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1ST GALILEO USER ASSEMBLY –USER CONSULTATION PLATFORM - SURVEYING 
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‒ Alina Hriscu (AH) 
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Experts and Users 
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‒ Paul Chambon (PC) –Teria/ EXAGONE, France [Expert providing 
review of UR] 

‒ Peter Grognard (PG) – Thales Alenia Space, Belgium 

‒ Martin Janousek (MJ) – Trimble, Germany 

‒ Bo Jonsson (BJ) – BnB Consulting/SWEPOS, Sweden 

‒ Torben Juulsager (TJ) – Geopartner/Danish Association of Chartered 
Surveyors, Denmark [Expert providing review of UR] 

‒ Johan Larsson (JL) – SWECO, Sweden 

‒ Lefteris Mamais (LM) – Evenflow/FDC 

‒ Elena Megias (EM) – Telespazio, Spain  

‒ Cristina Ortega Colomo  (COC) – Comunidad de Madrid, Spain 
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Agenda Items Presenter 

1. Explanation of the context 
Alina Hriscu (GSA) 

2. Validation of URD 
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3. Additional Questions to Users 

4. Feedback on Radio-navigation Plan 

 

Summary 

The European GNSS Agency 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 the 28th of November during the 1st 
Galileo User Assembly in Madrid. It was organised 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 organisations and institutions dealing, directly and indirectly, with 
Galileo and EGNOS.  
The UCP for Surveying brought together 18 participants representing different segments of the 
value chain. The group analysed the Surveying User Requirement document (URD) in depth and 
exchanged on several key aspects brought forward by GSA and the participants themselves. The 
experts recognised that GNSS is the primary solution used by surveyors today and provided 
recommendations on how this can be more prominently reflected in the URD. Further 
recommendations for improvements included 

 The introduction of SLAM in the URD as one of the emerging mapping applications 

 The need to present PPP as one of the off-shore techniques and differentiate with the 
DGNSS techniques 

 The introduction of a section on E-GNSS proposition and the addition of user 
stories/testimonies 

 The addition of a discussion on further GNSS limitations such as susceptibility to 
interference and ambient humidity 

The experts provided key insights on their R&D needs, putting forward a 3rd Galileo frequency 
improvement for surveying techniques (RTK/PPP); robustness of Galileo against atmospheric 
influences; sensor fusion and improved vertical accuracy. Additional recommendations were 
collected for enhancing the GSC user support. This included a broadcasting of real time and post-
processing of satellite biases and precise ephemerides (as in IGS) and the provision of documents 
related to reference systems while fulfilling the INSPIRE directive and linking to ETRF2000.  
With regards to the evolution of user requirements in different timeframes (2, 5 and 10 years 
respectively), the UCP experts agreed that the main trends will evolve around telecom (GSM, wi-fi, 
5G); geo-beacons; the Commercial Service of Galileo; automatic reception of real-time cm 
corrections; and finally, the seamless & automatic indoor-outdoor transition. The importance of 
the UCP and of the URD have been universally recognised and welcomed by the experts. 

Minutes of Meeting 

Explanation of the context 
AH kicked off the discussion by providing an overview of the main objectives of the User Assembly 
and the expected outcomes from the interaction with the users. She highlighted the fact that E-
GNSS is a civil programme in which users are the key drivers for future evolution of the system. Thus, 
the day presents a unique opportunity for GSA to gather the insights of experts and users, validating 
the user requirements report and driving the evolution of the E-GNSS programmes on technical and 
market levels. In that regard, AH explained how the User Requirements document was put together, 
the role of the different experts and consultants and the need to validate it. AH also underlined that 
this will be a living document which will be updated at regular intervals in the future. 
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AH concluded this part by describing the process for the day: The users will engage in an active 
discussion, to address: 

 Some key points of the User Requirements Report 

 Needs on R&D funding 

 Questions raised by the EC on PNT technologies meeting Surveying User Requirements 
and their evolution 

At the end of the day, the group shall construct together the presentation summarising the findings 
of the discussions. This presentation was delivered on the next day by the group’s elected 
representative Mr Martin Janousek (Trimble).   
 
 
Validation of URD 
The main part of the workshop kicked-off with a discussion around the User Requirements 
Document. This included focussed exchanges on several topics as presented below. 
 
> The first point raised was that GNSS is the primary solution in surveying and it is used in 
complementarity with other sensors and techniques, determined by the application needs and 
environment. If GNSS is not available surveyors rely on traditional methods. These however mean 
increased time on the field and greater difficulty in achieving absolute orientation. As a result of this 
discussion it was proposed to update in the URD the “percentage of use of GNSS in Surveying from 
75% to 95%”. The experts to provide a concrete reference backing this up if possible by replying to 
this MoM (Action ID2).   
 
> The 2nd point discussed was that of long-time observations vs. repeated observations. In general, 
the redundancy of observations is necessary not in particular for accuracy (as this is typically 
achieved in a few seconds), but rather to validate the workflow and ensure the quality of the 
outcomes. For example, in Denmark and Italy, control points are used for geo-referencing and 
validation of the surveying results. The first measurements normally involve a very accurate base 
station and ground control points, through static or RTK surveying (resulting in the required accuracy 
in matters of seconds). Control points are revisited a second time to “secure” the result. In Italy, a 
Database of control points is maintained and updated for this purpose. Cadastral Map Update 
proposals, submitted by professional surveyors, are validated on-field by the Italian Revenue Agency 
officers. Although the accuracy is good enough, they revisit the control points and add the log files 
to the report. The participants felt that these reflections are already well covered in the report.  
 
> The group exchanged on the use of GNSS in construction; it was agreed that depending on the 
application GNSS is not generally the preferred method because vertical accuracy is not good 
enough. However, for specific construction applications, e.g., in a road project the precision is good 
enough but not in construction of buildings. Thus, the different nature of construction applications 
affects the need and applicability of GNSS. Thus, GNSS is widely used for topographic 
measurements; in road construction it is used for horizontal positioning; and in building construction 
it can be used at rural areas for site network establishment.  
In general, also for horizontal accuracy, GNSS has to be used complementarily with other sensors 
(sensors, traditional methods, drones, etc.) especially when less than one centimetre is necessary. 
As a result of this discussion, it was requested that GSA emphasizes the distinction between the 
different construction applications and the related accuracy demands. 
 
> The discussion then focussed on automatization of machines using GNSS. It was made clear that 
automated construction machines are very costly and therefore employed for big projects. On one 
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hand, GNSS is employed for construction machinery fleet management. On the other hand, GNSS 
augmented by RTK is employed to operate and guide the machinery (e.g. excavators, drilling arms) 
but in complementarity with other high-precision sensors. Similarly, in mining the same conclusions 
were drawn. There are 3 main applications in mining: a) Volume calculations, b) machine control c) 
monitoring control points and earth slides. Different sensors and GNSS are used in complementarity 
for machinery operations. On the other hand, GNSS is used for performing open mine pits surveys. 
In that regard, it was strongly underlined that Galileo will make a difference for deep mine pits 
because the satellites can be obstructed by the walls of the pits in all directions, therefore the more 
satellites the better (even one or two more satellites count). 
 
> In the future of mapping applications, the user will be able to produce the map while driving (SLAM 
techniques). In view of precise cartographic data (decimeter level precession necessary), sensor 
integration is important to achieve the necessary precision. The example of urban areas in Spain 
was given to illustrate constraints around the use of drones. Thus, in such case it is forbidden to fly 
UAVs, so mobile mapping is widely used – for example in order to identify the boundaries of illegal 
construction. The group also agreed that multiple solutions are available for mapping: Galileo 
(GNSS), photogrammetry, Copernicus, EGNOS, etc., with complementarities e.g. between EGNSS 
and Copernicus. As a result of this discussion, GSA shall include SLAM in the URD as one of the 
emerging mapping applications. 
 
> With regards to Marine Surveying, close to the shore, marine surveyors use RTK and they receive 
corrections in the baseline. For off-shore, PPP is widely used (please see also discussion on the 
surveying techniques table). Therefore, the URD should include PPP as one of the off-shore 
techniques and differentiate with the DGNSS techniques. 
 
The discussion then centred around differentiators of E-GNSS. The users expect that with more 
Galileo satellites, the availability, continuity and reliability are better simply because of more GNSS 
satellites. Additionally, the observation is better because the Galileo signal is intrinsically more 
stable (power, C/N0, modulation AltBoc E5) and thus better precision can be achieved in certain 
circumstances. With the complete constellation, visibility and availability in the urban canyons 
increases, whereas the multipath AltBoc E5 rejection improves the accuracy. Moreover, it was 
pointed out that Galileo improves the geometry so the accuracy is better in difficult environments 
and also for vertical positioning. 
 
Furthermore, the receiver may execute additional functions during the processing of the available 
GNSS signals. While all the satellites in view from all constellations can be used in any combination 
(e.g. one can get a fix with 1 GPS, 2 Galileo and 1 GLONASS), some modern receivers have 
“intelligence” to select the best signal received and discard the other ones (therefore increasing the 
usage of the available Galileo satellites). 
 
> With regards to limitations in the use GNSS the participants pointed out the following: 

 Interference is a limitation and a distinction between the different types should be made 

in the URD 

 Very high solar activity can become a limitation for satellite signals in general especially in 

certain parts of the Earth. However, tests performed by independent companies (e.g. 

Fugro) showed that Galileo signals are more robust during solar storms (SNR was 

monitored and Galileo E5ab had the best gain during the solar activity). In that context, 

another possibility to explore is if and how Galileo signals are helping to calculate an 

improved atmospheric model. 

 Transmission of the corrections requires large bandwidth and reliable connection.  
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 Ambient humidity is a limitation too. Participants’ hands-on experience has been reported 

for instance in Antarctica and in mountainous areas. The ambient humidity plays are role 

mainly the case when the height difference between the reference station and the rover is 

important (more than 600m, in RTK or post-processing case). 

 In some enabled- Galileo receivers one has to buy modules/upgrades in order to use 

Galileo. The incompatibility of different brands of hardware and software is also a 

limitation, not for the Galileo system but for the users. 

 Another limitation not related to GNSS systems proper has been notified to be the lack of 

appropriate education in GNSS techniques and in particular for Galileo’s added value. 

Actions/Recommendations 
The following points shall be included in the next versions of the URD 

 Susceptibility to interference  

 Ambient humidity (e.g., in extreme conditions in Antarctica, measurements when the 
height difference between the reference station and the rover is of orders of 600 m – 
relevant for example when installing telecom antennas, repeaters, etc. in mountainous 
areas) 

> With regards to the Performance requirements tables, the group agreed to review them offline. 
Nonetheless, already during the meeting it was requested that  

 In marine and off-shore two ticks on PPP are required, as well as an addition/modification 

for PPP-real time. 

 Hydrographic surveying should have more ticks in RTK. It was also advised to put spell out 

“network” in brackets for Network RTK. 

> The second part of the discussion kicked-off with an exchange of views on whether public 
administration should provide more services. In that regards, participants noted that currently 
different business models are in place depending on the country. These include public operator for 
a fee, public operator for free and private for a fee. The satisfaction of end-users can be very high 
for all the models, including the ones paying a fee. Therefore, there is no single answer to this 
question. 
 
A longer discussion covered more general topics related to public vs. private services. In that 
respect, the main points raised include taxpayers already paying once; free-to-use doesn’t mean 
free-of-costs; sometimes public providers act as a pusher, and additional services can be provided 
by public-private partnerships. Additionally, the end-users, namely cadastral surveyors are private 
in several countries (e.g., Denmark, Switzerland) but are public (integrated in the local 
administrations) in other countries and then the approach is different because of the bigger need 
for public sector. 
 
> The next topic of discussion focused on the potential for increased use of drones in surveying. 
Drones have become a ubiquitous technology for surveying and they will be a recurrent growing 
topic with all providers investing in drones (uptake depending on the regulations). The main 
challenges include big data processing, operations depending on the weather and the flying altitude.  
GNSS is used for navigation (both metre-level and cm-level, e.g. for light poles inspections) and in 
data collection campaigns with RTK. EGNOS was not widely used by the participants except only in 
some cases. 
 
> Subsequently the group exchanged on the potential for new low-cost receivers enabling 30cm 
positioning. The perspective of dual frequency smartphones at good prices is very near. There is 
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definitely a need/wish to have better accuracy in mass-market. The main question is if mass-market 
users are willing to pay the price for better HW and corrections. Another question is if such a 
smartphone will be useful, but the opportunity that it will enable additional applications is 
recognized. At the moment, one needs an external antenna for overcoming GNSS smartphone 
antennas and carrier phase processing limitations. Decimetre-level positioning without corrections 
is not yet confirmed, even in dual-frequency mode including E1/E5 Galileo.  
However, high accuracy tests have been carried out through GNSS single frequency raw 
measurements extracted from a smartphone with embedded antenna. Meter level positioning, 
through precise ephemeris and clock corrections, has been showed. In summary, some of the 
participants think it is not useful to have this accuracy in a smartphone for professional applications 
but others think this is the future, and maybe mass market developers finds interesting applications. 
Some participant think that surveyors’ role shall change from data collector to data management. 
 
> With regards to synergies between Copernicus and EGNOS the group didn’t possess adequate 
experience.  
 
> On the discussion around Galileo Commercial Service the participants pointed out that its value 
depends on the application in focus. Most of the participants are looking for cm accuracy. No 
participants are using PPP corrections. Surveyors in mainland Europe are not using PPP so far 
because convergence time has been too long in beginning and re-establishing when the fix is lost. 
 
Additional questions to users 
The discussion in this part was conducted in the form of questions and answers. The outcomes are 
summarised below.  
 

 What is the feedback on your Galileo usage insofar? How to further enhance the EGNSS 

services? 

o For RTK the time to first fix now is good, it would be important to improve the 

reliability.  

o For PPP, Trimble claims that they have reduced the fix time in their PPP from 25 to 7 

minutes in Standard service and to 5 minutes to Fast service. In that respect, PC 

suggested a simulation to measure the improvement of results when complete Galileo 

constellation is ready.  

o Galileo has improved almost by 10% the visibility of the number of satellites. 

o In terms of accuracy, the centimeter-level accuracy is more constant when Galileo is 

used (significant also for the vertical accuracy). 

The introduction in the URD of a section on E-GNSS proposition and the addition of user 
stories/testimonies were suggested.  
 

 How to enhance user support at the European GNSS Service center? 

o Broadcasting of real time and post-processing of satellite clock corrections and precise 

ephemerids (as in IGS), as well as satellite biases estimations  

o Documentation related to reference systems for fulfilling the INSPIRE directive and link 

to ETRF2000 (proper metadata to be added to geolocation information) 

 Which are the users R&D priorities with regards to EU funds? 

o Monitoring, digital transformation 

o Common outcome of the data 

o Corrections for (driverless) car 
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o Augmented reality 

 Which are the Top 3 main challenges to be solved via R&D? 

o Improve vertical positioning accuracy 

o Anti-spoofing and security issues 

o Investigate robustness of Galileo signals against atmospheric errors 

 Which are the 3 main technical barriers to be solved by R&D? 

o Troposphere modeling 

o Development of flexible receivers (e.g. Software receivers) 

o Flexible MF/MC software/receiver for multiple applications will be a solution for the 

future (using a standardization of the format to better exchange information for 

hybridization, maybe with an European format to compare to RTCM and NMEA which 

are “US” Formats initially) 

  Which are the 3 main technology trends to be addressed in future R&D calls? 

o The combination of public and private augmentation providers (aligned with the trend 

to access corrections via mass market devices) 

 Which EGNSS services are more relevant? 

o EGNOS is the one which is totally deployed and fully tested so it easier to focus on its 

usage.  

o Galileo Open Service and High-Accuracy commercial service are relevant for Surveying, 

however Galileo is not totally deployed. Therefore to increase its perceived relevance 

it is paramount to complete the constellation according to the schedule. 

 What size would you expect for R&D projects sponsored by EU institutions? 

o At least 1 million or more depending on the number of institutions 

 How many R&D projects to be sponsored by EU institutions per year? 

o The participants did not comment on the number of projects nor on the 

amount/project that could be awarded by EU institutions.  

Feedback on Radio-navigation Plan 
AH raised the following questions to the group, presented below together with the main answers. 

 Which technologies can fulfill the requirements of your sector today? 

o GNSS, cameras, drones, ortho-photos techniques, geodetic network 

 Which is the primary PNT solution at the moment? 

o It’s GNSS 

 Which solutions to you foresee being taken up in the future? 

o 2 years horizon? 

 Integration with other PNT means, e.g. telecom based (GSM, wi-fi, 

LTE, 5G) 

 Further PPP achievements 

o 5 years horizon? 

 Geo-beacons 

 Primary for certain applications, back-up for others: CS of Galileo 

o 10 years horizon? 

 Automatically receive real-time cm-level corrections 

 Seamless & automatic indoor-outdoor transition 
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Conclusions 

Highlights of our recommendations for the User Requirements document  
 Practical usage of GNSS equipment in surveying should be updated from 75% to 95% to 

reflect the reality 
 PPP usage in maritime applications higher than anticipated 
 Feedback on actual Galileo performance: 

• Improves performance in difficult environments (urban canyons, tree canopy) in 
terms of:  

• Accuracy  
• Availability  
• Continuity  
• Reliability  

• TTFF in PPP solutions reduced by >25% 
Identified R&D needs 

 3rd Galileo frequency improvement for surveying techniques (RTK/PPP)? 
 Robustness of Galileo against the atmospheric influences 
 Sensor fusion (continuity of service requires multiple sensors to be integrated) 
 Improved GNSS vertical accuracy 

Recommendations for enhancing EGNSS Services and GSC user support 
 Broadcasting of real time and provisioning of precise ephemerides and satellite biases (as in 

IGS RTS project) 
 Documentation related to reference systems, needed data for the compliance to the 

INSPIRE directive (e.g. for geolocation metadata tagging) and link to ETRF2000  
Answers to questions raised by EC 

 Which technologies can fulfil the requirements of your sector today? 
• GNSS and additional positioning sensors (total stations, IMUs, cameras, LIDAR, 

ground control points, etc.) 
 Out of these technologies, which is the primary PNT solution at the moment, what are the 

alternative technologies you are using as backup if any? 
• Primary: GNSS 
• Backup: terrestrial information, traditional surveying methods (also used in 

complementarity with GNSS) 
 What is your perception for the evolution of your requirements and related primary and 

alternative PNT systems for the future? 
 2 years horizon? 

• telecom (GSM, Wi-Fi, 5G) 
 5 years horizon? 

• Geo-beacons 
• Primary for certain applications, back-up for others: CS of Galileo 

 10 years horizon? 
• Automatically receive of real-time cm-level corrections 
• Seamless & automatic indoor-outdoor transition  
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Other Notes & Information 

 

 

Annexes & Attachments 

1: Presentation UCP 2017 Day 1 – Panel discussion guide market surveying 
2: Presentation UCP 2017 Day 2 – Summary of the results of discussions in the Surveying sub-panel 

 
 
 
 
 
 
 

End of Document 
 
 
 
 
 
 
 
 
 
 
 

 

Actions
  

ID Action Description Responsible Due 
Date 

Status Comments 

1 Update the Mapping and 
Surveying User Requirements 
Document 

MKD GSA    

2 Define improvements in Galileo 
Services based on UCP  

GSC GSA/MKD GSA    

https://www.gsa.europa.eu/sites/default/files/panel-discussion-guide-market-surveying.pdf
https://www.gsa.europa.eu/sites/default/files/expo/1stgalileouserassembly-plenary-presentation-surveying.pdf

