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1 Introduction
The Interreg V-A Meuse-Rhine Euroregion (EMR) programme is investing almost 100 million 
euros in the development of this Interreg area in the period up to 2020 (now extended to 2021). 
The area stretches from Leuven in the west to the borders of Cologne in the east, and from 
Eindhoven all the way to the Luxembourg borders. More than 5.5 million people live in this 
cross-border region, where the best of three countries comes together in a truly European 
society. This investment of EU funds in the Interreg projects of regional project partners means 
that the EU is investing directly in the economic development, innovation, territorial 
development and social inclusion and education of this area.

Within the EMR, the Province of Limburg is participating in the Interreg V-A, EMR Connect 
project. One of the aims of the project is to improve cross-border access to travel information 
for passengers. As part of that project, the Province of Limburg wants to investigate whether 
the departure times of the Belgian buses (timetable or, preferably, real-time travel information 
from the Belgian bus companies De Lijn and TEC) can be shown on the Dynamic Travel 
Information Systems (DRIS).

In a letter dated 22 July 2019, reference DOC-00016959, the Limburg Provincial Executive 
commissioned Bliksem Labs B.V. in Leidschendam to work out the details of the project.

Its aims are:
1. Delivering and maintaining a real-time travel information exchange platform in a pilot 

until 30 September 2020 (extended until 30 September 2021).
2. Drawing up a strategic vision for the Province of Limburg aimed at embedding the 

availability of cross-border travel information.
3. Transferring knowledge about public transport standardisation from the Netherlands to 

partners in the Meuse-Rhine Euroregion.
4. Identifying opportunities and stimulating qualitative improvements in the field of travel 

information between the different transport operators in the region.
5. Preparing exchanges in European standards between parties.

Two implementation steps are foreseen:
1. Server integration.
2. Strategic vision of cross-border travel information.

The following overview of work performed relates to implementation step 1.



2 Overview of work performed

2.1 Scheduled timetable

2.1.1 Source data

2.1.1.1 De Lijn
The scheduled timetable in GTFS is currently retrieved from De Lijn via an FTP connection. 
For this purpose, the OpenGeo Foundation entered into an agreement with De Lijn several 
years ago. As of January 2021, De Lijn will migrate to a more secure variant:
SFTP. This is an existing agreement that does not involve any costs within this project. The 
GTFS file contains all routes of De Lijn; for publication in the Dutch travel information domain, 
a selection is first made from this file. For the selection, at least one bus stop within a route 
must be on Dutch territory. The selection area runs from Limburg, through Noord-Brabant to 
Zeeland. The selection is converted from GTFS to NeTEx and then into BISON KV1 8.2.0.0.

One of the data problems with De Lijn's timetable is the mutation of system route numbers 
(route_id), without the route itself changing. In this case, there are several identifications of 
the same route, which also differ between deliveries. If a customer replaces the entire (KV1 
interface standard) timetable, no problems will arise. However, there may be problems in 
checking validity when updating per public transport route. A new delivery on a route replacing 
previous information on the same route, while the original delivery had a longer validity, will 
lead to double journeys. De Lijn was informed about this and received several examples. To 
date, this problem has not been solved. Within the development of the Belgian NeTEx profile, 
a functional requirement has been included that aims for stable unique references. If De Lijn's 
data deliveries are later routed via the Belgian NAP and standardised in NeTEx, these 
duplications will be a thing of the past.

2.1.1.2 TEC
TEC's scheduled timetable is available in two formats: BLTAC and GTFS. Both are available 
as open data and published as CC-0 without delivery conditions. For this project, we are using 
the GTFS publication. To process the GTFS file, a selection of a number of Dutch bus stops 
is made. The overlap between the entire timetable and these bus stops provides all routes 
that go to the Netherlands. Based on the selection consisting of all “Dutch routes” in GTFS, 
data is converted to NeTEx and then to BISON KV1 8.2.0.0.

The TEC data required some adaptation in identification elements due to the use of diacritics 
(a mark that is placed above, below or through a letter to indicate pronunciation, the first two 
of which are common in French).



2.1.2 Publication

2.1.2.1 DOVA
At present, the BISON KV1 file is offered to DOVA by e-mail. Contrary to previous reports, it 
is not yet possible to submit a file automatically (in a commonly used manner) and have it 
processed by DOVA. As the sending process is still performed manually, neither automatic 
conversion nor automatic loading are possible at DOVA. In the DOVA acceptance 
environment too, KV1 files are accepted and processed manually after delivery. This method 
of working does not fit in well with the publication frequency of De Lijn, which publishes a daily 
timetable. DOVA is currently unable to recognise that a timetable for a specific route has 
expired. This is due to the fact that system route numbers change in the delivery of De Lijn, 
while the timetable itself does not change. For the same reason, it is also difficult to determine 
whether actual changes have been made to the files, because the entire file is by definition 
always mutated.

2.1.2.2 NDOVloket
The automatic publication to data.ndovloket.nl has been realised via FTP and is implemented 
when a timetable is created for DOVA. This applies to both De Lijn and TEC data.

2.1.3 Conclusion
a. The availability of scheduled travel information from Belgium makes it possible to 

provide dynamic travel information displays with scheduled travel information.
b. Given the daily publications by the Belgian transport operators, it is not possible to 

achieve sufficient quality in the travel information for passengers on the basis of 
manual processing. At DOVA, automated processing should therefore be implemented 
as a priority in the production environment. As this has not happened to date, a sense 
of urgency seems to be lacking at DOVA.

c. Belgian transport operators are being advised to publish only if a change has actually 
been made in their source systems. This reduces the pressure on receiving systems, 
even when processing is automated.

d. The persistence of equal identifications in order to guarantee stability and follow-up 
should be a focal point for De Lijn. A dialogue between transport operators and users 
of their data, similar to the regular NDOV access points and transport company 
consultations in the Netherlands, should be established to address, follow up and 
monitor these action points.

e. In Belgium, standardisation of scheduled data in NeTEx will be implemented in 2021. 
In the interest of cross-border transport, the Netherlands should be actively involved 
so that integration between the two countries remains within the scope and can be 
validated. The reverse is also true. For Belgium, FPS Mobility and Transport (FOD 
Mobiliteit) or Digitaal Vlaanderen could be involved in this. For the Netherlands, DOVA 
and its standardisation branch BISON seem to be the most opportune.



2.2 Current travel information

2.2.1 Source data

2.2.1.1 De Lijn
For De Lijn, real-time travel information is available via GTFS-RT. The way in which De Lijn 
delivers the real-time travel information via GTFS-RT made it necessary to adapt the reading 
module in such a way that reading errors are avoided. The method used by De Lijn to describe 
delay is almost identical to the KV6 interface with the following differences:

1. The message from De Lijn does not contain a “previous” bus stop code, but must be 
retraced to the stop code via the timetable based on the number of stops passed. 

2. The link with GTFS-RT is relatively slow, which means that it is not really possible to 
generate arrival and departure messages in KV6, but only on-route messages.

3. The location of the vehicle is also unknown.

In De Lijn's GTFS-RT, we have not yet come across a single journey cancellation in the whole 
of Flanders, although such cancellations do occur in practice. Consequently, KV17 cancel is 
not within reach for communication as the source data is missing. In order to get travel 
information to a higher level, the source information must be available at a higher interval (from 
once every 45 seconds now to 4 times a minute; this is currently limited at several layers), or 
better: is sent directly when modified data are available, as opposed to now where the user 
has to collect the data at the source.

2.2.1.2 TEC
For TEC, a publication flow was available in mid-2020. The software created for De Lijn was 
used directly for TEC. In addition to real-time passages, TEC also has information on real-
time vehicle positions. Up to now, vehicle positions have not been processed in KV6, because 
this will not lead to significant improvements in travel information, with information on journey 
cancellations being missed the most.

2.2.2 Integration
The timetable is loaded into the integration server so that the number of stops passed can be 
converted into a bus stop code. The software currently requests an update from the source 
system of De Lijn once every 45 seconds and converts it into a KV6 publication. If no data is 
available for more than 5 minutes, a heartbeat is sent. The software also monitors 
unnecessary requests from the source system at De Lijn, so that no extra requests are made 
at night.

2.2.3 Publication

2.2.3.1 DOVA
The real-time data is offered via a VPN connection with DOVA. This has two important 
limitations. As the timetable of both TEC and De Lijn at DOVA may not be synchronised with 
the timetable used on the transport operator’s side, it cannot be guaranteed that DOVA will be 
able to link the real-time data and therefore show correct delays on DRIS. We cannot therefore 



guarantee that the delays (as displayed on the boards outside) are an accurate reflection of 
the data available at DOVA at that time. These limitations are caused by the manual 
processing of timetables at DOVA. To overcome these problems, DOVA must be able to 
process the supplied data automatically. This would facilitate a daily delivery of travel 
information.

2.2.3.2 NDOVloket
Since the end of December 2019, all of De Lijn's Dutch 
data has been available via the NDOVloket access point. 
TEC's real-time travel information followed in mid-2020. 
The standard publication mechanism is used for this 
purpose. As a result, all apps can display information about 
cross-border transport in the Netherlands.

2.2.4 Conclusion
a. The principles used in GTFS-RT partly correspond 

to the Dutch interfaces. As no publicly available 
alternatives such as SIRI-VM and SIRI-ET are 
expected in the short term, it is important to first 
improve the quality of the GTFS-RT publications on 
the transport operators side before further 
developing conversion to Dutch standards.

b. Currently, the data streams of both TEC and De 
Lijn do not include journey cancellations. The 
addition of journey cancellations should have a 
high priority and should be driven by all 
stakeholders (passenger organisations, public 
authorities and the transport operators themselves) 
in order to improve travel information in the event of disruption.

c. The connection of the conversion software used in this project to the systems of De 
Lijn and TEC actually lacks any guaranteed availability and has the same limitations 
as that of any “app”. The public transport authorities should enter into an agreement 
with both transport operators in which delivery arrangements are detailed.

d. The possibility of receiving the data streams in an event-based manner could provide 
a strong quality improvement, but requires adjustments on the part of operators.

e. TEC's data stream provides the possibility of delivering a more comprehensive form of 
KV6, although the practical improvement for travel information is zero.

3. General conclusions and recommendations
a. The display of real-time information on the DRIS in Maastricht and Vaals works 

adequately for 70% and not effectively for 30%. This ratio is unsatisfactory.
b. In the interaction between DOVA and De Lijn, the sense of urgency seems to be 

lacking when it comes to good cross-border (real-time) information. Persons need to 
be identified within or outside the above organisations who can help to promote this 
sense of urgency. In other words, setting up proper consultations should precede 



further technical developments. Creating proper consultations with TEC is also 
recommended.

c. A well-functioning system can guarantee real-time information from East Groningen to 
Zeeuws-Vlaanderen and, if required, also the German-Wallonian border area. It is 
recommended to generate support among all euroregions along the borders with 
Belgium (Wallonia and Flanders), Germany and the Netherlands for a strategic vision 
on cross-border travel information and not to limit this to the Meuse-Rhine Euroregion. 
Mass creates pressure, also with respect to national governments and federal states.

d. In both the Netherlands and Germany, there is strong pressure for national bus stop 
numbers, so that duplication between operators is avoided. For journey planners too, 
a unique bus stop number provides a qualitative improvement in both speed and bus-
changing relations. In Belgium, there is no pressure in that direction at all; segregation 
is taking place even at a national level. This could possibly be raised via the Belgian 
Mobility Card platform, as this would certainly  help interoperable ticketing.



Appendices

A. List of abbreviations

BISON - Beheer Informatie Standaarden OV Nederland, institute for Dutch public transport 
standards.

BLTAC - Belgium Local Transport Automatic Connexion, Belgian standard for the exchange 
of timetables for the provision of travel information.

CC-0 - Creative Commons Zero, a disclaimer of copyright and other rights to ensure that a 
publication is free for full re-use by third parties.

DOVA - Association of decentralised public transport authorities.

FTP - File Transfer Protocol, standard for exchanging files on the Internet.

FTPS - File Transfer Protocol over SSL, standard for the secure exchange of files on the 
Internet over SSL.

SFTP - Secure File Transfer Protocol, standard for the secure exchange of files on the Internet 
via SSH.

GTFS - General Transit Feed Specification, international open standard for the exchange of 
timetables for the provision of travel information.

GTFS-RT - General Transit Feed Specification Real Time, international open standard for the 
exchange of real-time data on vehicle positions, real-time passing times, journey cancellations 
and informative messages.

KV1 - BISON Koppelvlak 1, Dutch standard for the exchange of timetables for the provision of 
travel information.

KV6 - BISON Koppelvlak 6, Dutch standard for the exchange of real-time travel information, 
more specifically the location of a vehicle and the punctuality of the journey in question.

KV15 - BISON Koppelvlak 15, Dutch standard for the exchange of messages at bus stops.

KV17 - BISON Koppelvlak 17, Dutch standard for the exchange of real-time travel information, 
more specifically the announcement of changes at journey level, such as a journey 
cancellation.

NDOVloket - Nationale Databank Openbaar Vervoer Loket, Dutch national access point for 
multimodal travel information.



NeTEx - Network Timetable Exchange, European standard for the exchange of timetables for 
the provision of travel information.

SSL - Secure Socket Layer, standard for establishing secure connections.

SSH - Secure Shell, standard for establishing secure connections.


