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Background

In recent years usage of Information and commuicicatechnology for traffic and transport

systems (Intelligent Transport systems, abbreviabedlTS) has increased globally. Whereas

traditional infrastructure like road or railway @truction, airports or harbours are getting more

difficult to build due to rising costs and enviroental concerns, technology to improve operation

of these infrastructure has become cheaper, maogrenand ever widely applied.

The arrival of the internet and cheap mobile comication has given another boost to this

worldwide trend.

Obviously the capacity and performance of transpettvorks varies considerably over time of

day, week and season. Peak loads, incidents ortraotisn sites are the main causes for

congestion and underperforming networks that dpyimciple, offer sufficient capacity. For road

traffic a number of traffic management approachasehbeen developed to deal with these

operational challenges. These are examples:

- Dynamic speed limits or overtaking bans can ine¢hsoughput by up to 20%

- Network wide dynamic rerouting of vehicles can hpdecrease the impact of temporary
bottlenecks

- Local Measures like access control, temporary tise shoulders or hazard warnings can
improve fluidity of traffic and improve safety

Compared to actually constructing or extending riodichstructure, these systems are cheap and

quick to install. Assessed by their cost-benetibrenany applications pay back expense through

drivers’ savings in time or cost in as few as 1earng.

However traffic management is a complex task imgepf organisation and synchronization of
sometimes rather different actors. In most casksreint road operators manage urban networks
and regional motorways (public or private), jurigdins play a major role and, above all, drivers
must be convinced and continuously reassured thglictmanagement is for the common good
just as for their own advantage.

Therefore traffic information is a substantial paftraffic management: Only if the information
conveyed to the drivers is consistent with the imfation used for traffic management the full
potential of ITS can be realised. This is evenrtagedrivers prefer dynamic information to static
advice: They expect to see information and recontiaéon take up the specific situation of the
day, even in recurrent traffic patterns. Finallielin transport infrastructure, progress in the
automobile industry has lately been focusing omforimation and communication technology



applications, with the navigation device as onetled most important “driversin car user
behaviour. These navigation systems do not onliacepthe road map; they can give access to
the whole range of information relevant for a tripat the driver would not be able to process
himself. Intricate urban networks, numerous camtsion sites, all kinds of events outside the
personal knowledge can now be taken into accouetvguiding a vehicle.

Today, in Germany, in 2007 sales of navigation esyst exceeded those of TV-sets and
authorities have to accept that the navigationesystand similar devices will have a strong and
lasting impact on how roads can and should be nehathis technology spreads quickly over
the globe and may have an even higher impact wtiafec rules are less strict and traffic
situations more volatile than in Europe.

Multimodality has been recognised as a panaceatdackling traffic problems. Cities with
inadequate public transportation systems regulsulyer more severe traffic problems, even if
they boast a sophisticated road network. Howeweosa the population mobility patterns tend to
be rather fixed and open to change only over lang spans. Here too information systems have
been taken up as the first option to increase aveaszof mode options and to inject flexibility
into the transport system as a whole. But up te moost traffic information services are
restricted to specific modes and multimodal systanesthe exception rather than the rule; the
more so the closer they are to commercial operaimgronments. Without any doubt one major
reason for this time-lag is the complexity thaiemmodal transport chains present to the user:
Miscellaneous factors like congestion trends, aatisl train delays, parking space availability
and personal requirements all have to be considarédae same time. Solutions are needed that
respond to this complexity yet simplify comparisdretween alternatives: Map-Based
applications, as will be shown in this paper, dither well to this requirement.

Some requirements and design considerations for delping Traffic information portals

From the infrastructure operator’s point of viewe@@te and credible traffic information can help

to improve network performance and traffic safety.

As shown above the environment of how such infolwnatill and can be put to use has changed

considerably over the last decade and this prosebkely to continue. The following general

requirements can be concluded:

- Traffic information has to be of high quality, wislufficient resolution in space and time

- Traffic information and traffic management measunesst be consistent

- Cross-border availability is important in urban eomment as well as on a intra-regional
scale

- All traffic information shall be available in a g context clearly indicating possible
interferences

Traffic information in most cases has a specifisifjon in place and time. Overwhelmingly it
refers to transport networks: Primarily links (roattetches) and then nodes for the road
networks, primarily nodes (stations, stops) andtlieks for the public transport system. In
some cases information can concern areas: Weathelents or railway-strikes are examples
here.



Obviously traffic information must be referencedt mmly to geographical coordinates but to
network elements as well. Several encoding mechenigave been defined that allow localising
information in terms of such topology. Out of thesamcepts the TMC table (so called location-
code-list) based encoding has been a major suageessitly even on a global scale. Designed for
usage by conventional analogue radio TMC has fadtsdvay into most navigation devices,
despite a number of disadvantages like limitedlut®m, no built-in cross-border compatibility
or severe limitations in the content of the mesdagesferred. TMC- encoding is also favoured
by authorities: In Germany practically all policatlaorities and most road operators reference

their information to TMC locations wherever possibl
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Figure 1: Density of TMC -point locations in theyecentre of Mainz.

Surely, other methods can refer to any point oretavork yet they lack the feature of being
understood by millions of existing devices and fean air by hundreds of radio stations.

Guiding principles for a traffic information portal serving the Land of Rheinland-Pfalz

Rheinland-Pfalz with approximately 4 million inhtdots, 800 Kilometres of motorways and

major industrial areas lacks a central conurbatlostead the Land shares major conurbation
areas at its borders areas with neighbouring HefRkain-Main-Gebiet), Baden-Wirttemberg

(Rhein-Neckar Raum) and Nordrhein-Westfalen (Rlagid).

Accidents and road works as well as recurrent cstige are the major issues for traffic

management on the motorway networks. Over the yessts handling the ever growing number
of trucks and their specific needs has been added.



On urban scale traffic disturbances are usuallyengirort-lived however often linked to the
motorways: As for the example of Mainz, a blockageven lane-wise - of one of the bridges
crossing the Rhine can have severe consequendhs entire urban traffic for hours. Also on an
urban scale there is host of other information dastder: Parking space availability, changed
traffic restrictions, guidance in case of eventatus of public transport are amongst those types
of information that might quickly become relevaat the citizen or for business trips and have a
feedback effect for motorway traffic.

Thus cross-institutional cooperation is of cruamportance for a mobility portal in a region like
Rheinland-Pfalz as far as the central task of guetal is defined:

Inform users and service providers about all evants situations that might be relevant for the
safety, fluidity or comfort of mobility in any mode

The core of this service is a Website run by theridlesbetrieb Mobilitat Rheinland-Pfalz”, the

authority in charge of planning, building and opiex@the interurban road network.

The services includes at present:

- A comprehensive map using Web-Map-Services accgtr©GC-standards

- A simulator to compute the current level-of-serv{cengested, free-flow) out of flow data
coming from approx. 1100 loop detectors over thel motorway network

- Data from gauging rest capacity for track parkiagilfties

- Data links to the motorway police and the Germaather service

- 50 webcams at critical points or junctions

- links to the dynamic schedule of Deutsche Bahn AG
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Fig. 2: Screenshots of the Servime/vw.verkehrslage.rIp.dm)fth Web-camf)icture embedded

The service was launched in 2004 and has receiigid dnd rising interest, especially form
service providers like the broadcaster SWR - SMI#st-German radio, which has the highest
market share for radio traffic information in thegion.

From the beginning, the portal was supposed tadelurban information as well as regional. In
2005 the first urban area, the capital of Mainz wetuded with Kaiserslautern (then venue of
the football world championship) following in 2006lext cities to join the platform will
probably be the cities of Ludwigshafen&Mannheim pested for 2009) that belong to two
different Bundeslander but practically form a conmeonurbation centre.

Urban information is displayed and presented incexathe same way as the regional
information; only the scale needs to be changedfatit data ownership or administrative
boundaries responsibilities are of little interesthe user. Cities with less than 500.00 inhalstan
usually don’t operate staffed traffic centres amtadcoming directly from traffic light control
systems can be used instead. These systems ark drasevariety of inductive loops or radar
sensors that can be employed to provide a leveknfice overview in an approach similar to the
motorway applications. Usually a limited number se#insors have to be added to deliver a
complete network view, most important for the user.

In this way the regional traffic centre informs thiban systems based on the processed traffic
data supplied in the opposite direction.



Links to neighbouring traffic centres (based onadieds or WMS) open the service cross-
border. Finally information on public transport\@ees (rail and busses) can be integrated into
the via a WMS service. The following figure provéden overview about the current architecture
of the traffic information service.
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Fig. 3: Architecture of the Traffic information pgaf

In this way, both motorway regional and urban infation can be processed into TMC messages
and meet the requirement of maximum consistencyaaadability to service providers (free of
cost). On their own, cities in Rheinland-Pfalz wbyprobably not venture to launch an
information service; moreover this would incur heghcost for service providers linking with
separate information sources instead of “one-shops’

Aspects of mapping traffic information in a regiond context

Public administrations in Rheinland-Pfalz are siggubto set up services according to the GDI-
DE guideline, which in turn reflect the INSPIRE delines introduced by the European Union.
The traffic information has been designed along tlaincept.

However in order to cover all user requirementstfier map services to be produced a number of

issues must be regarded:

- TMC encoding is not part of the Transport Networkt@®maintained by the state survey and
spatial data organisation



- Cross-border applications require references ters¢\un the case of Rheinland-Pfalz no less
than 7, different data sources

- Urban maps and GIS may be based on proprietargragsand subject to licensing

- Land survey data focuses on topographical featuodtgn less important for traffic
information uses, but do not adequately reflecotogical features like network connectivity

- Road Network data is subject to frequent changsba@t notice; at least in the past this could
not be matched by survey data

Therefore it was decided to acquire commercial ohaa for those purposes where survey data
would be insufficient or inappropriate.

As for the design decisions user’'s habits and éspees have to be regarded. Users are
accustomed to Websites like Google maps or Mictogotual Earth and expect to resemble
other sites to the look and feel of these “Trends&t Thanks to such mass applications internet
users, even those with mobile devices, are now nmohe able to understand map based
information and a major barrier for traffic infortran services has been cleared.

Also for level of service or messages there arabished colour codes or icons that can be used
and let users feel at home even when accessirgitéhthe first time.

Quality aspects, future developments and conclusisn

The quality of traffic information can be assessederms of spatial or temporal resolution,
validity, availability, response time or other cemt-specific indicators. Yet preparation of
independent data is no easy task and requiresethiegsup of quality control projects with own
equipment. Webcams have proved very valuable hedeadso a close examination of user
comments; in particularly those comments that ctnm@ professional users like police or radio
stations.

It is the policy of the traffic information port&d display only such information that can be based
on actual raw data and were experiences have shwatrthe resulting information is accurate.
Therefore there are still a number of “grey linkdiat don’'t have sufficient detection
infrastructure.

Currently are number of upgrades are in differéanping or implementation stages:

- Inclusion of further urban areas (> 100.000 inleati#)

- Increasing the data offer for public transport teae data)

- Improving quality and coverage for existing typéslata (loops, radar detectors, webcams)

- Complete integration of all cross-border links addta exchange with all neighbours
interested

In order to realise these improvements substantiastments are necessary for
- Hardware (in particular for urban systems)

- Increased detection

- Licensing map data

- Software developments and adaptation of existilstesys



Also there are operating costs to cover; somethiag proves often much more difficult than
mere investments.

Yet for total cost benefits the expense is very enate if compared to construction cost of roads.
The total cost of setting up and operating thermfation portal for 10 years will be less than the
average costs of building 1 Kilometre of new motaywBenefits are hard to measure but are
appraised to be substantial from saved time aneepted accidents alone.

Web map service offer a high degree flexibilityamintents to be included in the portal: While
responsibility for map objects and in most casésbates, remain with the content provider
effort for maintenance can be kept low and orgaioisas substantially simplified.

As has been shown above accurate traffic informaisobecoming even more useful as new
responding systems quickly penetrate the traffistesps. The basic task for the information
portal is to make sure that this information isduséectively and delivered efficiently to the end
user, i.e. the driver or user of trains and busdiesctly or through service providers. If partners
join forces in this common objective taxpayers nmyocan be put to an optimal use.
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