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Abstract—This paper introduces a structure of delivering traveler 
information service including point of interest information 
through the terrestrial multimedia broadcasting system, in which, 
the receiver is connected with cellular communication terminal to 
enable the interactivity of the service. By combining real time 
traffic information and point of interest information, we could get 
an efficient traffic and traveler information service system that 
could be used for many location based applications. 

Keywords-component; traffic and traveler information, point of 
interest, location based service, digital multimedia broadcasting 

I.  INTRODUCTION 

Among the traveler information services, POI (Point of 
Interest) service is one of the most important components in 
the location based services. As the interested point 
information should be used at anytime, anywhere in the 
service area, the mobility and the navigation functionality at 
the receiver side are absolutely necessary in the future LBS 
systems. 

T-DMB (Terrestrial Digital Multimedia Broadcasting) 
system, which is also known as European DAB (Digital 
Audio Broadcasting) system, is one of the well known 
COFDM (Coded Orthogonal Frequency Division 
Multiplexing) based broadcasting systems that can deliver 
massive data service to the mobile receivers which are 
running in high speed. The T-DMB system can also employ 
bidirectional data service by being connected with 
communication network [1~3]. Furthermore, the T-DMB 
system has the functionalities to deliver the TPEG 
(Transport Protocol Expert Group) [4~11] application 
services, which has a well organized TTI (Traffic and 
Traveler Information) service message structure. Therefore, 
our motivation was that the combination of T-DMB system 
and TPEG message structure would be a better structure for 
point of interest service. 

However, as the information of the points of interest 
increases, traditional balancing problem of what to push and 
what to pull data arises so that the service provider can 

deliver the traveler information service in cost effective 
way[12~14]. Furthermore, before scheduling the broadcast 
data stream of the point of interest, there needs to be the 
careful examination and categorization of the massive 
number of the points of interest. By doing this process, we 
could organize the information of the points according to the 
characters of them and make tables similar to TPEG 
message format.  For the balancing of the broadcast and 
communication channel usage, as well as the scheduling the 
categorized data stream, we defined some criteria for each of 
the data delivery scheme for the minimum usage of 
communication channel. 

This paper introduces the structure of an efficient traveler 
service in the T-DMB system, in which, the terminal has 
mobile communication capability. In the system, a message 
author for the traveler information service encodes the POI 
data with the real time traffic information [15~16], which 
then converted into the TPEG messages. And a stream 
server provides the traveler information data stream into the 
T-DMB transmission system. At the receiver side, a traveler 
information decoder decodes the stream so that they could 
be used in the navigation software equipped with GPS 
(Geographical Positioning System) module. 

The result shows that with efficient classification of the 
points and criteria for push and pull scheme, the system can 
be used as an efficient traffic and traveler information 
service system. 

 

II. POINTS FOR THE TRAVELER INFORMATION SERVICE 

As a traveler information service element, POI is actually 
the set of destinations that people visit everyday. The main 
purpose of the POI service is to provide people the 
information of the points of their interest. Therefore, the 
messages for POI services are a set of categorized points 
according to the actual preferences of the people to visit. 
This chapter introduces the classification result of the target 
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points and how the results are formatted as the TPEG style 
reference tables. 

 

A. Classification of the Points 
The classification of all the existing points of the world 

according to the preferences of the people can be a time 
consuming work. However, it is the most important work 
because the resultant structure of this categorization decides 
the value and usability of the service. The inefficient 
categorization will cause the traveler information data 
service useless and eventually wasting the valuable 
transmission channel capacity. 

Figure 1 shows the categorization result of the points of 
the traveler interest. This categorization structure was used 
in the implementation of the traveler information service in 
this paper. 
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Hotel
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Medical care
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Gas station
Parking

Car wash
Maintenance
Car supplies

Car dealer
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...
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Amusement park
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...
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Condominium
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...
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Pub
Tea
...
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...
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...
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College/Univ.

Office of education
...

Living Facilities

Department store
Market
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Book store

ATM
...
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Train Station
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IC/TG/JC
Tunnel

Port
Bridge
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Airport

Terminal
...

Culturlal facilities

Buddhist
Church
Musium
Council
Theater

...

 
Fig. 1. The categorization of points 

 
The general criteria of the categorization were the 

importance that the points have. The importance will vary 
according to the people who wish to use the information. 
Therefore we set up the criteria following the general public 
preferences. The transmission frequency of the specific 
point information depends on the major purpose of the 
service-public free service or value added, special purpose 
traveler information service.  

In this paper, regarding the traveler information service as 
a public service which targets everyone in the service area 
with low or no cost, we gave the same priority to all of the 
points. However, inside the information of any points, there 
can be differences between information elements. Some 
information of a certain point will not change all the time 
while the other information elements change frequently.  
The example for this situation is described in the next 
section, which shows the structure of the point information. 

 

B. Classification of the information 
Figure 2 shows one of the message structures in case that 

the point is one of the tourist attractions, which is one of the 
main categories in the figure 1 (Leisure/Tourism). Each of 
the information of any point will have a kind of the message 
structure similar to the figure according to the main category 
which the point is assigned in. A tourist attraction point has 
the information elements like classification, name of the 
place, opening/closing time according to the season and 
parking information. Among the other information elements, 
parking availability is likely to be changed frequently. 

 

Tourist
Attraction

Classification

Name of the Place

Opening time

Parking

Summer

Winter

Weekdays

Weekends

Open
Close

Available Space

Fee free
pay per hour  

Fig. 2. The sub-class example of a category 
 

C. Criteria for communication channel usage 
 For some points like hotels and restaurants, in which we 

need to make a reservation, current availability will be very 
important data and thus the data changes and updates most 
frequently. While current status of the reservation 
availability is given by the broadcasting server, reservation 
itself is done by the communication channel. There can be 
several ways to use interaction channel in the process of 
reservation service. For example, reservation service can be 
done with separate web page when the receiver supports the 
web browsing functionality. In this case the user gets only 
the hotel information from the broadcasting channel. Just 
hotel web-link is connected to the browser with 
communication channel. If the broadcasting server provides 
the specific script for registration service in the hotel 
information data stream, the user can do the process only by 
selecting and clicking registration button at the receiver.  In 



this case the user terminal do not need additional browser to 
connect to the hotel registration web-page. Figure 3 shows 
the hybrid network structure for T-DMB and communication 
interactive service. 
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Fig. 3. Bidirectional data service architecture over T-DMB  
 

III. POI MESSAGE STRUCTURE FOR THE IMPLEMENTATION 

A. Basic structure of TPEG message 
Figure 4 shows the basic TPEG message structure for POI 

service. It is similar to the RTM (Road Traffic Message) and 
the other TPEG applications. The general TPEG message 
has three parts-message management container, event 
container and TPEG location container. The message 
management container has the information of the 
management of the whole message such as the generated 
time, expiry time. The event container delivers the actual 
contents of the message-information of the POI in case of 
the POI message. The last one is the location container for 
the location reference of the POI. 

 

TPEG MessageTPEG Message

TPEG Location
Container
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Fig. 4. The basic message structure 

 

B. Event container 
In order to fill in all the classified information into the POI 

event container, the POI components in the message 
structure in the figure 4 should be structured like in the 
figure 5. All the components are multiplexed in the service 
frame with the appropriate service identifications (SIDs) and 
then, make the transport frames with the frame header. 

 
Classification 

Description 

 Image data 

Reservation 

 Reservation description 

Time Info 

 Time instance 

 Service day type 

 Timetable type 

Parking 

 Parking Space 

 Rate Info 

  Basic rate 

  Time limit 

  Additional rate 

Fig. 5. POI Event Container 
 

IV. MESSAGE GENARATION AND TRANSMISSION 

Figure 6 shows the traffic and traveler information 
message generation procedure for T-DMB transmission 
system.  
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Fig. 6. Traveler information message generation procedure 
 
For the database management server of the database, we 

used MS-SQL 2000 server and MSXML4.0 parser in the 
implementation. Operators can insert actual POI messages 
for the traveler information into the database with an 
appropriate authoring tool. By reading the data from the 
database, the TPEG encoder makes actual binary TPEG 
frames for traveler and traffic information. The TPEG 
streamer reads the binary file and provides the data to the 
T-DMB ensemble multiplexer or data inserter before the 
data being provided into the ensemble provider through 
Ethernet connection. 

As the TPEG application uses TDC (Transparent Data 
Channel) of the T-DMB data channel, we should set the data 
inserter and ensemble multiplexer to this mode for the TPEG 
applications. Here, with the user interface of the streamer, 
the traffic and travel information service data rate can be 
controlled by the operator. This is done by using the binary 
file between the POI encoder and streamer inside the system. 
The binary file works as a buffer to constantly control the 



rate of the traffic and traveler information data to be 
provided to the T-DMB ensemble multiplexer. 

 

V. RECEIVER AND TRAVELER INFORMATION DECODER 

If the terrestrial DMB signal is received by the receiver 
and the FIC (Fast Information Channel) of the T-DMB 
ensemble says that it contains the traffic and traveler 
application service in the TPEG data applications, the data 
stream will be provided to the application decoder. Figure 7 
shows several displays of the receivers with software based 
POI decoders and internal car navigation modules, which 
provide navigation with digital map in them. (a) is the 
traveler information which displays a certain POI 
information. The additional information such as telephone 
numbers of the reservation desk, number of currently 
available rooms are displayed in the information. (b) shows 
exact position of the hotel on digital map of the navigator. 
The WGS84 location information is following in the LOC 
field of the TPEG frame for the easy navigation to the 
destination point. 

 

             
(a)                                    (b) 

Fig. 7. Received traveler information 
 

VI.  CONCLUSION 

This paper introduces the result of the implementation of 
traveler information service in T-DMB network. We 
developed TPEG based traveler information authoring and 
encoding tools and also developed a stream server to provide 
the encoded TPEG messages to the T-DMB ensemble 
multiplexer with the user specified data rate. We also 
implemented software based TPEG decoder in the receiver 
to verify that the transmitted traveler information could be 
used in the navigation system. 

The result shows that well established architecture of 
TPEG can be used successfully to the traveler information 
service like point of interest service. Furthermore, it showed 
that the service is very useful as a public service for the 
people living in the service region as well as the drivers who 

do not have prior information of the region. With some 
modifications to the priorities to deliver traveler information, 
it appeared that any kind of value-added traveler information 
service is also possible.  However, as the general data size 
for the POI information is relatively larger than the 
traditional TPEG messages, it appeared that there needs to 
be a kind of management strategy of the massive POI 
information data delivery especially when the information 
increases. Therefore, careful scheduling strategies are 
necessary for traveler information services with relatively 
larger data sizes. 
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