
A Far-Sighted 
Navigation System
A partnership with Samsung for 

the development of a prognostic 

area-wide navigation system
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“Turn right at the next intersection” – More and 
more drivers are following directions, mostly given 
by a female voice, to reach their destination. Long 
gone are the days when navigation devices were 
considered an exclusive accessory of luxury limou-
sines. Portable systems that can be retrofitted are 
now mass products. The market research insti-
tute GfK estimates that 1.6 million such mobile 
devices will be sold in Germany alone in 2006.
A feature shared by most of the systems currently 
available on the market is dynamic navigation. 

This means that when planning the route they 
also take into account the latest traffic infor-
mation, e.g. on traffic jams or road works. The 
navigation device receives the traffic information 
in TMC format. TMC stands for Traffic Message 
Channel, the current European standard for traffic 
information. The traffic management centre and 
the police produce the traffic reports by com-
bining a location code with an event code. The 
location must be one of the over 35,000 loca-
tions in Germany that are defined in a national 
TMC list. These locations are mostly important 
intersections and main roads. Police patrols or 
special sensors mounted on or near to the road 

determine whether traffic is obstructed by, say, a 
traffic jam at the respective location. This infor-
mation is then described using the relevant event 
code. The TMC messages are subsequently sent 
over FM, i.e. by radio, to the navigation system.
There are two main drawbacks here: first, 
only the traffic conditions at the defined loca-
tions can be taken into account when plan-
ning the route; and secondly, the bandwidth 
of the analogue radio signal is very limited.
To address these problems, Fraunhofer 
FIRST collaborated with Samsung in the 
spring of 2005 to develop a navigation sys-
tem that suggests routes based on a area-
wide simulation of traffic conditions.

To achieve this, the information is coded in the 
new standard TPEG and broadcast via the Digi-
tal Multimedia Broadcasting (DMB) channel.
TPEG stands for Transport Protocol Experts 
Group. It was developed in 1997 by the group 
of the same name at the European Broad-
casting Union in Geneva as a new standard 
for traffic information. Besides of DMB, TPEG 
also operates via other digital data channels 
like DAB or DVB-H. So far, only initial test ser-
vices using TPEG are available in Germany.

Samsung looked throughout Europe for a sui-
table research partner. Fraunhofer FIRST was 
chosen for a number of reasons: some of the 
scientists working at FIRST are active mem-
bers of the TPEG standardization committee. 
Fraunhofer FIRST had already demonstrated its 
competence in dynamic prognostic routing in 
earlier projects like LUMOS – Air-Based Traffic 
Monitoring. The institute also has its own DMB 
test transmitter on the Berlin television tower.

In the project, Fraunhofer FIRST’s job was to 
develop the software for coding the traffic in-
formation in TPEG and the navigation software. 
FIRST’s researchers also designed the user inter-
face and took care of data transmission via their 
DMB test transmitter. Samsung built the PDA-like 
client device and the required DMB receiver.

Major challenges the project faced were having 
the prototype for the Berlin area ready for presen-
tation at the International Radio and Television Ex-
hibition (IFA) in September 2005 and the required 
high level of coordination between the researchers 
in Korea and Germany, who were developing the 
hardware and software in parallel. The project 
head at Fraunhofer FIRST, Dr. Matthias Schmidt, 
reveals the secret of the successful cooperation:
“Cooperation between Germany and Korea 
worked so well because we held regular tele-

„ The advantage of cooperating with 

FIRST was that we were able to deve-

lop the various components of the 

navigation system with one partner. 

FIRST’s researchers were exception-

ally committed to their work.“
PhD Jinwon Kim, Head of Project at Samsung
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Always up to 
the minute: The 
navigation system 
receives a stream 
of traffic informa-
tion via the DMB 
digital radio signal 
and updates the 
route accordingly
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Foresight: When planning 
a journey, the navigation 
system by Fraunhofer 
FIRST and Samsung takes 
account of both present 
and future traffic flows in 
the area of the route

phone conferences, the results of which were 
subsequently set down in writing. At critical 
stages in the development process, a number 
of Samsung scientists came over to work at 
our institute. Getting to know our fellow de-
velopers personally greatly facilitated the co-
operation. In addition, we tried to anticipate 
potential problems as early as possible.”

Dr. Jinwon Kim, the project head at Samsung, 
had this to say: “The advantage of coope-
rating with FIRST was that we were able to 
develop the various components of the navi-
gation system with one partner. FIRST’s resear-
chers were exceptionally committed to their 
work. It took us only six months to develop 
the prototype of the navigation system.”

What exactly is involved in computing the 
optimal route from the traffic message?
The digital map material, which also contains GPS 
information, is processed in Fraunhofer FIRST’s 
TPEG server. Besides the usual information like 
street names, this map material also contains 
other details, e.g. speed limits. In addition, the 

server is continuously receiving traffic messages 
in TMC format as well as other information from 
the traffic management center. The server itself 
then performs the simulation of current traffic 
conditions for the whole area. If the simulation 
reveals deviations from the usual traffic conditions 
on certain routes, the relevant data is converted 
into the TPEG format and broadcast via the DMB 
test transmitter on the Television Tower. The TPEG 
information is then received by Samsung’s PDA-
like device in the car. The client device is also 
equipped with digital map material. If the driver 
enters his/her desired destination via the user 
interface, the software immediately suggests a 
route. The results are output in textual or graphi-
cal form. The TPEG data is constantly updated 
and the route adapted accordingly. Route com-
putation is done exclusively in the device itself, 
saving the cost of a mobile Internet connection.

Up to 1.5 M bps can be transmitted via DMB. By 
comparison, FM has a transmission rate of only 
731 bps. This means that 1,000 TPEG messages 
with an average size of 100 bytes can be trans-
mitted via DMB in 100 seconds with a bandwidth 
of 8 kbps. Sending a single TMC message via the 
analogue radio signal takes up to 15 seconds. 
Transmission via DMB thus allows more exact 
route computation because the navigation system 
has very fast access to much more data. This is 
especially advantageous in conurbations, where 
there is a great deal happening within a limited 
area: a large bandwidth is needed to enable all 
the latest traffic information to be broadcast. A 
further advantage is that TPEG messages are not 
restricted to particular locations. This means that 
the device developed by Samsung and FIRST can 
also reliably compute routes on remote roads. In 

„  At critical stages in the development 

process, a number of Samsung scientists 

came over to work at our institute. Getting 

to know our fellow developers personally 

greatly facilitated the cooperation.“
Dr. Matthias Schmidt, Head of Project at Fraunhofer FIRST
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addition, the software is capable of simulating 
traffic conditions in the next 15 – 30 minutes 
because the area-wide simulation of the traffic si-
tuation also takes into account traffic information 
concerning future events such as road closures. 
This enables traffic conditions in the respective 
route sections to be forecast for the time that the 
driver will actually be there. Thus, instead of dri-
vers being given blanket route suggestions, each 
device suggests an individual route depending on 
the current and predicted overall traffic situation.

But TPEG offers numerous other options as well: 
in the future, navigation systems will also provide 
drivers with information on the weather, low-pri-
ce filling stations and free parking spaces as well 
as recommending restaurants. Nor will TPEG be 
confined to private vehicles. TPEG could provide 
a genuine mobility portal, linking private-vehicle 
data with local public transport information.

Dr. Jinwon Kim, the project head at Samsung, 
puts it this way: “At the 2005 International Radio 
and Television Exhibition (IFA), we were able to 
successfully demonstrate the advantages of a na-
vigation system that takes into account area-wide 
and prognostic traffic information. A commercial 
TPEG service has been already provided as one 
of terrestrial DMB data services in Korea since 
last October. I am positive that in the next few 
years TPEG will gain acceptance as a standard for 
traffic information services in Germany, too.”

The scientists at Fraunhofer FIRST are already 
engaged in work on the next project COO-
PERS – Cooperative Systems for Intelligent Road 
Safety. The aim is to equip cars with a sensor that 
is able to identify safety-relevant information such 
as black ice or traffic jams. This information is for-
warded to a central server, thus providing a detai-
led description of traffic conditions. It is also plan-
ned to enable direct car-to-car communication.

1 Traffic information from the police and 
the traffic management centre is fed into 
the Fraunhofer FIRST traffic server.

2 Special software in the traffic server 
uses digital map material including geo-
data and traffic indications to simulate an 
area-wide traffic situation – for instance 
for the city of Berlin. Reports on any 
departures from the usual traffic situation 
are converted into TPEG format.

3 Information in TPEG format is pro-
cessed to be broadcast over the Digital 
Multimedia Broadcasting (DMB) signal. 
Information is then broadcast by Fraunho-
fer FIRST from the DMB test station at the 
Berlin tv tower.

4 The PDA-like navigation system of 
Samsung picks up the TPEG information 
in the car. The device is also equipped 
with digital map material. When the driver 
indicates the route, the navigation system 
instantly calculates the best route to take. 
And whilst the driver is on the road the 
route is continually updated in line with 
the latest traffic info.
The driver’s own car on the road also 
influences the traffic situation and could 
possibly even contribute to new con-
gestion which is in turn reported to the 
Fraunhofer FIRST server. In future cars shall 
function as direct traffic sensors.

The quick route to wherever 
you’re going: From traffic 
news to route planning
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