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1 ABSTRACT

VeGIS develops concepts and technical solutiongi®isynchronization of data between traffic modeld
geographical information systems (GIS).

Test routines contribute to the quality improvemenhtraffic-related data concerning traffic infortiwan
systems as well as to traffic development plans suttbequently developed technical plans. The projec
generates a basis for a continually expandablebatiér maintainable set of data relating to trartspod
mobility.

2 PROJECT DESCRIPTION

Due to a lack of resources, current transport agweént plans and corresponding transport modelgtand
data contained therein are not maintained at thegsary degree but are, at best, updated only ddreand
arises. However, a continuous maintenance of girbild non-identical sets of data usually only oscar
regional departments responsible for Geo-infornmafichis maintenance will be additionally reinforogith
the development of a uniform traffic graph for Aust(GIP.at). Planning data accumulate within tcaff
development plans. Yet, despite the fact that theyld be useful for calculations and traffic infation
they will not be part of the Austrian-wide trafficaph, where a special extent or conclusions aneeraed.

Within VeGIS, concepts and technical solutionstfer synchronization of data between traffic modeid
geographical information systems are developeded@as the graph integration platform, GIP, andfitraf
development plans magnitudes from traffic modeés identified that are relevant for users of GIPceVi
versa, GIP data are examined to establish to witahetheir continuous maintenance would facilitdite
creation and continuation of traffic developmenand. The project is based on findings from previous
projects — especially VIP Vienna Region, integratead and path network Styria and GUARD — and takes
into account ongoing activities with regard to dyassurance of traffic planning actions (Qualiaey.

A bi-directional data transfer, allowing a mutudlustration of two road networks with different net
granularities, is designed on the basis of heasdtr “net matching”. Test routines are develofredssess
consistent and routing-compatible transport netaoftr one or more transport modes (pedestriarndisty,
cars and trucks).

Depending on the problem, different graduationghefnet granularities (accuracy of illustration atebth

of the net) are required for a transport modethk outer sector of an investigation area complextjons,

like roundabouts or level-free intersections anmepdified in the illustration as individual nodesnreduce the
data preparation and calculation time. By contriéght tolerances, e.g. necessary within the plag@irea
with an exact modelling of the geometry of the Brage not present in GIP. For this purpose, tbggdef a
multilevel net topology coordinated with the plampitask and the geographical location is essential,
whereas, at the same time a burden on the basioti&lP should be avoided.

Furthermore, a method is designed facilitatingilustration of net efficiencies and planning sceos as
not yet realized measures within GIP, in orderrtvjgle typical GIP users with planning data too.

By integrating traffic model data in GIP, VeGIS tadloutes to the smooth utilization of data fromffica
development plans, also for sectoral technicalpliée e.g. clean air plans and environmental caibitity
assessments. Linking further spatial data to thie gnaph (e.g. traffic cells) is an equally impottan
requirement as the possibility to depict planniagiants and scenarios in geographical informatitesns
with variable read permission and accession depth.

The detailed work conducted within VeGIS comprises:

2.1 System Analysis

Within the system analysis the different systenethtical concepts of geographical information exyst —
especially the graph integration platform (GIP)nd aisual traffic modelling software will be workedt.
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The applications use different methods to repregesyphs and their spatial characteristics andbatis.
Graphs inside the GIP satisfy several importariedas such as net connectivity and routabilityefEfiore
the GIP structures are particularly suitable faffic models.

The former projects VIP Vienna Region and IntegeeMWegenetz Steiermark used the INTREST interface
for data transfer. This solution allows only a détav out of the GIP but not back. VeGIS developbia
directional data exchange interface which needailddt definitions about the different options oftala
transfer. Special cases are e.g. changing attslaltng the street segments like speed restricbortbe
number of lanes requiring an automatical splitthgegments.

The system analysis figures out the approach teespioblems and to find decisions to develop the bi
directional interface. The output of this work Wi a technical and graphic representation of fmrration
model which shows and describes the relations efsystem elements to each other and the technical
opportunities for the bi-directional data transfer.
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Fig. 1: Different granularities of a junction

2.2 System Conception

The system conception develops the transformatpatiications for the new interface. The focus s 0
figuring out a sensible and technically feasiblesidaf decision-making by considering the framework
requirements. The output will be a representatiballorelevant work flows and processes from theriss
point of view. After enabling the data transfernfr@sIP to the traffic modelling software and backsit
necessary to define and show the conditions, aptama system limits for both transformations.

2.2.1 Definition of the Organisation Model
The organisation model makes clear
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« which framework requirements are necessary for aessful bi-directional information transfer
between GIS and traffic planning models

- which data flows are possible and sensible and

- which technical basics must be created for thifiamge

2.2.2 Definition of the Application Procedures and thadsformation Model

One of the challenges in VeGIS is to transform oekwelements into different granularities. Thetfggep is
to define the transformation rules on a conceptlled practical example is to reduce a complex dalmout
into a simple junction or to unify parallel linksttv different traffic modes (bicycle and pedestfiaar and
public transport) to one link which includes alee modes. A special focus is to maintain the raidDs
for reference purposes also in case of mergedlittesidinks.

2.2.3 Definition of the Exchanging File Formats and Ifdees

Based on existing interface definitions (INSPIREansportation draft, INTREST) an addition is nsceg
to develop the VeGIS interface with the followireguirements:

« Exchanging of partial network graphs
« Creating a bi-directional reference of graphs ffedént systems
« Creating references of elements with different glanities

« Updating information

2.3 System Development

The heart of VeGIS is to develop the system inte$afor a bi-directional data transfer. Based an th
theoretical fundament of the system conception d@Risting data model will be extended by further
functional mappings — higher and different granties on junctions and links, new elements likdfita
cells and its connections to the path network imggaphic information systems. Development of resgifor
data exchange between GIS and traffic modellingwswe considers special requirements like user
acceptance as well as the handling of big datanvetu
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Fig. 2: Different granularities / reduced netwoftksansformation of traffic modes

2.4 Test Cases

For raising the user acceptance and figuring aaiptiacticability test cases with different condigsowill be
defined.

2.4.1 Traffic Model Vienna

The municipality of Vienna, department for trangpolanning, maintains a detailed traffic model tbe
Vienna region. The model is detailed inside they Git Vienna and sketchy in the surrounding areango
Austria) There is also an existing harmonised Geoddrastructure — GIP Vienna Region — for theioag
Vienna/ Lower Austria/ Pannonia.
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In this test case map matching methods for a leietivnal data transfer on road sections with diffier
granularities will be tested.

2.4.2 Integriertes Wegenetz Steiermark (Styria)

Several departments of the municipality of Stynd &e city of Graz are working with the graph gregion
platform and maintain one intermodal road- and peitivork with all relevant modes — pedestrian, deyc
cars, trucks, trains, tram, busses and some sproigs.

In the project GUARD a monodirectional automatigadata transfer from GIS into a traffic model was
practised by integrating an entire network. BecaofSevrong transformations during this process some
manual adaptions were necessary. This test casddshlow which manual steps can be eliminated by
automation and which not.

2.4.3 Traffic Model Tirol (Tyrol)

The State of Tyrol neither has a maintained traffaxel nor the system of Graph Integration Platf¢@tP)

in use. Currently the GIP will be implemented andcheea-wide traffic model for Tyrol is planned. Téfere
the road network graph in the existing Tyrolian Gdgstem (TIRIS) will be matched with further
commercial data (TELEATLAS) to get a complete graphis graph will be used to build the Tyrolian
traffic model.

3 CONCLUSION

According to the GIP system VeGIS stimulates theetijopment of a harmonised data pool for traffic elod
relevant structures and attributes. The GIP willdx¢ended with regard to these special requirements
Countinuously filled and updated by traffic modelsta can be maintained in a geographic information
system (GIS). Otherwise a part of the integratiatads important for the GIS user. Redundant maiimta

of information will be reduced effective. Data cthiow back from GIS to traffic models everytime. By
harmonising the data and implementation in GIP \#&neeen transparence in traffic models is devetppi
and the common acceptance of traffic models iagisuUp to today traffic models often are “black bek
Advanced traffic models deliver better results vah&soids wrong decisions in infrastructure investtae
and high costs.
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