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Executive Summary 
This deliverable presents the PC-based Real time and Control Service Applications and the major 
principle behind it. As the deliverable’s nature is Prototype this document is also combined with the 
actual application. 

D3.3 describes the PC-based real-time transportation and control services as they are being 
developed within the GET Service project. The services and the application are available as prototype 
components with standardized interfaces to the GET service platform and the different elements and 
services. The main content of this short documentation is an overview about the user interface as well 
as interface descriptions. 

The application for real-time transportation and control service is based upon the professional 
planning and control system provided by PTV. Within this system several different use cases can be 
processed. ETA calculations can be requested and retrieved by different parties.  

Basic use case is the re-calculation of routing and planning results considering actual information 
(e.g. traffic information). The planner needs to know the actual and changes in the status of the assets 
and tours during execution. 

The TI (Traffic Information) Service demo has been set up for testing of different layers and traffic 
information and its effective on the route calculation of trucks. It can be accessed via browser URL 
and can easily be used for route calculation. Currently two different layers are implemented for the 
routing. Additionally the actual traffic information is incorporated in the system and traffic messages 
can be shown on the map with details on the specific level of service in the network (speed, duration 
of disturbance, calculated speed). 

The principle of providing the ETA-service to the user and other systems is similar to the previous 
web services which have been set up in frame of the intermodal transport planning service (see D3.1). 

The service works via JSON operations. The interface description of the PTV ETA Monitor is based 
on the Swagger RESTful API Documentation Specification (see https://github.com/swagger-
api/swagger-core). 

The PTV ETA Monitor/ calculation is available via a web interface for testing. Basically the following 
requirements are given for the ETA Calculation: 

The system expects already planned trips, regardless of whether they are from other planning 
systems or manually scheduled. 

Based on the description of the xServer interface (Task 3.1) for intermodal routing and planning in 
D3.1 the xIntermodal Server and web service access have been further developed and updated in 
order to support the extended scenarios within the GET Service final project phase. Additional 
functionalities like blocked locks and enhanced terminal and transportation service information have 
been implemented into the system in order to support extended scenarios and further use cases. 
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1 Introduction 
This deliverable presents the PC-based Real time and Control Service Applications and the major 
principlesbehind it. As the deliverable’s nature is Prototype this document is also combined with actual 
application outcomes. This section provides the background to this deliverable, by presenting the goal 
of the project as a whole, the goal of the work package of which the deliverable is a part, and the goal 
of the deliverable itself. Finally, it presents the structure of the remainder of the deliverable. 

1.1 Project Goal 
The GET Service platform provides transportation planners with the means to plan transportation 
routes more efficiently and to respond quickly to unexpected events during the transportation. To this 
end, it connects to existing transportation management systems and improves with their performance 
by enabling sharing of selected information between transportation partners, logistics service 
providers and authorities. In particular, the GET Service platform consists of components that: (i) 
enable the aggregation of information from the raw data that is shared between the partners and the 
transportation information providers; (ii) facilitate planning and re-planning of transportation based on 
real-time information; and (iii) facilitate real-time monitoring and control of transportation, as it is being 
carried out by own resources and partner resources. By providing this functionality, the GET Service 
platform aims to reduce the number of empty miles that is driven, improve the modal split, and reduce 
transportation times and slack, as well as response times to unexpected events during the 
transportation. Thus, it reduces CO2 emissions and improves efficiency. 

1.2 Work Package Goal 
The main goal of WP3 is the development of the end-user applications. More specifically this involves 
the development of transportation planning and control application and the development of the mobile 
control application. The first one concerns the duties and work carried out by the planner and the 
latter is going to be used by the truck drivers in order to support their work and interact with the GET 
Service platform.  

The WP3 will be responsible for visualizing the information produced by the GET Service core and 
extensive platform to the corresponding users (planners and truck drivers). It will create the relevant 
points of interaction between the users and the system. Thus the work that is being carried within this 
WP is strongly connected with the progress and output of WP2, WP5, WP6 and WP7.    

1.3 Deliverable Goal 
D3.3 describes the PC-based real-time transportation and control services as they are being 
developed within the GET Service project. The services and the application are available as prototype 
components with standardized interfaces to the GET service platform and the different elements and 
services. The main content of this short documentation is an overview about the user interface as well 
as interface descriptions. Focus in 3.3 is to provide real-time services taking into account actual TI 
especially on road infrastructure. 

1.4 Deliverable Structure 
At first a short use case overview is given in Chapter 2. Secondly services and interfaces are being 
described based on the high level architecture which is related to the GET Service architecture 
definition (in WP2, see D2.2.2). The main part of Chapter 3 is the explanation of service and interface 
via a web-service.   
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2 Real-time transportation control services 

2.1 Use case and scenario for real time applications 
The application for real-time transportation and control service is based upon the professional 
planning and control system provided by PTV. Within this system several different use cases can be 
processed. ETA calculations can be requested and retrieved by different parties.  

Basic use case is the re-calculation of routing and planning results considering actual information 
(e.g. traffic information). The planner needs to know the actual and the changes in the status of the 
assets and tours during execution. Main goals are to minimize buffer times within the planning and to 
widen the timeframe for any necessary reactions / re-planning activities on occurring disturbances. 

One component for these scenarios is the Expected Time of Arrival (ETA) –calculation developed by 
PTV considering a number of additional real-time information sources. 

 

2.2 PC-based application 
 

Main purpose of the real-time transportation and control services is to provide accurate and real-time 
information to the planner and transport management system. Based on the components for 
calculation and planning the application is being enhanced by functionalities and processes to 
calculate ongoing values for the estimated time of arrivals of assets (trucks, deliveries) between 
certain locations (origin –destination). 

The system should incorporate real time information from different sources (for instance traffic 
information and truck specific parameters 

 

2.3 Solution for ETA calculation 
For the extension of real-time transportation control services, the  PTV backend services for the 
calculation of estimated time of arrival (ETA) for different assets has been being further developed 
and provided to the GET Service architecture. The re-calculation of travel times is based on routing 
engines from PTV incorporating different additional travel information and other attributes (see 
Figure 1). 
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Figure 1: Consideration of different information and attributes within PTV ETA Monitor 

Source: PTV 
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3 Architecture and implementation information 

3.1 High level Architecture – GET service WP3 components 
The planning and control application in the GET service project has been developed within a service 
oriented architecture approach. Based on the PTV tour planning system Smartour the intermodal 
planning system has been enhanced and further developed. For the integration in the GET Service 
project architecture the test system is accessible via a web-service.  

With reference to the GET Service overall architecture and the GET subsystem components, as 
described in D2.2.2, the WP3 components can be allocated to the client platform side, the extended 
GET platform and the client devices side. A planner is using its planning system to elaborate valid 
planning options for the transportation chain which can be chosen in frame of the given scenarios. 
For the transportation execution phase the mobile device provides different functionalities like truck 
navigation and track and trace. Real time transportation control service can be logically allocated 
between planning instance and process client within execution phase. 

 
 

 

Control service between 
planning instance and 

process client 
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3.2 Figure 2: GET Service subsystem components – perspective 
WP3Services and interfaces for GET specific scenarios 

The developments within the GET Service project have been provided to the partners via 
webservices. The results of planning and calculation have been used by the different scenarios. 

The product suite xServer of PTV has been used as basis for the developments of intermodal 
routing and planning application. The xRoute server and the xTour server support the main use 
case of truck routing and order related tour calculation. 

 
Figure 3: WP3 architecture and components, interaction with GET 

As already in D3.1 described the WP3 components support the GET specific scenarios with various 
functionalities and interfaces. In frame of Task 3.3 focus was on the development and provision of 
real time transportation and control services. This task has been fulfilled by setting up the ETA 
calculation service for a number of assets on trip. The recalculation of estimated time of arrival 
works by using location information and related timestamps of the assets. In order to realize the 
freight shift scenario (road, air freight) the PTV ETA service were called to retrieve the estimated 
time of arrival of specific trucks on tour. This allows the planning and control instance in the use 
case to monitor the transportation status in real time. In case of unexpected events or occurring 
delays in the arrival times it is possible to react on that in an appropriate way as proposed by the 
WP6 CEP component. The ETA service has been implemented as business solution suitable for 
different use cases of road transport of larger fleets. In the following chapters the UI of the TI test 
application is being described as well as the interface realisation of the ETA calculation component.  
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3.3 Application design and services for the user 

3.3.1 Traffic Information Service Demo 

The TI Service demo has been set up for testing of different layers, and traffic information  - TomTom 
incidents and PTV Truck SpeedPatterns - and its effective on the route calculation of trucks. It can be 
accessed via browser URL and easily used for route calculation. Currently two different layers are 
implemented for the routing. Additionally the actual traffic information (TomTom HD Traffic) is 
incorporated in the system, traffic messages can be shown on the map with details on the specific 
service level (speed, duration of disturbance, calculated speed).  

Another functionality is the direct access to certain urban areas where traffic situation and messages 
are specific. 

 

 

 
Figure 4: User interface for traffic information and routing – testing of different layers for truck routing 

Fig.3 shows a routing example from Frankfurt Airport to Eindhoven. Under the option “layer selection” 
the TomTom incident layer and/ or the PTV truck specific speed patterns can be selected. Routing 
results are shown in the left bar below (travel time, travel distance), the starting time of the trip can be 
selected. The numbers on the map indicate the amount of traffic information/ messages which are 
actual within the related area. 
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Figure 5: Routing detail with real time traffic information  

Zooming into a specific area, the traffic message can be selected. The information box shows detailed 
information for that specific road segment, for instance the start time and end time and the speed 
value (Figure 4). 

 

Figure 6: City focus Karlsruhe, Germany – additional information 

Figure 5 shows traffic information details in Karlsruhe. Other cities like Paris can be directly selected. 

Most important differentiation between regular online-routing applications and the PTV TI Service is 
the ability to consider truck specific routing parameters and the functionality to select different routing 
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layers for the calculation. It is mainly the basis for the further development of truck routing and ETA 
calculation.  

The additional functionalities provided by PTV TI Service demo in comparison to regular online routing 
services can be shown in the following table.  

 
Table 1: Differentiation PTV TI Service and regular online routing 

 

3.3.2 ETA Monitor – testing, online demo for real time ETA calculation 

The principle of providing the service to the user and other systems is similar to the previous web 
services which have been set up in frame of the intermodal transport planning service (see D3.1). 

It works via JSON operations. This option has been chosen in order to realise a flexible, easy to use 
interface between different components and to ensure the compatibility with the distributed 
architecture concept of GET. 

The interface description of the PTV ETA Monitor is based on the Swagger RESTful API 
Documentation Specification. A short summary of the operations is given below. 
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Figure 7: Operations supported by PTV ETA service 

 

The PTV ETA Monitor/ calculation is available via web interface for testing. Basically the following 
requirements are given for the ETA Calculation: 

The system expects already planned trips, regardless of whether they are from other planning 
systems or manually scheduled. A trip requires: 

• at least one stop with coordinates, time of arrival, time of departure and service time at stop 
• a vehicle profile (e.g. truck, passenger car) 

These trips can be: 

• round trips (depot - stop - .... - stop - depot) 
• one-way trips (A to B trip) 
• trips where vehicle starts from a location other than depot (e.g. at home) 
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A specification of the type of trip is not necessary. 

It should be avoided that trips contain subsequent stops with the same coordinates. For a trip with the 
stops ABCCD, the ETA for the stop C would be calculated twice in the same tour. For a trip structure 
like ABCDC, this is fine. But for ABCCD, it may lead to misinterpretations although two IDs would be 
generated, because the stops would be interpreted as independent no matter whether they have the 
same co-ordinates. 

In the system, stops must be connected to road network in order to calculate an ETA: 

• stops must be less than 5 km far from a road segment and 
• there must be less than 30 degree tolerance in heading (direction of driving) 

Possible errors in calculation of an ETA could be: 

• distance too far from segment - linking to road network will be impossible 
• linking to incorrect road on network, when linking to incorrect segment with similar heading possible 
• bad GPS position in residential area near highway 
• linking to a wrong road, because of bridges or tunnels and bad heading 

The ETA calculation works as follows: 

• an ETA is calculated every n (currently n=6) minutes if speed is greater than 1 m/s 
• accuracy must be less than 75 meters 
• best way (fastest - taking into account TI) to the destination is calculated in the specified profile 
• for blocked roads a detour will be calculated 
• for "remaining travel time" and "time driven since last break" less than 4:30 hours, a trip without 

break will be calculated 
• there will be an entry in the journal with a suitable error message if ETA calculation for a given 

position isn't possible 

 

 

 

 

3.3.3 xIntermodal Service update for the GET scenarios 

Based on the description of the xServer interface for intermodal routing and planning in D3.1 the 
xIntermodal Server and web service access have been further developed and updated in order to 
support the extended scenarios within the GET Service final project phase. Additional functionalities 
like blocked locks and enhanced terminal and transportation service information have been added to 
the system. 

The services and interfaces are available for the GET Service platform and components. System tests 
will be performed in the final project phase for preparation of final event. 

The updated model for the xIntermodal Server are shown in Figure 9. 

In this figure in the upper table the possible operations as getTerminals, getSample or 
importTimeTables etc. are being listed. The specific changes in the UML notation which were made 
regarding routing segment for better documentation are depicted in the lower segment of the figure. 
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Figure 8: xIntermodal Server interface – UML diagram 
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4 Conclusions and Next Steps 
The intermodal planning application with the back end services for professional transportation routing 
and planning has been developed further. The real time component for ETA calculation and provision 
is also available as web service. These interfaces have been set up in frame of the developments and 
the interaction with other GET Service components and scenarios for the final project phase. 

The interaction with the different GET components will be further tested and evaluated with regular/ 
practical (road) trips in order to validate the planning and control services. 

The prototype for the GET project contained the different technical components with test applications, 
user interfaces and web service interfaces. The functionality, the technical performance and usability 
have been demonstrated and approved together with the other WPs components and GET scenarios.  

In frame of further development activities, the ETA calculation and the intermodal planning application 
will be extended, enhanced and enabled to support further real use cases with practical stakeholders. 
Further exploitation of the components are currently being discussed with business development. 

Specifically the integration between the different planning, control and monitoring application in 
logistics will be a major research and development task for PTV in the next coming months after the 
project. 
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