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Executive summary 

If the modal shift targets as set out in the European Commission’s white paper of 
Transport are to be achieved then the rail sector has to adapt and be seen to offer 
affordable and attractive services. It is common knowledge that the complexity of the 
European rail sector in addition to the high levels of competition seen on certain routes 
hamper the development of such services. 
 
In order for decisions to be made as to the direction taken with new developments and 
investments, a full understanding needs to be obtained as to the currently available 
processes and technology in both the rail sector and in competing sectors. This includes 
information that is already available, who has access to this information and how can this 
be made accessible, meaningful, and understandable to clients and other stakeholders. 
Examples of this data are such as what is provided by RailNetEurope through their Train 
Information System (TIS) and the UIC through their RailData product.  
There are also numerous products developed by private companies such as Logistic 
Service Providers and Railway Undertakings that can be taken into consideration. The 
example of CER’s Railway Integrated System (RIS) is described here. 
 
If expansions to the service that is the focus of this CIT are to be realised, then 
appropriate advancements will be needed in terms of IT to account for a larger number 
of customers and stakeholders as well as a wider geographic region. This is being carried 
out in conjunction with WP5 however an overview of the relevant information is provided 
here. 
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 Introduction 1

1.1 Background Smart-Rail 

The aim of the European Railway Agency (ERA) is to construct a safe, modern 
integrated railway network with the overall target that railways must become more 
competitive to other transport modes and seek and offer high-quality, end-to-end 
services without being restricted by national borders. 

To achieve the necessary modal shift from road to rail the rail sector faces an 
unprecedented challenge of providing the capacity for affordable and attractive services 
required to enable this modal shift. The current European rail freight market is a 
complex system involving a great number of different public and private stakeholders, 
such as infrastructure managers, rail operators, terminal operators and freight 
forwarders who jointly manage the operation of running trains from A to B. The Smart-
Rail project is aligned with the objectives of SHIFT2RAIL and will ensure that the results 
can be used in further research in this programme.  

The objectives of Smart-Rail are: 

- to contribute to a mental shift of the rail sector toward a client oriented and 
supply chain focus; 

- to develop working business models for cooperation of different stake-holders; 
- to develop a methodology and architecture for exchange of data/information 

required for the optimisation  process, between stake-holders, making use of 
existing initiatives where available (for instance the European Corridor 
Management and national logistical information centres; 

- to establish three Continuous Improvement Tracks (CIT) that each focus on 
different aspects and markets and implement the developed tools, 
methodologies and concepts. The purpose of the CIT is to test and improve the 
innovative measures in a real life situation. Specific and more dedicated 
business models, information systems and new rail services will be test 

 

This CIT addresses the issue of efficient and potentially lucrative single wagonload 
(SWL) services in Europe. In doing so it will bring the missing piece to the common 
European rail system by taking its place among the other projects contributing to the 
vision of an open market in which trains can cross borders without stopping.  
 

The existing single wagon load services of the traditional incumbent Railway 
Undertakings (RU) have been reporting a proportional decrease in volumes and losses 
(varying across Europe). This has led to the resulting modal shift from rail to road as 
has been witnessed across Europe. This is accompanied and further worsened by a 
reduction of specific wagon load infrastructure such as sidings and marshalling yards. 
This trend runs counter to European policy as stated in the 2011 White Paper where 
modal shift to rail for freight over 300km is planned to be 30% by 2030 and 50% by 
2050. To achieve these modal split targets, efficient single load forwarding services by 
rail are needed. To reverse the current negative trend a radically different and 
competitive approach is needed. Incumbent and new entrant RUs will greatly benefit 
from the increasing attractiveness of SWL services if a genuine and transparent 
competitive approach is employed.  
 

Shippers and Industries are still interested in reliable, flexible and cost effective 
services by rail supported by modern technological and operational solutions as 
evidenced in research projects such as ECOPMS, CREAM, and REORIENT, and 
demonstrated in projects such as RETRACK, ViWas, and VEL-WAGON. The success of 
the liberalised European railway freight transport market (trainload) has shown that 



Smart-Rail-D6.3-v1.0   

 

 

  Page | 9 

 

under the correct conditions railway companies, including the incumbents are able to 
provide high quality logistics. Unfortunately, SWL has not been part of this success 
story and further works is needed in many areas to create a better environment for rail 
freight transport to flourish. 
 

Nevertheless the transport of units smaller than block trains is one of the largest 
potential markets for rail in Europe in the future. The demand for this type of transport 
is increasing steadily with a relatively small percentage a year. With the growth of lean 
manufacturing and the reduction of stock in the supply chain, shipments have become 
smaller and, the working unit for goods today is the trailer or swap body, or even 
smaller such as pallets or boxes, all of which are suitable for use with the rail wagon. 
 

This CIT will demonstrate measures to stop the current negative trend and to 
significantly enhance the attractiveness of this sustainable transport mode. This 
requires a major change of SWL‘s organisation, management and marketing. The 
approach of this CIT will be based on the existing, promising example of a successful 
SWL operation (of which partners are included in the consortium) to create a European 
network solution to follow up and expand on these practices. 
 

Successful and new technological and operational solutions will be analysed and their 
market feasibility evaluated in detail. The costs and the benefits of all the innovations 
analysed and the potential improvement for operations and marketability will be 
examined. 
 

Through this CIT, Smart-Rail will integrate existing monitoring and information systems 
to address ICT rail freight standardisation issues where each wagon is seen as a 
component of a European network and needs to be tracked and monitored in terms of 
location, technical condition, load condition and security through the whole transit 
including any road involvement in pre and end haulage. 
 

Various single load operation schemes on rail will be assessed and innovative 
approaches identified alongside various different measures that result in enhanced 
efficiency in resource utilisation. Accurate cost structures for SWL services will be 
developed and form part of a financial support system that will enable pricing to be 
transparent and the contribution of individual traffic flows to be clearly identified. 
 
 

1.2 Purpose of the document 

The purpose of this document is to investigate the current state of the art relating to 
information transfer and the availability of information within the rail sector. To do this, 
previous related projects will be investigated and their relevant findings outlined. In 
addition to this, the current processes in the road sector are also elaborated. 

 

1.3 Document Structure 

Current State of the Art: This chapter will look at the information that is required for an 
efficient service to run. It will investigate the current standards in place within the road 
Sector while looking at previous projects that have been carried out relating to IT in the 
rail sector. 
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The Smart-Rail SWL Solution: This chapter will look at the current processes in place 
within BDRS services, what further additions need to be made to cope with an expanding 
customer base and geographic spread, and what the next steps are to achieving this. 

Conclusions & Recommendation: Conclusions as to the current state of IT development in 
the rail sector are drawn and also what potential opportunities await, should the 
appropriate investment and will be made available. 

 

1.4 Deviations from original DoW 

1.4.1 Description of work related to deliverable as given in DoW 

In this task the information exchange necessary for successful implementation will be 
analysed and elaborated. This task will be carried out in close cooperation with the 
general analysis of information exchange of WP 5. Relevant projects which have already 
gained experience on this topic, such as the ECOPMS and RETRACK projects will be used 
as well. Important questions are: 

• What data is needed for the wagonload concept? 
• Is the relevant data available? 
• Who owns the data? 
• Will the data be easily collected? 
• Are involved stakeholders – possibly under specific conditions – willing to share 

this data? 
• What tools are required and already available for sharing data? 
• How to translate lots of detailed data into useful information to support smart 

decisions for the wagonload concept? 

Finally, this task provides a specification of the required information exchange and the 
way to organise it with the involved stakeholders of the wagonload concept. 

 

1.4.2 Time deviations from original DoW 

None. 

 

1.4.3 Content deviations from original DoW 

None. 
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 Current State of the Art 2

2.1 Introduction to IT and Information sharing 

Logistics related companies that transport goods and receive raw material by rail face 
several challenges in their operations. The operations of very complex systems like 
railways require the availability of dependable and complete information in order to 
maximise their performance, optimise processes and decision making and improve ROI 
that increases their competitiveness.   

All parties involved in the railway subsystems produce large quantities of data, which 
need to be appropriately handled in order to properly manage operations of both trains  
and. The monitoring systems in place can create data through several different methods, 
such as sensors and track-side equipment, following which this data is transferred when 
needed and further analysed to take decisions.  

The problem today is no longer how to make data available, as the relevant data 
normally already exists or can be easily produced; the biggest issue facing stakeholders 
in the rail freight sector today is to have the right data available at the right place at the 
right time.  

Some of the existing information systems worked well in the past, but now they suffer 
from severe limitations, as they cannot guarantee the main requirements in terms of the:  

• Meaning of data (data has to be clearly identified within their context in order to 
have a correct, unambiguous meaning for all consumers; this transforms data into 
real information) 

• Quality of data (data has to be accurate, timely and reliable, in order to derive 
appropriate and useful decisions from it)  

• Interoperability of data (information needs to be easily elaborated, transferred 
and merged in order to take complete advantage of it).  
 

2.1.1 The importance of data sharing among rail players 

One of the issues related to railway information systems is they produce and consume 
data in proprietary formats, which makes it difficult to share between different 
applications and systems. Specific interfaces have to be defined and developed to 
achieve integration. Traditionally, railways are not keen to open their information 
systems to external organisations and are reluctant to accept the idea of information 
exchange. Therefore, there is an increasing need to have wide-ranging and easy data 
sharing capability across railway subsystems, systems, organisations and countries. A 
few examples can clearly depict where such needs come from and their importance in the 
railway organisation1. 

 

                                           

1 Source: Umiliacchi et. al. 2008 
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Figure 2-1: Information flow in the Logistics Sector2 

 

Since EU Directive 2012/34 demands clear separation between Infrastructure managers 
and train operators, this can bring several benefits to the customers/shippers in terms of 
quality and better fares, but on the other hand it can prevent optimisation in terms of 
service quality and better fares, and cause several information bottlenecks. In order to 
remove these barriers, a smooth and timely information flow between all the actors in 
railway transport sector is needed.  

 

2.1.2 Existing IT solutions in railway transport  

It should be noted, that IT solutions and information sharing among involved parties in 
the rail processes are still underdeveloped and they have plenty of space for 
improvements. Even though rail freight is much more supported by information systems 
and communications technologies than it was in the past, with i.e. tagged with automatic 
identification transponders, which automatically record wagon locations, there is still 
space for continuous solutions.   

One of the solutions present on the market, which offers advantages for IT and 
information sharing within the railway sector, is RailConnect 3603. This is a connected 
suite of solutions that provides railroads and their customers with data-driven insights to 
address key customer pain points like velocity, fuel, asset utilisation, productivity and 
dwell times. The solutions for rail are focused on rail network optimisation, with a focus 
on unlocking network and yard efficiencies, resulting in increased capacity and velocity. 
Main solutions offered within RailConnect 360 are: 

• The Movement planner offers an advanced software solution that provides real-
time traffic planning and optimisation for involved rail actors. It detects meet/pass 
conflicts and optimises routes. The goal is that customers can move freight faster, 
at lower cost, using existing rails networks.  

• The Yard planner system optimises the operation of a rail yard, resulting in 
reduced car dwell time and improvement in on-time departures.  

• The RailConnect System is a leading software offering for mission-critical rail 
transportation management including rail operations control, revenue settlement 
and car hire accounting. 

                                           
2 Source: Grean & Shaw 2003 

3 Source: GE Transportation 
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Other information technology providers such as SAP, also offer several IT solutions, that 
also serve to overcome delays, by improving railcar management capabilities, such as: 

• Railcar extension solutions 
• On-Site event management 
• Freight cost extension 

These solutions help the communication between customers and operators by improving 
railcar management: 

• Track railcars via railroad-provided sightings or direct GPS tracking 
• Monitor crucial rail-yard activities, such as loading, unloading, and inspecting 
• View locations and contents of railcars 
• Get automatically updated arrival times for your outbound and inbound shipments 
• Display maps of locations and routes 
• Report on abnormal conditions such as excessive hold time or off-route railcars 
• Receive alerts about delays and abnormal events such as damaged railcars. 

 

2.1.3 Lessons learned from other industries 

Information technology has enabled channel partners to trade goods, share information, 
and integrate their processes, thereby reshaping the inter-organisational dynamics and 
resulting in more efficient channels. Electronic integration of data and the automation of 
business practices has driven costs down and built sales by better satisfying consumer 
needs. Nevertheless, an introduction of sufficient information technology is not equally 
distributed in the transport industry. In the road sector, where transportation companies 
have been most successful with the implementation of information technology, most of 
the operators still use in-house information systems for communication with their 
customers and for internal communication; therefore, it is hard to select a particular 
optimum information sharing system among involved parties. Figure 2-1 shows the 
importance of information sharing in the logistics. 

 

Information sharing in road transport is developed to a higher level when compared to 
the rail industry. Several logistics companies offer direct, on-time information and 
communication, so the customers are able to allocate their freight at any time. The 
information flow that accompanies the flow of goods is designed to provide all parties 
with operational information needed on site to carry out transport, handling and storage 
activities (Figure 2-2).  
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Figure 2-2: Order of tasks to be processed within Road Transport4 

 

The figure above shows the information flow from order to delivery by truck. An order 
forms the basis for the information flow in a logistics system. It has three principal 
functions - it creates a flow of information that precedes the goods, accompanies them 
and follows them. The tasks of order processing are divided into six phases: order 
transmission, preparation, routing, picking, shipment and invoicing. No matter whether 
the truck is on its way or in the warehouse, customers can always locate their freight. 
This availability and tracking of information is not widely available in the rail sector. 

 

2.2 Previous Projects 

2.2.1 ECOPMS5 

The project includes establishment of a shared services platform that manages the 
physical flows of goods, and flows of information. The shared platform ECOPMS will be 
implemented as a “cloud” offer, deployed with the help of Orange Business Services 
which can assemble different logistical offers constituting a true “ecosystem”. The Cloud 
or cloud computing gives access to digital services via different channels (from internet 
access, to mobile accessibility through phone and tablet) with a high level of availability 
and security, and immediate, wide geographical coverage. 

The project consists of three stages and is currently in the implementation phase. 

1. Defining the offer and the corresponding methods of production with the 
participation of major logistics players who will help the process evolve in relation 
to the innovative technologies available. 

2. Putting in place the shared platform of services in the form of a “Cloud” and its 
logistic services in collaboration with Orange Business Services, 

                                           
4 Source: DHL 

5 Shared Services Platform for a Multomodal and ECO-responsible Logistics 
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Developing a logistics demonstrator and an optimised rail message service that is 
virtuous in regards to the environment and the emission of greenhouse gases. Also, 
putting into place points 1 and 2 and installing a demonstrator of traceability and 
dematerialisation of logistical flows on the multimodal site of Le Havre’s main seaport. 

 

2.2.2 RETRACK6 

IT-challenges relate mainly to the complete order process, that is, from 
purchasing/invoicing to delivery. The planning & rescheduling of resources, international 
tracking & tracing, optimisation of the used rolling stock and improved asset 
management are also IT challenges that needed to be solved. RETRACK addressed this 
by developing IT infrastructure for RETRACK partners. 

Despite varying, but well-established standards for infrastructure, it should be noted that 
an overall standard for the order and cash process does not yet exist as part of an 
integrated system. Interviews showed that the existing IT infrastructure among RETRACK 
operators was weak. 

An integrated IT-Tool that supports operational tasks as well as commercial decisions 
was not developed. Furthermore the involved companies in the RETRACK demonstrator 
were not exchanging operational data via automated interfaces but only via ‘traditional’ 
means of communication like phone and e-mails. The attempt to install a new IT 
structure at least for the consortium members involved in the demonstrator was not 
successful.  

The main reasons for this are: 

1. None of the private railway undertakings is focussed on single wagon load 
concepts. All private railway companies are focussed on operational systems to 
organise the necessary resources for the train run. In parallel calculation systems 
are in place that allows pricing on more or less fixed train parameters. Each party 
involved in the demonstrator followed their company-individual IT strategy 
following the requirements of the core business.  

2. The complexity of the RETRACK demonstrator train was minimised by the 
operational structure of the system. Finally the train runs were block train size 
anchor loads which were accompanied by small wagon groups or single wagons. 
Even with reduced complexity decision making was supported by rather complex 
excel spreadsheets, individually designed.   

3. The complexity of operating a single wagon network commercially successful 
makes it very difficult to create a sufficient IT-Tool. The IT system should create a 
decision background that allows to decide in day to day operations if transporting 
a wagon is operational possible (Timing, train length and weight, last 
mile/shunting operations, etc.) and commercial efficient (last mile costs, different 
locos, different train path, etc.).        

Within the RETRACK consortium one member was responsible for the organisation of the 
demonstrator train. Commercial and operational decisions were made by this party. The 
other involved consortium members were integrated in the operational process and 
participated in the general decision process of the consortium. Additionally third party 
suppliers were integrated.  

Even the responsible demonstrator organiser had no sufficient IT-tool in place and was 
not striving for such. 

Within RETRACK the decision was made to equip one of the locos with a GPS device to 
gain live information about the exact train position. That helps to fill information gaps 

                                           
6 REorganisation of Transport networks by advanced RAil freight Concepts 
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resulting from insufficient information flow between the operators. As a result the 
responsible party was in the position to react very promptly on any deviations from plan 
and the performance of the demonstrator was on a high level.  

 

2.2.3 ViWas7 

Unlike road transport, load tracking and tracing is still not widely used in single 
wagonload traffic. ViWaS sought to accelerate the introduction of communication 
technology in rail freight. 

Through this project, intelligent telematics were developed to enable real-time wagon 
tracking (better quality) and automatically depicted wagon mileage information (cost 
reduction). A first step to quality improvement is the implementation of some quality 
measurement. The telematics data service will automatically generate the information 
which is necessary for a reliable quality recording. 

Elements of this overall development that may be relevant to this CIT in terms of 
tracking the location of wagons and trains include the following activities: 

 

1. Development of an intelligent wagon telematics system with the following design 
goals: Small, lightweight, cost reduction for hardware / communication by more 
than 50% 
a) Definition of a general concept to fulfil the requirements 
b) Design, construction and test of a new housing 
c) Design, development and test of the core telematics PCB 

2. Prepare the system to use Galileo positioning (as soon as Galileo is in operation) 
3. Integration of a GPS mileage counting function 
4. Integration of a radio interface to a RodoTAG mileage counter or another radio 

sensor 
5. Development of a telematics installation and servicing procedure without the need 

for expensive railway workshop visits. The goal is a quick installation by the 
customer or a field service 
a) Definition of an installation concept to fulfil the requirements 
b) Design, construction and test of different mounting kits 

6. Evaluate options for a low-cost and simple load detection sensor with radio 
interface to be integrated in the new telematics system. 

 

2.3 Further Opportunities for Data sharing 

2.3.1 RailNetEurope (Train Information System) 

The Train Information System (TIS) monitors international trains from origin to 
destination on the involved Infrastructure Manager’s (IM) networks. It provides 
information that can be used for international performance reports and quality analysis 
and standardises the exchange of data between different players. In terms of 
international trains, TIS also allows for the identification of problems due to different 
national processes and enables appropriate corrective actions to be implemented. The 
data behind this is taken directly from the IM’s systems.  

TIS was initially developed by DB Netz, ÖBB, ProRail, RFF, RFI and SBB working in 
conjunction with each other and was partly financed by the European Commission. 

                                           
7 Viable Wagonload Production Schemes 
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RailNetEurope (RNE), an association to which a majority of European Rail Infrastructure 
Managers and Allocation Bodies belong, has managed the system since 2007. 

TIS is in place to help RUs and Terminals with their own production systems and to 
support IMs in the field of train run management. In addition to this, TIS serves as a 
message broker for incoming trains. RUs can access their own trains and depending on 
agreements in place, trains of cooperating companies. Terminals only have access to 
trains running to and from the Terminal and only when the appropriate data exchange 
agreements are in place. 

 

The data exchange in the international transport; systems: 

• PCS – Path Coordination System (train paths) 
• TIS – Train Information System (train positions and operative) 
• CIS – Charge Information System (railway access fees) 
• CCS – Common Components System: the Common Interface (CI), Central 

Reference File Database (CRD), and the Certification Authority X.509 (CA) 

 

2.3.2 RailData 

RAILDATA is a special interest group (SIG) of UIC and provides freight wagon and 
consignment information for its member railways. They are tasked with designing, 
developing and running IT services that support the European freight railway sector. 
 
The RAILDATA services are open to the following types of organisation: 

• RAILDATA members under the conditions of the service agreement, 
• Other RUs which have signed a user-contract, 
• Wagon keepers which have signed a user-contract, 
• Other companies which have signed a specific agreement. 

 
With regards to RailData, an agreement has been signed between H-Log on behalf of 
Smart-Rail and the UIC to access this data for the purposes of this project. 

 

ORFEUS8 

Since 1995, ORFEUS has provided the electronic data exchange of the consignment note 
data between the co-operating railway undertakings using its central database. In the 
first step the data are sent in parallel to the paper CIM consignment note (or CUV wagon 
notes data for empty wagons). Since 2006 ORFEUS migrated to the XML-CTD message 
using system, in particular to fulfil the requirements related to the coming into force of 
the new international rail transport law CIM. In 2009, the system was extended with the 
ECN message format and new message flows. 
 
ISR9 

ISR is an information system developed and operated by RAILDATA. It is common tool of 
RAILDATA RUs for the concentration and exchange of information about movements of 
freight wagons in international traffic through a central platform. It makes possible to 
track both loaded and empty freight wagons and consignments across significant part of 
Europe. 

 

                                           
8 Open Rail Freight EDI User System 

9 International Service Reliability 
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2.3.3 Railway Integrated System (RIS) 

CER Cargo Holding Group, along with its subsidiaries, is active in the rail sector especially 
in the Central Eastern European region. In order to better manage and control the 
internal information flow, and to be able to provide the relevant information to the 
clients, the company started searching the existing complex IT solutions that are 
available on the market. An important target of this market research was that the system 
should be well prepared to provide back end controlling information to management 
which is an important tool for the better utilisation of resources and as a result improves 
efficiency. 
 
After studying the service of the available off-the-shelf software, and carrying out a trial 
implementation of one of the systems, CER realised that while they all contained many 
useful features, none were able to cover the whole railway transportation project from 
the sales activity until the invoicing and post-calculation. Based on this experience CER 
decided to start with development of a brand new integrated instrument. 
 
The Railway Integrated System (RIS) is an electronic process management system that 
has been developing by RAILINVEST (owner of CER Cargo Holding SE). It is already 
partially in use by CER Hungary and its launch to the other CER companies is planned. 
RIS is able to handle all the processes, documents, reports and management functions 
which are needed by a railway transportation company (Figure 2-3).  
 

 

Figure 2-3: Working process in RIS 

 
 

The goal of the system is to effectively support the whole process of business, 
operational and management activities, with automation and integration – from the 
offering phase until the final calculations. 

 

The software has been prepared to handle the following most important tasks: 

Offer, 

contractual 

phase

Commercial 

phase
Train assembling phase

Train 

follow-up 

phase

Post 

calculation 

phase
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• Flat cost calculation 
• Offering 
• Contract management 
• Commercial preparation of trains 
• Operative preparation of trains 
• Train traffic management 
• Train follow-up activities 
• Preparing invoices 
• Controlling functions, management information 

 

The system is not CER specific, the general national and international railway norms have 
been taken into consideration during the development and thus means that the product 
can be implemented and used by other railway undertaking as well. The tool has been 
prepared to about 60-80%, from the offering phase until the real time train traffic phase. 
The operational experiences and feedbacks are promising. 

 

The system is able to communicate with third party systems (infrastructure managers, 
OSS bodies, subcontractors etc.) through interfaces in order to exchange information 
which is relevant to the actual internal and external work processes (Figure 2-4). 

 

 

Figure 2-4: System Architecture 

 

 

After implementation of the whole software the tool will enable CER to have updated and 
on time information concerning the work phases and to make possible preparing 
comparisons among the planned and the real-life activities. At the same time all of the 
affected colleagues and managers can work in the system and will have an accurate 
picture about the current situation and the expectations. Based on this the better 
exploitation of resources will be feasible and more competitive offers could be prepared. 
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The system manages the deliveries on wagon basis; the transportations are followed by a 
special identification code throughout the whole process. Data derived from the system 
may be used by CER during implementation of Smart-Rail project, due to its ability to 
handle wagon loads or group of wagons. The necessary data can be transmitted to the 
affected partners by simple messages or through interface after further developments. 

 

 The Smart-Rail SWL Solution 3

3.1 IT currently in use within BDRS 

In terms of wagon tracing, BDRS (BD Rail Services) and their partners utilise QR codes 
(Quick Response Codes) attached to the side of wagons. The capability then exists so 
that when scanned at an origin, destination, or an intermediate point, an automated 
email is forwarded to the customer informing them of the current location of the wagons. 
While the system is appropriate for the current level of service there is a need for this to 
evolve in order to take account of a larger number of clients, commodities, wagons and 
routes. This development will form a part of this CIT in conjunction with other Work 
Packages to ensure a consistent implementation and efficient use of resources.  

 

3.2 Required Information for this SWL service 

WP5 will form the backbone of the IT developments in Smart-Rail. WP5 is concerned with 
the information availability and as a part of this the Interoperability Platform is being 
designed and developed to facilitate data sharing among stakeholders involved. The 
architecture represents the unified data exchange environment and data interfaces or 
user interfaces, as designed in a comprehensive and versatile way in WP5. 

In terms of what WP5 will cover and the parts that are relevant to this CIT, the following 
points are noteworthy: 

• Interoperability Architecture: requirement analysis, use case drafting, 
specifying the architecture, and developing the necessary components 

• Data Governance: Measures and rules for participation and data sharing, i.e. 
rules to be adhered to, issues of data privacy, data secrecy, authorisation; data 
quality, data verification and more 

• Semantic interoperability: developing semantic model of the platform, based 
on the ontology approach; defining the data structures, data interfaces and 
possibly data exchange standards used 

• Validation of solution in the Continuous Improvement Tracks: detailing 
technical requirements for each CIT, defining the detailed configuration of the 
virtual data space, validating and testing the solution 

 

Generally speaking, the following data has been identified as necessary for 
implementation and for providing accurate information to the relevant stakeholders: 

- Pre-trip information - data and information for planning the train service (in 
cooperation with the RU), covered often by so-called “reference files” 

- Train path availability for ad-hoc planning – in its narrow sense, the train path is 
available only for the authorised RU; however, for planning purposes, the planning 
is done in cooperation between RU and LSP; 

- Real Time Information – most notably the Train Position; multiple primary 
information sources are used (e.g. independent ones as GPS units, RFID tags; 
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primary data from the traffic control processes of the IM; fleet management 
systems of the RU); 

- Location of the wagons, Track & Trace of individual wagons which can be used for 
prioritisation for loading and unloading trains (e.g. weight, high value products, 
client request); 

- Estimated time of arrival (ETA), estimated time of departure (ETD) – the key data 
items for the operative planning. 

 
This information can then be further developed into structures that can be utilised to 
monitor Key Performance Indicators (KPIs) which is detailed further in D6.5. 

 

3.3 Future Connectivity 

It is clear that in the context of the Smart-Rail project, the CITs have to produce various 
inputs to be able to offer the level of services requested. 

The user story is directly connected to the processes as described in the Business Process 
Management (BPM) – and shared between all users – and “consumed” application 
programming interfaces (APIs). With this said, new APIs have to be defined for this CIT. 

For example, the process to calculate the ETA (Estimated Time of Arrival) of a wagon 
using the RailData ISR is specific. Most often, the ETA of a particular transport leg is 
required to optimally plan and execute, or cancel and re-plan the next leg. ISR has a 
specific implementation based on the use of Experienced Transport Plans (ETP). Once a 
day transport descriptions are checked to see which transport legs have been completed 
in a normal way, free of interruption events. From each closed transport description one 
more Experienced Transport Plans is generated. This included gathering together all the 
transport criteria, the first and last transportation event or each intermediate and the last 
transportation event. 

Another project request is to collect pieces of information not available in the existing 
systems. As explained in the TNO report “Architectural Framework for Interoperability in 
multi-stakeholder environments”, the ETA calculation could require other sources to 
avoid the so called “black box situation”. The following stakeholders are involved: 

• A Logistics Service Provider (LSP) providing data of for example containers on a 
train. 

• A Railway Undertaking (RU) operating a train consisting of wagons with containers 
of one or more logistic operators. 

• An Infrastructure Manager (IM) providing paths on its infrastructure. 
• A shunting yard belonging to an IM. Normally, a shunting yard will use data 

belonging to the IM, but on some occasions a shunting yard can act 
autonomously. 

• A terminal as the end point of wagons of a train. 

To optimal manage a shunting yard, data of cargo being carried on wagons is required. 
This included in particular data of dangerous cargo. This data is required for the overall 
safety in a shunting yard. 
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Figure 3-1  

Figure 3-1: Example of data sharing - conceptually 

 shows an (simplified) example of the data flow between various stakeholders. In this 
particular case, a shunting yard receives data on a train entering its yard from the IM. It 
can request additional data on the train composition and particular dangerous cargo from 
an RU, where this latter stakeholder has received the data from the LSP(s). 

 

 

Figure 3-1: Example of data sharing - conceptually 
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In practice, data on train paths and train positions can be retrieved from RNE’s TIS. Data 
on wagonloads that is required by IMs and can be retrieved from RailData for particular 
RUs (it is important to note that not all RUs are member of RailData). 

The Web services definition (API) has to be performed in a continuous exchange with the 
external providers and in the following paragraphs, a first draft of these evolutions is 
done. 

Technical architecture and procedures that have already been developed through H-Log 
and ECOPMS can be adapted for use in Smart-Rail and this CIT. 

The overall application developed for ECOPMS has the internal name LogiCloud. The Web 
Services (WS) of LogiCloud are accessible using RESTful10; the WS answer is based on 
JSON (JavaScript Object Notation).  

In the implementation, nine LogiCloud web services have be defined to exchange 
information with TMS (Transport Management System) databases. The various 
parameters follow mainly references to Road transportation however, are used differently 
for train transportation.  

As part of ECOPMS, a specific WS for rail is being developed. Together with RailData 
common descriptions for everyday rail related elements are being developed. These 
include elements such as wagons, railway stations, slots, train numbers etc. 

Information that is collected includes the customer’s number, the address of the origin 
and destination, carrier details, departure and arrival times, deviation from expected 
times etc. 

  

                                           
10 Applications that conform to the REST constraints which are themselves based on Performance, 

Scalability, Simplicity of interfaces, Modifiability, Visibility, Portability, and Reliability. 
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This will allow the end user to: 

• Scan wagons at terminals, marshalling yards, or intermediary stops, 
• Issue waybills, 
• Communicate via a web portal or by data exchange, 

 

This further allows the user to utilise a specific tool to manage: 

• Bookings, 
• Train loading, 
• Orders relating to transport modes required later in the transport chain. 
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 Conclusions and recommendations 4

It has been well established over the past years, through numerous reports and in 
practice, that the rail sector in general is a complicated undertaking. This is mostly 
common knowledge to those involved in the sector.  
 
While huge advances have been made in the road sector and with IWW (Inland 
Waterways) with regards to information availability and track and trace, these have not 
been matched in the rail sector. Rail has proven to be cumbersome, and more often than 
not, too slow to change, adapt, and adopt new innovations. As an industry it mostly 
keeps with the tried and tested. 
 
With the high level of competition that is faced between the various modes of transport 
on many routes, a situation exists that many operators are happy with the status quo 
and unwilling to make the, sometimes substantial, investments that are needed to 
develop new products and ideas. It then falls on external organisations such as the 
European Commission and Shift2Rail, to give impetus to new developments and offer a 
test bed for new ideas. 
 
For Smart-Rail, and in particular this CIT to be a success, the development of new 
services has also to be matched with developments in IT systems to take into account a 
larger number of stakeholders and a wider geographic scope. These have to be designed 
so that they are user friendly and provide the relevant stakeholder with the relevant 
information at the right time. The basic information to do this exists through the products 
provided by RNE (TIS) and UIC (RailData) however a system has to be developed to 
bring these together in a meaningful manner. 
 
“If rail wants to be competitive in comparison with the road, but doesn’t engage with 
digitisation, it will fall increasingly behind in productivity. But we want to inspire 
customers with modern technology.”11. It remains to be seen if this will ring true. 
 

  

                                           
11 Source: Deutsche Bahn Chairman Rudiger Grube in discussion with the Frankfurter Allgemeine 

Zeitung 
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