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EXECUTIVE SUMMARY 

The ñData Management, Analytics and Visual Analytics Documentò reports on the activities performed 

within CONNECTIVE-WP2 for the core release (C-REL) in tasks 2.4 (Data Management), 2.5 

(Analytics) and 2.6 (Visual Analytics).  

 

A first section summarizes IT2Rail results and highlights priorities defined in CONNECTIVE regarding 

IT2Rail, in particular the use of real data, and the enrichment of Analyses with predictive and 

prescriptive Analytics. 

 

The second section describes the first implementation of the use cases that have been defined for the 

core release: 

¶ ñSmartò Operational control centres (Thales)  

¶ Station crowd behaviour (in relation with IP3 In2Stempo project) (Thales) 

¶ Monitoring equipment and maintenance (Indra) 

¶ Maintenance activities/assets degradation impacts mitigation (in relation with IP3 In2Smart 

project) (Ansaldo) 

For each use case, objectives and data are briefly explained, although more details can be found in 

document ñD2.4 Needs and related featuresò. Then, implementation, results and next steps are 

described. 

 

The last section contains developments that have been started but not yet integrated in the use cases. 

These developments concern the implementation of anonymization techniques, data generation 

techniques and virtual reality techniques. 

 

The deliverable will have different versions (releases) to reflect the progress of the task.  
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1.  INTRODUCTION 

The present deliverable is the first document explaining the current development and implementation 

of technical components and use cases regarding Business Analytics (BA) within the second work 

package (WP2) of the CONNECTIVE project. 

  

CONNECTIVE follows the lighthouse project IT2Rail, where the BA initially started into the Shift2Rail 

ï Innovation Programme 4 (S2R-IP4). S2R is the first rail joint technology initiative focused on 

accelerating the integration of new and advanced technologies into innovative rail product solutions. 

CONNECTIVE aims to be the technical backbone of S2R-IP4, which addresses the provision of ñIT 

solutions for attractive Railway servicesò. 

 

This document reflects the first works towards delivering such a result. The present document is 

organized as follows: 

A first section summarizes IT2Rail results and highlights priorities defined in CONNECTIVE regarding 

IT2Rail, in particular the use of real data, the enrichment of Analyses with predictive and prescriptive 

Analytics. 

 

The second section describes the first implementation of the use cases that have been defined for the 

core release: 

 

¶ ñSmartò Operational control centres (Thales) 

¶ Station crowd behaviour (in relation with IP3 In2Stempo project) (Thales) 

¶ Monitoring equipment and maintenance (Indra) 

¶ Maintenance activities/assets degradation impacts mitigation (in relation with IP3 In2Smart 

project) (Ansaldo) 

 

For each use case, objectives and data are briefly explained, although more details can be found in 

document ñD2.4 Needs and related featuresò. Then, implementation, results and next steps are 

described. 

 

The last section contains developments that have been started but not yet integrated in the use cases. 

These developments concern the implementation of anonymization techniques, data generation 

techniques and virtual reality techniques. 

 

The deliverable will have different versions (releases) to reflect the progress of the task.  
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2. IT2RAIL RESULTS 

CONNECTIVE WP2 aims to specify and implement techniques and tools to provide a common business 

intelligence and Business Analytics to S2R-IP4, following the path of the lighthouse project IT2Rail.     

 

During the lifecycle of IT2Rail, the BA increased its volume through the Key Performance Indicators 

(KPI) in parallel with the development of the various modules within each Work Package (WP) and the 

integration among them with the BA module. The definition of the KPIs were defined in base of the 

goals that the project had, with the main objective of giving the user the full control of the door-to-door 

travel experience across transport mode and services. To fully achieve this target, the BA activities in 

IT2Rail were subdivided in three major areas. 

 

¶ Analysis from the point of view of the Traveller; 

¶ Analysis from the point of view of the Transport Service Provider; 

¶ Analysis from the point of view of the IT2Rail Ecosystem performance. 

 

Naturally, the main point of the key performance indicators were the satisfaction of the final user and 

consequently the KPIs were built focusing on it (e.g. Compute a list of indexes and Key Performance 

Indicators regarding user satisfaction at the end of a trip). The second point was the analysis of the 

services which Travel Service Provider offered. It played a key role in the experience of the traveller 

that S2R-IP4 ecosystem aims to deliver. KPIs related to satisfaction and/or the performance of the 

services offered to the final user are considered relevant for the increment of the level of the experience 

provided to the traveller and essential to attract new users. The last area, related to IT2Rail ecosystem 

performance, was included in order to provide a complete vision on how the system is reacting in 

specific circumstances (e.g. to know if the system were under hacker attack).  

 

An issue encountered during the development of the BA module was that IT2Rail was a proof of concept 

and not real data was available. Therefore, the project focused on identifying the relevant KPIs that 

could be obtained, but they were not tested with real figures.  

 

An evolution in the CONNECTIVE project in respect to IT2Rail will be the analysis of real data coming 

from different sources whether they are open source or not. This fact is important to give to the external 

sources, like transportation operators, a better vision about the evolution of the European mobility. The 

consequence of it is a modification on the services offered to the traveller making more attractive its 

experience.  

 

Another improvement will be the analysis of this data source with advanced algorithm applied of the 

business analytic. At the end of the life cycle of the CONNECTIVE project, the expected outcome will 

be the provision of tools to allow to answer to the following: 

 

¶ Descriptive Analytics: It provides insight into the past (What has happened?) 

¶ Predictive Analytics: it understands the future (What could happen?) 

¶ Prescriptive Analytics: It advices on possible outcomes (What should we do?) 
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Therefore, it is expected that the BA provided within CONNECTIVE in S2R-IP4 will obtain the insights 

required for making better business decisions and strategic actions. 
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3. USE CASE IMPLEMENTATION 

3.1 USE CASE PRESENTATION 

For the core release, four use cases have been defined with real (or realistic) data: 

¶ ñSmartò Operational control centres (Thales) 

¶ Station crowd behaviour (in relation with IP3 In2Stempo project) (Thales) 

¶ Monitoring equipment and maintenance (Indra) 

¶ Maintenance activities/assets degradation impacts mitigation (in relation with IP3 In2Smart 

project) (Ansaldo) 

The first two use cases aim to produce data and analyses of mobility (inside a big city like Paris and 

suburbs or inside a station) that could be shared between the partners to test and compare their 

architectures and approached (data are open data or realistic simulated data). 

The last two use case are focused on how descriptive and predictive maintenance information can 

be exploited within the IP4 context in order to meet the dual objective of: 

¶ Increase the QoS and passenger demand by enhancing service availability and service 

efficiency,  

¶ Provide operators with techniques to improve the perceived reliability of the whole transport 

ecosystem. 

Among them, two use cases are related with use cases developed in IP3 in In2Stempo and In2Smart 

projects. 

 

3.2 ñSMARTò OPERATIONAL CONTROL CENTRES USE CASE 

3.2.1 OBJECTIVES 

óSmartô Operational Control Centres will resort to artificial intelligence and big data to analyse the 

massive quantity of data generated by sensors on trains and connected equipment, as well as outside 

data such as the weather or geographical data ï all in real time. Transport authorities and their 

customers will thus reap numerous benefits: transport operators will have a global vision of all 

operations, and will also be able to merge data coming from different sources ï signalling, video 

surveillance, ticketing ï so as to offer passengers a better service. 

Crises or incidents will be dealt with quicker and more efficiently, thanks to a clear and concise 

overview of all the information an operator needs to make the right decisions at the right time.  

It will be all the easier to convince users to use more public transport and to promote sustainable 

modes of transport if we take this unprecedented qualitative leap. Moreover, the information 

generated could contribute to alert the traveller about an event that can affect the journey (creating 

a link with Trip Tracking activities developed in IP4-TD4.4), and to reduce its impact and improve the 

experience of the traveller.  
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3.2.2 DEVELOPMENT PLATFORM 

The platform used for the development of the use case is described in D2.1 Big Data architecture 

document C-REL. The platform is based on the Hadoop environment and elasticsearch. Visualization 

results displayed in this deliverable rely on Kibana (the elasticsearch visualization portal). 

3.2.3 SCENARIO1: MANAGE TRANSPORTATION NETWORK 

Objective 

The objective is to optimize transportation performance management, thanks to the use of observed 

data and scientific techniques, development of new tools to make transportation performance 

management better. End goal is to improve safety, increase efficiency and provide an enhanced 

traveller experience. 

At this stage, partners have relied in the use of open data for this use case, due to the unavailability 

of other sources of information. However, this data is relevant enough to implement and evaluate the 

architecture used, as well as to model descriptive analytics techniques that could be afterwards 

applicable to other similar data sources.      

Data 

OpenData from ñIle de Franceò: 

¶ Historical datasets: 

o Number of validations per railway station per year 

o Number of validations per railway station per day 

o Percentage of validations per railway station per day type per time slice 

o Geoposition of each railway station 

¶ Real time datasets: 

o Waiting time displayed on each railway station 

o Weather forecast 

o Road traffic 

¶ Calendars: 

o School calendar 

o Events calendar 

o Historical weather calendar 

o Lunar calendar 

o Sun calendar 

 

Algorithm description 

The algorithm is based on the following main steps:  

¶ Get Raw Data 

¶ Clean Data 

¶ Build Model 
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¶ Predict 

 

The detail is explained in the parametric diagram below (Figure 1). 

Merge validations data

Number of validations per railway station

 per day

Number of validations per railway station

 per year

Percentage of validations per railway station

 per day type per time slice

Geoposition of each railway station

School calendar

Historical weather calendar

Sun/Lunar calendar

Events calendar

Merge calendars Consolidated calendar

Consolidated validation

 information 

Build model Railway Traffic Model

Current weather forecast

Current calendars

Predict

par Traffic forecast

 Consolidated road traffic

Current road traffic

Consolidated waiting times

 in railway stations

Traffic forecast

Waiting time forecast

 in each railway station

Passenger flow forecast

Record waiting times 

displayed in each railway 

station

Record road traffic

Waiting time displayed in real time

 on each railway station

Real time road traffic

 

Figure 1: Traffic forecast algorithm 

This algorithm enables to predict traffic, waiting time in each railway station, and passenger flow, 

from current weather forecast, calendars, and road traffic. 

 

Results 

Currently, we focus on descriptive analytics. 

Few examples are presented below.  

The Figure 2 below illustrates the workload of each railway station. Itôs possible to use a spatio-

temporal filtering.  
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Figure 2: Distribution of the number of validations on the railway network (Ile de France) 

 

The 2 maps below (Figure 3 and Figure 4) enable to visualize the variation of the validations number 

between the morning and the evening, thus itôs possible to estimate passenger flows. 
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Figure 3: Distribution of the number of validations among stations of metro line13 in the 
morning 
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Figure 4: Distribution of the number of validations among stations of metro line13 in the 
evening 

 

The Figure 5 below highlights correlations between weather / school calendar, and the number of 

validations on railway network (for example: snow the 6th 7th February, school holiday the first week 

of January). 

 












































































































