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ABSTRACT
Distribution of quality travel information to end-users is enabled using advanced information and communication technologies (ICT) in traffic. Strategy of information distribution is also changing – from classic push strategy (delivery of information regardless to the users present needs and without interaction between the user and the system) to new pull concept (delivery of customized information based on the known users needs). But because of vast amount of data, pre-trip information must be collected in one point/centre, sorted in categories so that end-user can search and get needed information with ease. Such end-user actions will be possible only with definition of web interface (traffic portal) and by usage of dynamic and real-time applications. In this paper, advances and possibilities of such traffic portal will be presented, with definition of services (information) which will be available to users. Also, theoretic model of traffic portal in Republic of Croatia will be defined regarding user needs, level of traffic development, availability of traffic data, etc. Categorization of services and information, possibility of using digital maps will be also presented with definition of possible ways of information distribution to users using not only Internet, but other communication technologies (GSM/GPRS, 3G, Wi-Fi, etc.). 
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1. INTRODUCTION

According to EU guidelines and defined ITS architecture on European level, there is a need for defining a unique place of distribution of pre-trip information to travelers/users. Regarding different studies and researches maximal number for information is before travel even starts, so the most spread and most proper way for information dissemination is Internet. An online traffic portal would be deployed as a main medium for traveler information distribution. Also, same researches put Internet on first place of all information and communication technologies regarding usage with 68% of regular usage, followed by mobile telephony [3]. New concept of interaction between user and system (pull concept) allows formation of different categories of services depending on requirements of end users. 

Existing situation in Republic of Croatia regarding traveler information requires defining and deploying a unique place for distribution of all kind of pre-trip information (all modes of transport). Operators (rail, road, sea, air, etc.) are providing through their own web sites just basic 'one-way' information to users. Traffic portal services would be categorized after modes of transport, and collection of data would be realized in cooperation with operators which are already providing such services. 
2. WAYS OF INFORMATION ACQUISITION

Existing situation of information dissemination in Republic of Croatia is through web sites of operators which some traffic information offer. In example, Croatian Autoclub (HAK) is providing road traffic information regarding Croatian territory (present traffic condition, tourist information, weather forecast, etc.). If user wants to expand his journey to another mode of transport he must visit web sites of other operator or service provider (ex. with expansion of journey on maritime transport he must visit Jadrolinija web site). 

Traffic portal wouldn't generate new information, but only function of acquisition of information on single location. Such a concept requires full cooperation of all concerned operators, service providers and other involved stakeholders. This situation according to practice in other European countries is not easy to perform. Practice in other countries shows that operators don't want to share all information they own. 

Picking just one, relevant information from a vast amount of them is not a simple task for end user. According to this, there is a growing need for distribution of all of relevant information on one location, and also definition of personalized services. The main objective of such a traffic portal is preparation i facilitation of traffic by providing all the relevant information on one location.

3. TRAFFIC PORTAL DEFINITION REGARDING NEEDS OF REPUBLIC OF CROATIA

According to prior defined situation in Republic of Croatia, there is a growing need for development of unique place for traffic information distribution. Life cycle of traffic portal (after system engineering concept) starts with the idea of portal or in moment there is a defined need for such a system construction. Handbooks of system engineering and management are defining life cycle phases which include:

· planning and marketing

· system development, projecting and construction

· system exploitation and maintenance

Phases of systems' life cycle are shown on Figure 1. 
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Figure 1. Phases of systems' life cycle
First phase of system definition includes identification and analysis of user requirements. System development includes elaboration of architecture (subsystem and component specification). Last phase of systems' life cycle includes exploitation of the system with corresponding control and system maintenance [1].

In initial phase of traffic portal definition theoretic model is followed but specific services will be defined after research of market needs. Theoretic model of traffic portal is shown on figure 2. The purpose of traffic portal is provision of traffic information on one location. According to this statement it is required to categorize services after modes of transport. Categorization is necessary so that users can easily manage services. Main categorization of portal would be on:

· road transport

· public transport

· air transport

· rail transport

· maritime transport

An example of systematization of part of portal focused on road transport is given hereafter.
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Figure 2. Theoretic model of traffic portal
3.1. ROAD TRANSPORT CATEGORY MODEL

Subcategory of traffic portal which is providing information regarding road transport includes information about present traffic situation, travel times on chosen route, trip planning, tolls, weather forecast, etc. 
User is generating needs for real time information about selected route or destination, and that is essential if there are incidents or traffic congestion on that route. Concept of traffic portal is based on pull strategy so besides basic information (available to all users) there would be restricted area for registered users. Registration of users would include form about real and specific user needs and elimination of information that are unneeded. In that way, existing services could be personalized, and user wouldn't be provided by vast amount of unneeded information. 

3.2.  INFORMATION PROVISION THROUGH DIGITAL MAP
The system would provide different types of information through shared medium – digital map. Digital map is adequate medium for information presentation because data can be shown in layers which can be presented in hierarchy. 
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Figure 3. Hierarchy presentation of information
Hierarchy of data presentation is determined after priorities so higher priorities are information which are more wanted. Graphic interaction between user and the system is also accomplished, and user is searching for points of interest with presentation of all of needed information. Functionalities of digital maps include:

· interactive map with picture of selected area with icons and colored routes presenting levels of congestion

· zoom possibility of selected traffic congestion

· navigational buttons

· possibility of layer visibility selecting 

Main advantage of digital maps is the fact that they contain layers of different hierarchy and user can select wanted data. Layers are conceived regarding significance of data:

· selected route to destination

· road works

· incidents

· planned accidents (congress, caveat, sport games, etc.).

Every layer has detailed description of selected accident. Second phase of portal development would include real time web camera feeds installed on critical spots or traffic flows. 

Except primary functionalities of digital map it is possible to provide same of added functionalities through digital map:

· calculation of travel times from source to destination according to gathered real time data (incidents, traffic conditions, weather forecast, etc.)

· alternative route recommendation

· presentation of points of interest (tourist information, wine routes, etc.)

· free garage and parking spots

· delivery of dynamic alerts via SMS or e-mail, etc.

Above concept of information distribution is presented on road transport category model. Similar concept for other modes of transport is based on this concept only with small modifications because of specificity of modes.
4. EXPANSION OF TRAFFIC PORTAL ON OTHER COMMUNICATION TECHNOLOGIES

Besides basic presented ways of traffic pre-trip information distribution via Internet, there are other possibilities of expansion of information distribution on other information and communication technologies. With registration of users and with definition of his unique requirements is possible to form a service of short message delivery (SMS) even after the journey starts. Distribution of information through SMS opens possibility of distribution of real time information throughout the trip when user cannot access the Internet.

Electronic mail is another way of traffic information distribution. Unlike SMS, electronic mail cannot deliver real time information, so it is used to inform users about accidents which are already planned (congress, caveat, sport games, etc.).

With usage of GPS technology and PDA devices it is possible to develop applications which can present recent situation on selected route. For example, the most recent situation would include navigation to destination according to fresh information about traffic conditions. 

5. CONCLUSION

According to existing situation in Republic of Croatia at this moment there isn't a unique location of distribution of pre-trip information, although there is a growing need. Researches in other developed countries show that Internet is the most adequate medium for information distribution to end user, because most of information needs is before going on trip. Traffic portal on national level would be established and would be constipated after basic modes of transport.

Objectives of such a traffic portal would be congestion reduction, promotion and broader usage of public transport, revitalization of urban city environment, accident reduction, shorter travel times, etc. Particular importance (in deployment and development of traffic portal) would be dedicated in cooperation with private sector in order to promote tourist destinations (restaurants, hotels, wine routes, etc.).
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