devices continued reduction in 

power consumption. The use of multi-constellation GNSS modules has 

generated the need for increased processing capability, which in turn means 

higher currents, so we need to find ways to include this capability with 

minimal increase power consumption at the same time. 

o GNSS disciplined micro-atomic clock or ultra-stable oven controlled crystal 

oscillators (OCXO) 

o True integration into clothing etc. This has progressed over the last 5-6 years 

but yet to be made economically viable and reliable. 

- Which EGNSS service(s) is the more relevant for the top 3 applications? 

o Galileo Open Service (OS) is the most important as consumers generally do not 
want to pay for anything, the question really becomes will OS be good enough 
for critical navigation applications? Or will it be necessary to upgrade to either 
the Commercial Service (CS) or maybe even the Public Regulated Service (PRS) 
in order to get the reliability, integrity and resilience needed and if so will 
people be prepared to pay for this and will such services (e.g. PRS) be available 
for these applications. 

o From a 406 MHz beacons perspective, clearly the other very important service 
is the Search and Rescue Service (SAR) that is additional payloads on the 
Galileo satellites and providing the RLS. 

 

In addition to the above, participants answered to two questions related to R&D funding priorities 
 

1. What size would you expect for R&D projects sponsored by EU Institutions?  
(x10k€, x100k€, 1 M€, xM€) 
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a. Some participants indicated that focus should be on R&D projects between 100k€ 
and 1M€ while other participants indicated that if they are to leverage tangible 
work, the focus should be between €300k to €2-3M depending on the scope of 
the project and the numbers of participants. The size should also depend on the 
project. For application areas that already exist, getting to market quickly is 
important. However, some innovative application areas might require more time 
and resources. 

2. How many R&D projects sponsored by EU Institutions would you expect per year? 

a. It is important that the EU sponsored R&D projects are relevant and in line with 
what is requested by the market. 

b. Some participants indicate From a Maritime perspective we would estimate that 
somewhere between 5 to 10 R&D projects a year would be target to aim for, 
however others indicate that 2 to 3 would be sufficient. 

 

14h30-14h55 Common trends in transport / multimodal transport 

 Sensor fusion 
- This is a major trend in the maritime sector 

- It is important to have a better understanding of resilience and on backup systems 

 UAVs to support operations (e.g. maritime surveillance, inspections, piloting, offshore 
operations) 

- It is already used in the sector for: 
o Platform inspections 
o Piracy (security) 
o Off-shore operations 
o Arctic navigation, looking for open tracks in the ice 
o UAV for fishing identification e.g. tuna fishing 

- Could also be used for: 
o Environmental control - emission of exhaust gas 
o Potentially also to support piloting 

 

14h55-15h30 Inputs to European Radionavigation Plan (RN systems, augmentations and backs-
up) 

- Carlos Amiens from JRC briefly presented the ERNP 
- Only focused on Radionavigation systems and only on technologies available in Europe 
- Radionavigation Systems recognised as part of WWRNS 

o GPS, GLONASS, Galileo, Beidou – multi-constellation, single frequency and 
multi-frequency  

- Augmentation Systems 
o IALA radiobeacons (GBAS), EGNOS (SBAS) and EDAS (internet) 
o AIS MT17/VDES 

- Back-up systems 
o R-MODE (AIS+IALA radiobeacons) 

- Sensor fusion: 
o Inertial systems: IMU 
o Technologies for obstacle detection: Radar, Lidar, Cameras, ultrasonic sensors 

- Mapmatching technologies 
- This is the first edition, but it will be updated regularly (every 3 years) 
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- The document will be published in one month and distributed with the group 
- User survey will follow after the document will be published 

There will be subsequent work on complementary systems 
 

15h30-15h50 Ideas for enhanced services for Galileo and EGNOS and GSC information services 

- General information about the GSC: 
o There is a website linked to GSC 
o Technical Documents OS, SAR, EDAS are available 
o Quarterly reports about performance of Open Service and SAR 
o It provides information in relation to the status of the satellites 
o User support website related to the status of EGNOS in real-time. 
o Helpdesk also available 

- Recommendations for enhancing EGNSS Services and GSC user support: 

o Easy access to Galileo and performance data 
o Rapid dissemination of maritime safety information through the proper 

channels 
o Service monitoring for verification of performance for forensic investigation. 

EGNOS data is recorded regularly, so it is possible to know the quality of the 
signal in the specific area. It could be used for post-accident investigation. 
However, it would be probably difficult to define the signal errors at local 
level. SOLAS vessels, on-board positioning recording is mandatory. Not the 
case for IWW 

o Geofencing concept for areas (e.g. protected areas) which should not be 
entered, geofencing already possible with AIS however signal is not certified 

 

Conclusions 

1. Highlights of our recommendations for the User Requirements document  
- Institutional statutory requirements are the bare minimum. If we need more stringent 

statutory requirements we need to follow the IMO process 

- These statutory requirements often do not reflect the real more stringent operational 
requirements. These should be reflected as guidelines to define what the service 
should deliver 

- The overall objective is resilient PNT 

- Non-performance requirements are very important 

o Authentication 

o Resilience 

 Interference 

 Anti-spoofing 

- Timing is becoming more and more important 

o Low performance (1 second) 

o High performance (1 micro second) 

- Applications can be grouped by order of magnitude performance requirements 
(0.01m, 0.1m, 1.0m, 10m) although it is possible for intermediate service levels to 
enable applications in some circumstances 
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- Fusion from different sensors is needed to meet the requirements of critical 
applications and provide redundancy and resilience 

- Detailed updates in the user requirements document are required 

 
2. Identified R&D needs 

General: 
- Main Industry’s challenges 

o Resilient PNT 

o Maintaining signal in space 

o Cyber security 

- Main technical barriers 

o Radio Frequency (RF) signal interference on vessels 

o Regulation not keeping up with technology 

o Data communications is critical 

- Main technology trends 

o Sensor fusion to provide resilient PNT 

o Multi-constellation and multi frequency 

o Authentication 

Research areas: 
- Research on complementary terrestrial systems for resilience 
- Political framework for innovative technologies 
- Autonomous vessels 

o Build on initial analysis to include different scenarios and collision risk models 
o Better understanding of resilience  

- Timing for sensor fusion 
o Determine timing requirements 
o Investigate sensor integration 

- Accident investigation (IWW) 
o Data recording from land side 

- Search and Rescue 
o Assess real requirements for accuracy 

- UAVs 
o Explore the further use of UAVs to support maritime operations 

 
3. Recommendations for enhancing Galileo Services and Galileo Service Centre user support 

- Easy access to Galileo performance data 
- Rapid dissemination of maritime safety information through the proper channels 
- Service monitoring for verification of performance for forensic investigation 
- Use geofencing for protected areas 
 
 

4.  Answers to the EC questions asked 
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 Which are the technologies/systems that can fulfil the requirements of your sector today? 

- Radionavigation Systems recognised as part of WWRNS 
o GPS, GLONASS, Galileo, Beidou – MC SF or MF  

- Augmentation Systems 
o IALA radiobeacons, RTK (GBAS), EGNOS, PPP and EDAS (internet) 
o AIS MT17/VDES 

 

 Out of these technologies, which is the primary PNT solution at the moment, what are the 
alternative technologies you are using as backup? 

- Primary: 
o GPS, GLONASS, Galileo, Beidou – MC SF or MF 

- Backup systems: 
o R-MODE (AIS + IALA radiobeacons) 

 

 What is your perception for the evolution of your requirements and related primary and 
alternative PNT systems in the next 10/15 years? 

- Sensor fusion: 

o Inertial systems: IMU 

o Technologies for obstacle detection: Radar, Lidar, Cameras, ultrasonic sensors. 

 
 [Include Reference if Actions are traced at another location] 

 

 
 

 
End of Document 

Actions
  

ID Action Description Responsible Due 
Date 

Status Comm
ents 

1.1 Update the Maritime User 
Requirement Document 

MKD GSA    

1.2 Define improvements in Galileo 
Services based on UCP 

GSC GSA/MKD 
GSA 

   

Other Notes & Information 

 

Annexes & Attachments 

1.     Presentation - UCP Maritime and IWW Panel Agenda 

2. Presentation - Summary of the results of discussions in the Maritime and Inland 
Waterways Panel 

 

https://www.gsa.europa.eu/sites/default/files/ucp_maritime_and_iww_panel_agenda.pdf
https://www.gsa.europa.eu/sites/default/files/expo/1stgalileouserassembly-plenary-presentation-maritime.pdf
https://www.gsa.europa.eu/sites/default/files/expo/1stgalileouserassembly-plenary-presentation-maritime.pdf

