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Glossary of Terms 

3G Third Generation of Mobile Communication Technology: Third 
generation mobile device technology, expected to become more prominent 
in the market between 2003 and 2005. 3G technology promises enhanced 
reliability and quality, improved data transmission speeds, and improved 
bandwidth (including the possibility of delivering multimedia 
applications). 

A-GPS Assisted GPS 
Address A location consisting of a street address, like " Wilhelm-Schickard-Str., 12 

76131 Karlsruhe" 
Cell Map unit or uniform subsection of the earth that makes up Cell Storage 
Cell-ID Cell Identification 
CEO Chief Executive Officer 
CMS Content Management System 
CPS Cambridge Positioning Systems 
Destination The end point on a route. 
DNS Domain Name Server 
End Point The termination location on a route. Sometimes called destination. 
ELBA European Location Based Advertising 
E-OTD Enhanced Observed Time Difference 
Geocode A process to derive the location of (or closest link to) a point on a map, 

given, for example, an address, cross street, city, or zip code. 
Geographic 
Database 

A database that includes both coordinate (graphic) and attribute (non-
graphic) information. This data is displayed as points, lines and polygons. 

Georeference To establish the relationship between two-dimensional coordinates on a 
planar map and known real world, three-dimensional coordinates. 

GIS Geographic Information System: A spatial database management system 
designed for the capture, storage, analysis and display of geographical data 
for the purposes of decision-making and research. 

GPRS General Packet Radio Service 
GPS Global Positioning System: A satellite-based navigation system allowing 

the determination of the geodetic coordinates (i.e. longitude, latitude and 
height) of a point on the earth's surface with a high degree of accuracy, 
given a suitable ground-based GPS receiver. The network of satellites is 
owned by the U.S. Department of Defense and as such, the accuracy of the 
signal used to be intentionally degraded for non-U.S.-military users. 

GSM Global System for Mobile Communications: A digital mobile telephone 
system that is predominant in Europe. Introduced in 1991 using 2G 
technology, GSM uses narrowband Time Division Multiple Access 
(TDMA). There are four different GSM operating bands (mobile devices 
transmit in the lower frequency sub-band and base stations transmit in the 
higher frequency sub-band. 

FTP File Transfer Protocol 
Image Mapping Rendering graphic representations of maps to various degrees of 

specificity via zoom-in/zoom-out, in a timely manner. 
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HTML Hypertext Markup Language: The original markup language of the World 
Wide Web. HTML uses element tags and attributes to define hypertext 
links and the structure, layout, and appearance of a web document. 

IP Internet Protocol 
LAN Local Area Network 
LBS Location Based Services: A family of services aimed at providing 

information to a mobile device that is specific to the user's location. LBS 
categories include: location-based information (for example, finding a 
restaurant), location-sensitive billing, emergency services (such as 
Enhanced 911, or E911), and tracking. 

M-Commerce Mobile Commerce 
MMS Multimedia Messaging Service  
OEM Original Equipment Manufacturer 
PC Personal Computer 
PCS Personal Communications Service 
PDA Personal Digital Assistant 
POI Point of Interest: A point feature typically known by other than its address. 

A hotel is an example of a POI. The Transamerica building is an example 
of a point of interest. POIs are grouped by type into categories; 
"restaurants" is an example of a category. 

POI category Points of interest are grouped by type into categories; "restaurants" is an 
example of a category. 

POI type Same as POI category. 
Raster data Spatial or map data that is divided into discrete units. Contrasts with 

vector data. 
Reverse Geocode A process to derive the location of (or closest link to) a point on a map, 

given a (longitude, latitude) pair. 
RFID Radio Frequency Identification 
Route A series of connected links from a start point (or source) to an end point 

(or destination). 
Routing Providing travel guidance on how to get from point to point given a 

starting point and a destination point. 
SMS Short Message Service 
UMTS Universal Mobile Telecommunication System: A third-generation (3G) 

broadband, packet-based technology offering transmission of data at 2 
Mbps. 

USB Universal Serial Bus 
USP Unique Selling Proposition 
U-TDOA Uplink Time Difference of Arrival 
Virtual Map Map unit identified by a location-dependent ID, database vendor, 

timestamp and layer type (road, polygon, administrative, zip code, and 
text). 

WAN Wide Area Network 
WAP Wireless Application Protocol: A specification authored by Ericsson, 

Motorola, Nokia, and Unwired Planet (now Openwave) for accessing 
information via a variety of wireless devices, including mobile phones, 
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pagers, and Personal Digital Assistants (PDAs). 
WLAN Wireless Local Area Network: A network for mobile devices which can 

connect via a wireless (radio frequency, or RF) connection. The Institute 
of Electrical and Electronics Engineers (IEEE) 802.11 standard specifies 
the technologies for wireless LANs. 

XML Extensible Markup Language: XML allows you to place structured data in 
a text file. A cousin of the Hyper Text Markup Language (HTML), an 
XML document contains data independent of the presentation (unlike 
HTML, which contains tags specifically for presentation purposes). 

Zoom Level Also called map scale, this is the relationship between the size of the 
displayed map and the corresponding size of the real world. 
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1 Introduction 

This deliverable describes the applications and infrastructure and how all those applications 

are working. It describes the three use cases, shows and explains, how the system looks like. 

 

Nota bene: 

After acceptance by the European Commission and the reviewers this deliverables will be 

made publicly available.  

This deliverable is accompanied by the demonstrators of deliverable D4.2 (demonstration of 

three customised fully functional prototypes for the Location Based Advertising services).  

D4.2 is edited in a kind of PowerPoint presentation, since D4.2 is also a public deliverable. 

D4.1 and D4.2 form the basis for Milestone 2. Milestone 2 will be a fully functional prototype 

of the Location Based Advertising service. This Milestone will consist of the three 

independent prototypes for the various Use Cases. In order to improve the ease-of-use for 

potentially interested persons, a round tour in HTML-format is offered.  

This Milestone 2 HTML-round-tour is available via the ELBA-webpresence (http://www.e-

lba.com) and there accessible in the results area (Milestones), in the Presentation & 

Dissemination area and specifically in the Use Cases area.  
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2 Use case 1: High resolution screen in public transport 

2.1 Description 

Location Based Advertising on integrated displays in public transport systems have great 

potential. The passengers are normally bored when they ride with a public transport system 

(metro, bus, tram etc.) so they are open to general interest information and location based 

advertising (push approach). Therefore they will receive messages during their ride, mostly 

they get value-added information e.g. on events, special activities, opening hours of museums 

timetables, delays, city-activities etc. 

Example: When the public transport system passes a sports shop on the display of the high 

resolution screen special offers and saving of the sports shop are displayed. At the next exit 

you have the chance to get out of the public transport system and go to the interesting shop.  

 

Figure 1: High resolution screen in public transpor t 
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2.2 Advertisements 

The advertisements are displayed on the screen in the light train and can be of different types: 

·  Text 

·  Pictures 

·  Videos 

·  A combination of text, pictures or videos 

·  Any combination of the above 

The duration how long they will be displayed belongs to the type of advertisement. Certainly 

a video is displayed as long as the video is. A text message or a picture is displayed a certain 

time that can be adjusted by the content manager.  

2.3 System architecture 

The train connects via the WLAN to the content FTP-server to download the new content and 

schedule for the next day over night. During day time small updates like news can be 

downloaded by a connection to the content FTP-server via GPRS. The agent on the content 

server generates the schedules and prepares the content for the downloads. 
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Figure 2: System architecture use case 1 

2.4 Data flow 

� �� �� � � � � 	
 � 	�� � 
� � � �

Because the capacity of GPRS is too small for the big multimedia content we have to use a 

faster technology, so we decided to use WLAN for over night updates of big data content and 

transfer news and small content if necessary via GPRS by day.  

To realize for example a FTP upload from the Content Server to the mobile client, it is 

necessary, that the mobile client has a well known IP address or host name. This can be 

realized either by the use of a dynamic DNS service or an authentication of the mobile client 

on the server side every time after the IP address has changed. 
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Figure 3: Content upload on light train via FTP 

The over night content upload is realized with a WLAN system, that is installed inside two 

light train depots, where the light train is parked at night. It is not guaranteed, that the train 

always stays in one station, so we had to install two WLAN systems at two different stations. 

All content from one update directory is transmitted from the FTP-Server to the light train 

after the light train enters the station. The content preparation and data exchange is done by 

smart agents. 

� �� �� �� � � � � � 	� � � 
 � 	� � �� � 	� 
 � � � � � � � � � �
 � 	� �� � � � � � 	
 � 	� � � 
 � � � � 	�� � � � � � �
� � 
� � � �

There are two agents, which will be used for this use case. 

Agent 1 

This first agent is active inside the light train and checks for the moment being in one of both 

depots, where the train will be parked over night. If the agent realizes, that it is in the 

reception area of the WLAN installation, it will initiate the connection to the content server 

via WLAN and will download the actual content and the schedule data to the mass storage of 

the mobile system. 
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Since the light trains inside the depot are connected to power supply continuously, the agent 

does not have to manage the current supply for all download users for the duration of the 

content transfer over night. 

Agent 2 

USER CMS
Content-

DB
Agent 2

pictures and
schedule on

content server

pictures and
schedule on

ftp server  

The second agent will control and generate the schedule of the content presentation in the 

train for the next day. The agent is responsible to administrate the content files in the track 

folder and generate the new schedule, so that the content of the folder can be uploaded on the 

train. The agent generates the new schedule immediately, if the user clicks on button "save" in 

the CMS. The agent also copies the pictures file for the new advertisement from the general 

upload folder (i.e. "picsAllgemein") in the specific track folder (i.e. "picsLinie6"). The train 

will download the content in the next update cycle. 

� �� �� �� � � �� �� � � 	
 � 	�� � � � 	
 �� � 
 � �� �� � 	��  � � ! "�

The big update over night is initialised by the train. All the content that is in the actual folder 

of the day will be downloaded. The content is stored in folders that have the following format:  

 

With this update the whole data including the schedule (linie6.str) is transmitted to the train. 

This data is displayed all over the day. The folder "picsAllgemein" includes the uploaded 

pictures for all lines. For every line exists an extra folder (i.e. "picsLinie6"). This extra folder 

includes the picture files only for this line. 
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The automatically update of the content between online content server and the FTP-server 

will be controlled by a batch file. With this batch file it is possible to copy the complete 

content at a given point of time (e.g. at 3 am). 

 

Between the FTP-server from the content provider and the FTP-server installed in the stations 

runs a so called “FTP-robot” , which is a program that “ looks”  every 15 minutes for newer 

content and download the Small Updates by day. 

� �� �� �#� � � � 

�� � � � 	
 � �� � � �� � �� � $	�� 
 ��%&' � "�

The intention was to perform a data update for (Location Based) Advertising and general 

information, which shall be displayed on the right hand screen of the Infotainment System, at 

any time during the day and the light train-ride. Focus was on actual (Location Based) 

information. This function was planned and implemented for the second trial. 

The activities for this project-part have been shared mainly between the partners: 

a) Vodafone Terenci GmbH: GPRS-Hardware (cellular phone and antenna) and the 

integration of the device into the LINUX operating system  

b) LLE®-MARK IV Industries GmbH: Access function to the FTP-Server of YellowMap 

AG 

Because of the existing experience, the available software and the time pressure Vodafone 

Terenci GmbH decided to use a regular hardware and the GPRS-function of a cellular phone. 

To extend the Karlsruhe facility with the GPRS functionality an external GPRS-capable 

mobile phone was installed. It was placed within the enclosure of the Infotainment System. 
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Doing this the voltage of 12V-DC was available by existing power supplies inside the 

Infotainment System. A serial cable connected the cell phone with the RS232 interface of the 

host-computer. Since hardware-specific details of the GPRS net are hidden from the host, the 

system was only aware of a simple modem that can be controlled using standard AT 

commands, being available on the serial interface. After connecting to the internet the actual 

application has a regular TCP/ IP connection to its disposal. Therefore the program can 

abstract from the specific particularities of the underlying wireless network. 

FTP Server 

GPRS 
Network 

Internet 

external  
antenna 

power  
supply 

RS232 

In the lighttrain 

Content provider 

display 

 

Figure 4: GPRS - System diagram 

To avoid unnecessary irritations of the sensitive electronic facilities inside the Infotainment 

System (Electromagnetic Compatibility) and in order to enhance the transmitter power of the 

phone (which in turn increases the connection quality and – stability) the mobile device was 

connected to an external antenna which is mounted inside the voute at the side of the light 

train and not on the roof. The transport authority had doubts about the watertight roof, if a 

drill-hole is placed. 

For the actual payload traffic a connection was established to an FTP server of the content 

provider. The content provider does not need any dedicated hardware in order to fit into this 

scheme, since the GPRS establishes the transparent connection between the wireless and the 
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“conventional”  internet. The mobile client obtains an IP address out of the providers public 

address pool. This can be served by the content provider accordingly. 

Following problems occurred / results: 

·  If the connection existed, 50% of all received data, mainly JPG-files of about 200 kB, 

which were stored to the hard disk of the Infotainment System, were incorrect. The result 

was an unstable system. Actually there is no check by GPRS available, if the received data 

are correct or incorrect. A solution is to integrate a piece of software which can handle 

error detection. 

Due to this result the technical project management decided to cancel the GPRS-function in 

front of the second trial.  

In general the GPRS environment is not the best choice for services using devices with a 

higher driving speed as in cars, airplanes, trams and trains.  

In some cases with regard to wireless data connections there are problems with data transfer 

for services which are used in moving cars, airplanes, trams and trains because of the cell-

hand over. This applies also to UMTS.  

Thus, when using wireless technology it is recommend to the GPRS application (e.g. the 

download application) that it provides an interface (piece of code) which guarantees an 

excellent data traffic (e.g. packet error detection). The error detection is necessary to get a 

satisfying data traffic in e.g. tunnels or after a cell-changing (cell-changing can happen quite 

often when GPRS/UMTS is used in moving cars etc.). 

  

Figure 5: Cellular  phone with GPRS-function and its antenna 
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Figure 6: Signal exchange between OBC and Infotainmentsystem 

The Infotainment system was integrated to the existing passenger information system, which 

consists of On Board Computer (OBC), outdoor roller blinds, interior LED signs, digital voice 

announcement and ticketing machines. All users are connected to the IBIS-data bus. IBIS 

(Integrated Board Information System) is a German standard but also well known all over 

Europe. 

The OBC is analysing odometer signals. This distance- and status- (e.g. door open or closed) 

information is transmitted beside other IBIS-telegrams concerning route information data 

(line-number, destination-number, route-number, next stop-number, all stops of a route, time, 

date, etc.) to the Infotainment System. New telegram-types have to be defined and analysed. 

Terminal 1 (left side) shows route information data. In addition the external signal “ train 

stops”  will be analysed and displayed, if any passenger has triggered. This information flashes 

up on bottom line of the screen. 

Terminal 2 (right side) is able to display advertising / information pictures / movies in 

different formats depending on location, time and date or in combination with route 

information data. 
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2.5 Infotainment installation in train 

 

  

 

 

As agreed with the transport authority VBK the Infotainment System was placed in the 

middle of the light train and in the middle of the corridor. Since two terminals next to one 
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another are located on both sides of the sign, all passengers have the best view to the system. 

The corridor height for passengers has to be more than 2,10m. This could be reached by using 

special 15,3”  (16:9-format) - TFT-Modules. 

In front a standard LED-interior sign was removed from this position. Therefore the necessary 

cabling and connectors were available, which are power supply, IBIS-Data-bus and “ train 

stops” -signal. Because of the heavy weight, the sign housing was fixed at a girder of the train-

chassis. 

In cases of service both sides of the sign can be opened very easy. These are closed in 

operation by key. The heat inside the sign is brought out by two fans on each side. The 

corridor illumination was reduced to avoid any reflections at the screens. Also the covering of 

the roof was modified. 

The WLAN client including power supply was installed inside the side-voute of the vehicle. 

From this point the Ethernet-cable was laid to the Infotainment System and another cable was 

laid up to the WLAN-antenna, which was placed on the top of the vehicle roof. The mobile 

WLAN units fulfill the train standards, e.g. EN50155. 

2.6 System component description 

� �- �� � , � �� 	� �� � 
 � 	�� $� 	
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·  Two terminals next to one another on both sides, TFT-Color-LCD-Module: WXGA 

(15,3” , 16:9-format), display area 334,1 (H) x 200,5 (V) mm, resolution 1280 (H) x 
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768 (V) pixels, high luminance 500 cd/m2, high contrast 300:1, LVDS-interface, wide 

viewing angle 

·  2x Base Board E2001xx: Power supply, IBIS-Interface, Compact flash card, 2x 

PC/104-sockets 

·  2x CPU-Board E2002xx: Buffer for data communication with the On Board Computer 

·  2x PCMCIA-card slots in PC/104-format 

·  CPU for Terminal 1 in PC/104-format: Intel Pentium MMX166, 64MB DRAM, 

LVDS, RS232, etc. 

·  CPU for Terminal 2 in PC/104-format: Intel Pentium MMX266, 256MB DRAM, 

LVDS, RS232, Ethernet, etc. [later on this one will be replaced by something with 

more performance (700MHz) to display movies and videos] 

·  20 GByte hard-disk, connected to CPU of Terminal 2 

·  2x LVDS - Splitter E201101A: To double one picture for two screens by LVDS-

signals 

·  2x fan for active cooling 

·  additional power supplies: 12V/5A, 5V/10A 

� �- �� � , � �� � �	* � � 
 �
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Terminal 1: 

 

On the left side display route information data are shown. All route data are transmitted by the 

OBC via IBIS -telegrams and –data-bus, which are analysed by the CPU1 of the Infotainment 

System. 
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The Operating System is SuSE LINUX, which is stored on the compact-flash – card. 

In the middle part you can see the next stop in black letters and the following 3 stops in red 

letters. On the top line the line-number and the end-destination is displayed. On the bottom 

line is place for additional information, e.g. the homepage-information of the transport 

authority KVV. Also this space will be used for the vehicle information “ train stops”, if a 

passenger has triggered this signal. 

Terminal 2: 

 

On the right side display Location Based Advertising (LBA) and general information of the 

city or of the transport authority are shown. The data might be singular pictures (JPG, BMP, 

PNG, etc.) or movies (AVI, MPG, etc.) in different formats. This kind of mass storage data is 

transmitted during the night at two light train depots via WLAN. 

The information can be displayed because of several dependences and combinations: 

a) Location: The OBC is able to analyse odometer signals of the vehicle. These distance-

information are sent out to the Infotainment System (ITS) via IBIS -data-bus and 

special defined -telegrams. Therefore the ITS knows at any time the position in meters 

between the last and the next stop. 

b) Time and Date: These information is also sent out by OBC via IBIS -data-bus and –

telegrams. 

c) route information - like line-number, route-number, etc.. These information is also 

sent out by OBC via IBIS -data-bus and –telegrams. 

All requests for dependences and combinations are written and stored inside a control file, 

which is created by the content management system and is transmitted over night by WLAN 

into the ITS. 

The Operating System is SuSE LINUX, which is stored on the compact-flash – card. 
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During October 2003 the Infotainment System was removed from the light train. The 

hardware and the function of the sign was reworked inside LLE®-MARK IV Industries 

GmbH. Afterwards during November 2003, in front of the second trial, the Infotainment 

System was reinstalled to the light train again. 

Main jobs and activities: 

·  To get higher performance for Terminal 2 (display of videos and movies) the Intel 

Pentium MMX266-CPU-Assembly Board was exchanged by an Onboard Eden 

667MHz-CPU-Assembly Board. 

·  Since the BIOS of the new Onboard Eden 667MHz-CPU was not able to control a WXGA 

/ 15,3”  / 16:9-format - TFT-LCD-Module, it was necessary to put a VGA / LVDS -

graphical card between CPU and TFT-screen. Because of this additional card the display 

quality of screen 2 got worse. However these quality was accepted by the project 

management and the transport authority for trial 2. 

·  In the meantime (beginning of January 2004) the missing BIOS, which was designed in 

Asia, is available but was not exchanged inside the sign up till now. 

Because of visual advertising data, especially videos and movies, an additional mass storage 

parallel to the Compact Flash Card is necessary. Therefore a 20 GByte, 2,5”  harddisk was 

built in. To use harddisks in train applications, one challenge is the protection against shock 

and vibration. LLE®-MARK IV Industries GmbH used special fixing bolts, up till now 

without any problems. 

Build in of the GPRS-Module including external antenna and its cabling. 

Function update: 

Terminal 1 (left hand screen): 

·  Dependent on the Line-number, these were displayed in different colors. 

·  Dependent on the external STOP-signal, the text, which flashes up on the bottom line of 

the screen, was changed into “Zug hält”  instead of “STOP”. 

·  Display of the KVV-logotype (local transport authority) 
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Terminal 2 (r ight hand screen): 

·  Improvement of WLAN –reliability: What happens, if the existing connection failed? 

·  Movies and Videos in different formats (AVI and MPG) are displayed. 

·  To emphasize the highlight Location Based Advertising (LBA), in addition to the 

advertising picture, the side of the advertised subject will be displayed by additional, 

flashing text-picture: “ In Fahrtrichtung links”  or “ In Fahrtrichtung rechts”  (in direction of 

the light train left or right). 

� �- �#� + � �) � � � � �� � � � � 	
 � ��+ � � "�

Generally in Europe the controlling of the passenger information system inside a vehicle, 

busses and (light) trains, is done by an On Board Computer (OBC). This OBC can be a Man 

Machine Interface (MMI) also. In this case the OBC is placed near to the driver. Even in 

Europe a high number of OBC-suppliers exists. 

As soon as LLE®-MARK IV Industries GmbH got the final approval of the transport 

authority VBK in Karlsruhe to install an Infotainment System inside a light train, final 

agreements were done with the subcontractor-company init GmbH, who equipped the light 

trains with their On Board Computer. The core of init’s on-board equipment is a system called 

"copilot", which is a family of vehicle logic units (VLU) and mobile data terminals (MDT). 

„Copilot“  is an own development of init which has been in use in Karlsruhe’s light trains 

independently from the project ELBA before the project start. „Copilot“  has been developed 

according to a modular hardware and software concept. More information regarding the init-

OBC “copilot”  can be found here: http://www.init-ka.de/de_produkte/m_copilot_e.php  

The first „copilot“  generations were developed and produced in accordance with the strict and 

comprehensive standards of the German VDV (Verband Deutscher Verkehrsunternehmen = 

German Federation of Public Transit Operators; equivalent to APTA or CUTA) and extended 

with various highly sophisticated functions and features. 

“Copilot”  is an intelligent unit acting as the interface to both the vehicle electronics and the 

on-board radio communication system. It is also the man-machine interface to the vehicle 

operator. The unit is equipped with a display and a very convenient keyboard. 
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Odometer  Inter face 

For calculation of the current position of the vehicle, the „copilot“  has an odometer interface. 

When the vehicle is in motion, the odometer delivers signals which will be counted by the 

“copilot” . 

This interface requires an existing output signal from the odometer sensor of the vehicle: This 

has to be a rectangle signal with the following characteristics:  

 

Figure 7: Output signal from the odometer  

Open door sensor  

The open door sensor delivers the information, if the vehicle has paused at a stop. 

On Board Computer  Functions 

All functions are implemented in full accordance with the VDV standard. Additional features 

have been added by INIT, and project specific functions can be easily extended.  

The major functions are: 

·  Voice and data radio communication and control based on state-of-the-art 

communication protocol standards 

·  Vehicle tracking and locating based on Logical Position Monitoring (based on the 

routes stored in the on-board-computer, in conjunction with odometer inputs and door 

contacts) 

·  Integrated diagnostic functions 

·  Display of schedule adherence status to the vehicle operator 

·  Automatic control of all on-board components, such as destination board, roof display, 

next stop display, audio announcement unit  

·  Traffic light priority 

·  Text messaging 
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Figure 8: Example of „ copilot“  installation in train 

In project ELBA the onboard computer provides information of the current location to the 

multimedia display. With this information, the display can activate location based 

advertisement at places, defined in the database of the infotainment system. The definition of 

the data is done by the Content Management System (CMS). 
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·  file upload 

·  track information (line number, stop positions, loops) 

·  time information (delivery time, delivery period, delivery day) 

 

copilot  
On Board Computer (OBC) 
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Figure 9: Content Management System 
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In order to administer the advertisement content as well as the news and further information a 

special content management system has been developed, that combines the definition of the 

content with the definition where and when it should be displayed. You can see a screenshot 

of the frontend to integrate the advertisement in the figure below. 
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Figure 10: Frontend of the CMS 

File-upload: 

       

After the click on button “File”  a multimedia archive appears an the user has a possibility to 

choose a picture or a different multimedia file. 

Descr iption: 
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In the description text field the user has got the possibility to enter a description. This text 

does not appear in the light train. 

Delivery per iod: 

 

In this setting can the user decide on which day(s) the advertisement is visible in the light 

train. An other option is "immediately". The advertisement appears immediately after an 

update via GPRS. 

The advertisement appears only in this delivery period. 

Delivery days: 

 

With delivery day it is possible the set a exactly day in a delivery period. Only the checked 

days are important for the appearance of the commercial. 

Tram line: 

 

All tram lines recorded to the database can be found in this select box. This select box 

controls the next two select boxes. 

Star t and stop position: 

   

These select boxes contains all stations of the selected tram line. Between those two stations 

the advertisement will appear. 

Star t = end position 
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If the users check this checkbox, then in the stop-position selectbox appears the same station 

as in the start-position selectbox. 

Loop: 

 

In the selectbox “ loop” the user has to choose between the three options “None”, “Begin”  and 

“End” . The infotainment software has the possibility to create loops between the start and 

stop position. The advertisement for which this checkbox is set to “Begin”  is the first 

advertisement shown in one loop, while the advertisement which is set to the option “end”  is 

the last advertisement in this certain loop. All other advertisements which are to be shown in 

between such a loop have to be set to “none” . 

Delivery time: 

 

Sets the time when the advertisement will appear. 

Visibility: 

 

The user has the choice between two options. The first option sets the duration how long the 

advertisement is visible after the start position. The second option sets the length in meter. 

After reaching this length the advertisement will appear. 

L ine of sight: 

 

The user can select the line of sight for the current advertisement. The option controls the 

display of the two pictures "In Fahrtrichtung links" and "In Fahrtrichtung rechts" under the 

current advertisement.
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Part of the Karlsruhe's light train map: 

 

 

Figure 11: Par t of Kar lsruhe's light train map 

For the first trial took place on only one of Karlsruhe’s light train routes. We chose track 6 

between station "Kaiserplatz" and station "Tivoli" for our first trial. Only for this track 

advertisement was acquired. Track 6 contains 34 stations in total, but only 14 stations on its 

normal route between Kaiserplatz and Tivoli. The other 20 stations are only in use when the 

light train leaves the "normal" track 6 (e.g. the train drives into the terminal station). The 

complete list of stations for every route are stored in the database. The select boxes for the 

start and stop position in the CMS will be dynamically filled with this data. All stations are 

listed in the figure below. 

 

 

Figure 12: L ist of Kar lsruhe's light train stations 
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For track 6 exist 20 different routes, 12 for the direction Tivoli �  Kaiserplatz and 8 for the 

direction Kaiserplatz �  Tivoli. The amount of these many routes is the result of a 

complicated system. A part of the course (K-0607) only for track 6 between 3:25pm and 

7:01pm is shown in the following figure: 

terminal station A

station "Kaiserpl."

station "ZKM"

station "Tivoli"

2+6) Route: 0213+7) Route: 022

1) Route: 034
3+7) Route: 022
5+9) Route: 024

2+6) Route: 021
4+8) Route: 023

1) Route: 034
4+8) Route: 023
5+9) Route: 024

Course K-0607, track 6, 3:25 pm - 7:01 pm

 

Figure 13: Par t of the course (K-0607) 

The light train leaves the terminal station on route 034 to station "Tivoli". At station "Tivoli" 

the board computer sends a new route information. From this station the new route number is 

021 until station "Kaiserplatz". If the train leaves station "Kaiserplatz" the new route is 022 

and so on. The train will change the route information eight times only between 3:25 pm and 

7:01 pm! 

The changing of the route information must be considered in the CMS. If the user enters an 

advertisement between station "Tivoli" and station "Poststraße", the CMS and the Agent 2 

generate 10 entries in the database and the in the schedule file respectively, only for this 

combination. 
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Schedule file example: 

The CMS generates for a new advertisement between station "ZKM" and "Tivoli" 12 entries 

in the schedule file. 

Figure 14: Entr ies in the schedule file between two stations 

Explanation of the schedule: 

The schedule is an semicolon-separated text file which can be also displayed in a calculation 

software (e.g. Microsoft Excel ) 

1. Column: indicates the row 

2. Column: indicates the index 

3. Column: indicates the loop (B, E) 

4. Column: indicates the filename 

5. Column: indicates the track number 

6. Column: indicates the route number 

7. Column: indicates station A 

8. Column: indicates station B 

9. Column: indicates the distance from station A in meter 

10. Column: indicates the begin of the delivery period 

11. Column: indicates the end of the delivery period 

12. Column: indicates the delivery days (bit-coded, e.g. 1111111 means every weekday) 

… 
P; 39; B; i nf oi nf o. j pg; 6; 105; 5; 6; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 310; B; i nf oi nf o. j pg; 6; 103; 5; 6; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 693; B; i nf oi nf o. j pg; 6; 033; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 927; B; i nf oi nf o. j pg; 6; 031; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 1245; B; i nf oi nf o. j pg; 6; 027; 14; 15; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 1487; B; i nf oi nf o. j pg; 6; 023; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 1740; B; i nf oi nf o. j pg; 6; 021; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 1887; B; i nf oi nf o. j pg; 6; 013; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 1952; B; i nf oi nf o. j pg; 6; 011; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 2084; B; i nf oi nf o. j pg; 6; 009; 14; 15; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 2148; B; i nf oi nf o. j pg; 6; 007; 14; 15; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
P; 2481; B; i nf oi nf o. j pg; 6; 001; 7; 8; - 1; 4. 4. 2003; 31. 5. 2003; 1111111; 17: 00; 24: 00; 12 
... 
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13. Column: indicates delivery time 

14. Column: indicates the display duration 

Manually 

For the trial the content of the track is integrated in the system manually. The trail will take 

place with one track on one train. The position (on the track) where the content should be 

displayed is added to the content over the content management system.  

� �- �� �� � 2 � 
 � �� � � �� �� 	� � 	�� � �
 

 
Figure 15: User  Administration Form 

With the CMS it is also possible to create new users for the light train administration tool. 

Only these users have the permission to use the tool. These users are using the same content 

database for one railway system.  
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For a new railway system it is necessary to build a own content database! 

 

User User User

CMS

Content-
DB 1

railway system 1
User User User

railway system 2

Content-
DB 2

 
Figure 16: Content database for  a new railway system 

� �- �� �3� � � � 
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Inside the administration tool the user has the possibility to see the course for a specific route 

at a specific time. It is easier for the user to check if there is an error in his course or not. Here 

it is also possible to delete or edit an entry. 

Content overview for advertisements on a specific light train route: 

 
Figure 17: course for  a specific route at a specific time 

x = edit 
x = delete 
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Edit administration: 

 
 

Edit data flow: 

Edit data with
CMS

search for
matchable data in

the database

klick
"save"

delete matchable
data

insert  the new
data for all route

combinations
 

� �- �3� � � � � �� � �� 	� 	�� � �4� � � ! �

The WLAN installation was done at two different places, because it could not be guaranteed, 

that the light train is always at the same station over night. Therefore the WLAN and the FTP 

connection had to be installed two times. The WLAN-servers in the two stations as well as the 

WLAN-client in the light train have been installed only for the ELBA-project and have not 

been in use outside the project until now. 
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WLAN Location 

Every WLAN hot spot location consists of one access point with connected wireless antenna 

and one wireless server.  

In the vehicle there is a wireless client installed, called WLANmobil. When the vehicle enters 

the wireless area, a connection between WLANmobil and access point is established on the 

basis of IEEE802.11b. Because the access point is directly connected to the wireless server, 

the WLANmobil can communicate with a FTP server on the wireless server. The 

WLANmobil is now gateway to the central LAN. The infotainment system inside the vehicle 

is again connected to the WLANmobil. For advertisement updates, the multimedia device can 

communicate directly via TPC/IP with the WLAN FTP server and download new data over 

night. 

The WLAN server has a connection to the customer LAN. Please see picture : Wireless LAN 

structure ELBA for an overview of the system used in ELBA project. 

 
Figure 18: Access point for  project ELBA 



Contract N°: IST-2001-36530 WP 4 Deliverable 4.1 30.01.2004 

�

AUTHOR: Frank 
Dimpfel/Tobias Heep Doc. N°: ELBA-03-4.1 

CHECK: Bernhard Koelmel PROPERTY OF: YellowMap AG + Consor tium- PP 

Page 38 of 
114 

VERSION: 1 
Project funded by the European Community under the IST™ Programme  
(1998-2002) 

 

Below you can see the antenna the has been installed on the wall of the light train station. The 

content is delivered by an FTP – WLAN Server that provides the content over the WLAN 

hotspot to the light trains. 

 
Figure 19: WLAN antenna in the light train station 
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Figure 20: Wireless LAN structure ELBA 
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Figure 21: Secure installation of the WLAN–FTP–Server in the light train station 
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In the meantime the Infotainment System is running over months (start in March 2003) and a 

very hot summer period continuously 24 hours per day. Up till now no failure appeared and 

the function is very stable. 

Because of the light train application the requirements regarding temperature / humidity, 

shock / vibration or EMI (Electromagnetic Interference) are very high. 

1. Temperature: The light train standard defines an air temperature range surrounding 

the internal electronic equipment between –20°C till +70°C. Due to the fact, that it is 

an interior sign this range can be reduced. However the main limitation is the TFT-

LCD screen for itself. The operating temperature of the screen is defined between 0°C 

till +50°C. Therefore an active cooling by two fans was installed inside the sign. 

2. L ifetime: Regarding lifetime the main limitation is the background illumination of the 

TFT-LCD screen by CCFL (Cold Cathode Fluorescent Lamps). This lifetime, which is 

defined till 50% of the original light output, comes to 50.000 hours. If the system is 

running 24h hours a day, the lifetime of the system is 2.083 days or 5,7 years. 

However the CCFL-illumination can be exchanged completely. 

3. ElectroMagnetic Compatibility (EMC): The Infotainment System was tested 

regarding the standard 95/54/EC successfully. The e1-certification was handed over 

by the German transport authority Kraftfahrt-Bundesamt (KBA). One aim is to fulfil 

the light train standards EN 50155 and EN 50121. Because of the timing situation 

these tests could not be done up till now. However since the system is in operation no 

EMC-problem occurred. 
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2.7 Requirements overview 

No. Index Subject Descr iption  
     
1A  Infotainment System   

 1A-1 Application Infotainment System inside a light train 
Customer: VBK (Verkehrsbetriebe Karlsruhe) 
City: Karlsruhe (Germany) 

 

 1A-2 Terminal-Hardware Construction / enclosure: 
Two terminals next to one another on each side, four times per sign 
Location in the corridor of the light train 
walkthrough height more than 2,10m 
 
TFT-Color-LCD-Module 
15,3”  (16:9-format) 
brightness 500 cd/m2 
 
W-LAN – Module and its antenna 
 
GPRS – Module and its antenna 

 

   Interfaces / Connectors: 
Power Supply: 24V-DC 
IBIS (German standard: VDV 300) 
Vehicle data-bus 
(IBIS … Integrated Bord Information System) 
“Train stops” -signal 
W-LAN (Ethernet) 
GPRS (RS232) 
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 1A-3 Terminal-Function TERMINAL 1 
Left side display content: Passenger Route Information 
line, destination 
next stop and its changes / interconnections 
route information 
date, time 
vehicle status (e.g. the “ train stops” ) 

 
   TERMINAL 2 

Right side display content: Additional Information 
location based advertising (LBA) 
actual news 
movies, videos 
(maps: Actual vehicle position displayed, use of GIS-data) 

 
   Over night update / transmission of big data quantities (videos, pictures, a.s.o.) 

by W-LAN. This data are stored “decentralized”  in a mass storage hard disk of 
the Infotainment System. 
(The light train is parked at a depot.) 

 

   During the day update / transmission of actual news by GPRS.  

 1A-4 Environmental 
Examination 

Standard VDV 300 : Integrated Board Information System (IBIS)  

   Standard 95/54/EG (e1-type approval by the German authority Kraftfahrt-
Bundesamt (KBA)) 
Electromagnetic compatibility 
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   Standard EN 50155: Railway applications 
Electromagnetic compatibility, temperature, shock / vibration, humidity, long 
time, electrical conditions 

 

   Standard EN 50121-3.2: Railway applications 
Electromagnetic compatibility 

 

   Standard EN 5510: Railway applications, fire  
1B  On Board Computer 

(OBC) 
  

 1B-1  Co-operation with the company 
init, Kaeppelestr. 6, 76131 Karlsruhe (Germany) 
Subcontractor of LLE�  - MARK IV Industries GmbH 

 

 1B-2   Interfaces / Connectors: 
Power Supply: 24V-DC 
IBIS (German standard: VDV 300) 
Vehicle data-bus 
(IBIS … Integrated Bord Information System) 
vehicle status by input signals 
STOP status 
DOOR criterion 

 

 1B-3  Function 
Finding the position by distance values and odometer signals. GPS is not 
planned and necessary, could be used for corrections. 
Controlling of the Infotainment System by vehicle data-bus IBIS (route data, 
calling of Location Based Advertising, transmission of the vehicle status, a.s.o.). 
The complete route information data is stored “central”  inside the OBC. 
Automatic next stop function 
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2.8 Adaptation of the Infotainment System 

No. Index Subject Descr iption  Status 
      
2A  Infotainment System    
 2A-1 Integration 

 

Done 
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No. Index Subject Descr iption  Status 
 2A-2 Assembly 

 
 

Done 

 2A-3 Installation    

  Infotainment System 

 

Done 

  W-LAN – Client  Done 

 2A-4 Housing / enclosure  Done 
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No. Index Subject Descr iption  Status 
 2A-5 TFT-Color-LCD-Module: 

WXGA (15,3” , 16:9-
format) 
display area 334,1 (H) x 
200,5 (V) mm 
resolution 1280 (H) x 768 
(V) pixels 
high luminance 500 cd/m2 
high contrast 300:1 
LVDS-interface 
wide viewing angle 

 Done 

 2A-6 Application “compact”  Hardware unit of several assembly boards 

 

Done 

 2A-7 Hardware-Assemblies    



Contract N°: IST-2001-36530 WP 4 Deliverable 4.1 30.01.2004 

�

AUTHOR: Frank 
Dimpfel/Tobias Heep Doc. N°: ELBA-03-4.1 

CHECK: Bernhard Koelmel PROPERTY OF: YellowMap AG + Consor tium- PP 

Page 49 of 
114 

VERSION: 1 Project funded by the European Community under the IST™ Programme  
(1998-2002) 

 

No. Index Subject Descr iption  Status 
 2A-7a Assembly Board 

E2001xx: 
Base Board 
actual version C 
 

power supply 
interfaces 
compact flash 
Two times PC/104-sockets 
CPU 
PCMCIA 
a.s.o. 
 
design work: 
circuit 
programmable devices (GALs) 
wiring diagram 
layout 
list of material 
assembly of the prototype 
system test 
approval 

 

Done 

 2A-7b Assembly Board 
E2002xx: 
Additional CPU-386-
Module 
actual version A 

design work: 
circuit 
wiring diagram 
layout 
list of material 
assembly of the prototype 
system test 
approval 

 

Done 
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No. Index Subject Descr iption  Status 
   Embedded Software: 

Temporary data buffer 
 
If the power supply of the vehicle is switched on, the 
embedded PC-Linux system needs time till it is working. 
During this time the additional CPU-386-Module is 
handling the communication with the On Board Computer 
and is buffering these data. 

 Done 

 2A-7c Assembly Board 
PC/104-PCMCIA-slot 
(double) 

Data update Done 

  2A-7d TERMINAL 1 
(left hand side): 
 
Assembly Board 
PC/104-CPU 
 
Intel Pentium MMX166 
64MB DRAM 
LVDS 
RS232 
etc. 

Embedded Software: 
Operating system LINUX 
 
Software / functions: 
communication with the On Board Computer 
control of the TFT-LCD-Module by LVDS 
display of passenger route information data and the status 
of the vehicle (“ train stops” ) 
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No. Index Subject Descr iption  Status 

 

Done 
 
Later on 
the 
GPRS-
Function 
was 
cancelled. 

 2A-7e TERMINAL 2 
(right hand side): 
 
Assembly Board 
3,5” -CPU 
 
Onboard Eden 667 MHz 
256MB DRAM 
VGA / LVDS 
RS232 
USB 
Ethernet 
Audio 
etc. 

Embedded Software 
 
Software / functions: 
communication with 
the On Board Computer 
the W-LAN – Module 
the GPRS - Module 
control of the TFT-LCD-Module by LVDS 
display of 
Location Based Advertising (LBA) 
City information 
actual news 
movies / videos 
(maps including actual vehicle position, use of GIS-data)   

 2A-7f1 Assembly Board 
E201001A: 
LVDS-Splitter 
(variant 1) 

This board was designed to split the LVDS-signals of one 
CPU-Board for two TFT-LCD screens, on which the same 
content is displayed. 

 Done 

 2A-7f2 Assembly Board 
E201101A: 
LVDS-Splitter 
(variant 2) 

This board was designed to split the LVDS-signals of one 
CPU-Board for two TFT-LCD screens, on which the same 
content is displayed. 

 Done 
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No. Index Subject Descr iption  Status 
 2A-8 GPRS-Module 

 
 

Done 
 
Later on 
the 
GPRS-
Function 
was 
cancelled. 

 2A-9 Environmental tests    

  Electromagnetic 
compatibility 

Standard 95/54/EC 
Electromagnetic compatibility 
 
External EMI-test at MIKES BAPT (TÜV Product 
Service) 
apply for e1-type approval at the German authority 
Kraftfahrt-Bundesamt (KBA) in Flensburg 

 

Done 

  Railway Applications Standard EN 50155: 
Electromagnetic compatibility, temperature, shock / 
vibration, humidity, long time, electrical conditions 

 Open 
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No. Index Subject Descr iption  Status 
  Standard EN 50121-3.2: 

Electromagnetic compatibility 
 Open 

  

 

Standard EN 5510: 
Fire 

 Open 

2B  On Board Computer 
(OBC): “Copilot”  

Embedded Software: 
controlling of the Infotainment System 

 Done 

2C  Stationary side    

 2C-1 PC-Software “ InfoTED”: 
Editing and configuration software for route information 
data 
Windows based 
Administration of the distance-, route- and time / date- 
varying data 
Combination with Location Based Advertising (photos, 
videos) 

 

Done 

 2C-3  Content Provider 
Co-operation with an local advertising partner 
Realization by FTP-Server 

 Done by  
Yellow-
Map 

 2C-4  RF-Link - W-LAN / GPRS: 
FTP-Server 
Access point and its antenna 

 Done 
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3 Use case 2: LBA on mobile devices 

3.1 Description 

Location Based Advertising on mobile devices will be basically a pull-service, that means, 

only if the end user is interested to receive advertising information or looks for specific 

information. Therefore it is important to define the level of permission a user/device has 

granted to the content site to receive advertising messages from them.  

The basic scenario is: En route in the city, the user seeks the closest drugstore or maybe a 

good Italian restaurant. The user gives the service provider the indication that he looks for a 

special good and receives either out of the business directory content the desired information 

or gets according to the interest offers on special savings in the concerned area. Opt-in 

possibilities will allow device users who are strolling in a shopping mall or urban area, for 

example, to signal their readiness for local offers. Carriers or content providers could offer 

lower subscription rates for those who accept ads. Users willing to accept advertisements on 

their mobile devices will receive either push information (they get a advertising message with 

savings offerings) or pull information (users can request information e.g. business directory 

etc.).  

 

Figure 22: LBA on mobile devices 
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3.2 Advertisements 

There are several different kind of types of advertisements.  

·  Search system result list advertisement (context sensitive, banner) 

·  Search system result list advertisement (location based, entry/banner) 

·  Search system result list advertisement (location based, entry/banner and combined 

with a coupon that could be sent by SMS to the mobile device after filling out a form) 

·  General location based advertisement by SMS, activated by entering or leaving special 

areas (general info, coupons, etc.) 

3.3 System architecture 
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 � 	� � 
 �� ��	� 
 �� � � 	
 � 	�� � � � �� �� � �� � � �) � � �� 
 � � �
� � �� �

The architecture to provide content is taken from YellowMap (see Figure 23). 

Figure 23: Architecture YellowMap 
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The database contains geocoded content. The doublet search is used to aggregate the content 

which is updated by XML or manually. The user can use the vicinity search (e.g. for objects, 

companies) by keywords or by branches. The advertisements are activated by the 

advertisement engine and can be activated by  

·  Category 

·  Keyword 

·  location/zone 

·  by a combination of the above 

YellowMap provides keyword search, branch search and event search. The user gets to each 

content entry an interactive map and the directions. 

#�#�� � %, � �
 � � �� 
 �

The GIS server provides the geocodes, maps and directions and is one of the most important 

server of the system. Without geocodes, there would be no possibility to do a vicinity search. 

Therefore all the content, that is stored in the database is geocoded. 

#�#�� �� � %
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Geocoding is the mechanism to generate coordinates out of the post address. The YellowMap 

system uses the map server of the map&guide GmbH with map data from Navtech 

Technologies. Most addresses of the world can be geocoded with this system. Much of them 

on the level of house number. 

#�#�� �� � 0 � � � �� � �

Generating digital maps out of geocoordinates is one of the major feature that the YellowMap 

system provides. It is possible to visualize where a company is located. Theoretically there are 

unlimited zoom levels available, because the maps a generated dynamically every time. The 

size of the map can be optimised depending on the device that is connecting with the system. 

With the interactive mapping service there can be provided a very powerful mapping system 

for web based of mobile applications.  
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To show the user the way to the entry the mapserver generates the directions. The target 

address is fix, the starting address is the address of the position of the user. 

The directions are calculated by a dedicated routing server. The algorithm tries to find the best 

way depending on the parameters that can be given. There is the possibility to adjust the 

following parameters: 

·  shortest, fastest or the most economic route  

·  slow, middle or fast car 

Within the ELBA application we decided to set a default value to these parameters in order to 

keep the frontend as simple as possible. The default was set to fastest and middle. 

The map data has many information in it. All those information is evaluated when the route is 

calculated. E.g. the following information is taken in consideration when calculating the 

route: 

·  closures 

·  one way streets 

·  turning restrictions 

·  non driving streets 

The result gives you the information 

·  how far it is 

·  how long does your trip take  

·  which road you must take 

·  the routing list with turn-by-turn direction 

3.4 Data flow and content aggregation 

The content is delivered from a content partner, for this project this will be the city of 

Grenoble and the chamber of commerce of Grenoble. For the trial the data is delivered by 

email and integrated manually. In this process the data has to be prepared for the import by 

adding branches and geocodes and is checked for doublets. After importing in the database, 
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the data can be delivered through the YellowMap system to different devices. Normally this is 

a pull scenario. 

 

Figure 24: YellowMap data flow 

3.5 Location detection 

#�3�� � � $�� 
 

5,6 �

The user shall be provided with personalized messages informing him about appropriate 

places / opportunities whilst roaming in the city. The user is actively located and messages 

containing content following his personal profile are being sent, the user is routed to the place 

of interest. 

For the first trial in July 2003 the location detection of the user was done via the mobile 

network of the local network provider in France (Cell-ID-location detection). Since the local 

network provider is as Vodafone Terenci a Vodafone-subsidiary a contract has been signed 

between the local network provider and Vodafone Terenci for the aim of UC2 of the ELBA 
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project. SIM-cards for the two trials have been provided by the local network provider as well 

as the interface access to the network of the local network provider. 

 

 

 

 

Figure 25: Location Detection Architecture for  tr ial 1 of UC2 

Following partners have been involved in the first trial of UC2:  

YellowMap AG, City of Grenoble, Université de Toulouse-Le-Mirail, Hervé Consultants, 

Vodafone Terenci. 

The main conclusion of the first trial was that the Cell-ID-location detection of the mobile 

network in Grenoble was not accurate enough for a pedestrian routing to the requested 

destinations. The size of the mobile cells was up to 1 km in Grenoble, was what not sufficient 

for an accurate positioning of the user. 

Thus, for the second trial location detection via GPS was implemented by map&guide. The 

location detection via GPS is used in addition to the possibility to be localized by the mobile 

network and gives the possibility of a much more accurate positioning of the user (about 

10m). 
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In order to enable location-based services for mobile devices, the position of the device must 

be determined. Several technologies support this feature. In the frame of UC 2, the GPS-based 

solution was adopted. Therefore, apart from the mobile device, the user must also carry a GPS 

receiver. For the convenience’s sake, what size, weight and connection are concerned, 

bluetooth EMTAC GPS receivers are used, given that all mobile devices support the bluetooth 

connection.  
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The system architecture consists of a mobile client (PDA/smart phone plus a GPS receiver) 

and the YellowMap server. An application Elba GPS was implemented for each of the mobile 

clients (PocketPC iPAQ, Nokia 3650, Sony Ericsson P800) to intermediate between the client 

and the server. In a multitasking fashion, serves this application twofold: on one hand, to poll 

the mobile position of the user from the GPS receiver and to send it to the server; and on the 

other hand, to run the browser application, which allows the users to interactively exploit the 

ELBA services. The technical challenge is how to communicate the X/Y coordinates to the 

server such that as few as possible GPRS traffic and hence costs occur. 

 

Figure 26: System architecture for  the GPS solution 

Two solutions were chosen for the Elba GPS application. For the Symbian devices (Nokia 

3650 and Sony Ericsson P800), the user has to log first in the ELBA system from the Elba 

GPS application (see Fig. 30). A username and password were a priori created in 

myYellowMap (accessible under http://fr.yellowmap.de) and assigned to the user.  
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Figure 27: User  identif ication in the Elba GPS application 

By logging, the username and password are first validated by the server. When the user was 

correctly identified, it can further proceed.  

Further on, the user is asked whether she/he would like to track her/his mobile position by the 

means of a GPS receiver. If yes, the user is automatically led to a list of available devices 

found in the Bluetooth neighborhood, from which the GPS receiver should be chosen. Once 

selected (the device is easily recognizable since its ID refers to BT GPS), the connection to 

the GPS device is triggered. In the background, the task which periodically polls the 

coordinates and sends them to the server is started. In the foreground, the browser with the 

ELBA URL is started.  

Once the user was identified, any sending of the GPS coordinates from the Elba GPS client 

application are correspondingly stored on the server. Since the server is aware of the position 

of the mobile user, it can enable the location-based services for that user. More precisely, this 

happens when the user actively checks this option in the browser. 
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Figure 28: Activating the positioning in the browser  

When the location detection checkbox is checked, any further queries of the user are made 

based on the last transmitted coordinates from the client. An address with zip code, town, 

streetname, housenumber is thus no longer needed. 

The advantage of this method is that the user is permanently identifiable, such that further 

advertisements in push manner or personalization activities are easily feasible. The drawback 

of the method is that there is periodically GPRS traffic between client and server. However, 

the user has the option of switching any time between tracking and non-tracking mode, in 

order to reduce the traffic and its costs. 

A less expensive solution, what costs and GPRS traffic are concerned, was implemented for 

the PocketPC iPAQ device. The user is identified first when entering ELBA in the browser 

and the GPS coordinates are periodically written as cookie data, instead of being immediately 

transmitted to the server.  They are then automatically transported to the server during the 

HTTP session in which the browser application runs. In this way, no additional GPRS traffic 

to the one required by the browser incurs. Moreover, the communication is overtaken by the 

browser and hence independent of the APN (Access Point Name) used. 

The reason for implementing a different technological solution for Symbian devices is that 

although cookies are supported by the standard browsers of Symbian phones, no support for 

programming them is available. That is why the solution with the TCP/IP connection between 

client and server was adopted to periodically send the coordinates to the server.  
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However, programming data communication over GPRS in Symbian turned out not be an 

easy task. The TCP/IP connection was working in Germany with an WEB APN, but not in 

France. Since WAP APNs do however not support TCP/IP we decided to communicate the 

coordinates by making HTTP requests in WSP using the WAP stack of the mobile phone. The 

solution worked on Series 60 phones, but not on Symbian 7.0. Due to the introduction of the 

HTTP stack in Symbian 7.0, programming a HTTP client to make the HTTP requests in 

Symbian 7.0 was needed. The implementation was only possible with the last release of the 

Symbian SDK UIQ_2.1, because the previous SDK version, UIQ_7.0, was incomplete in this 

point. 

Further on, the WSP based solution for Series 60 phones turned out not to work reliable. More 

precisely, the connection was not always  established. A detailed investigation showed that 

when much GPRS traffic exists, the WAP gateway performs load balancing and redirects the 

requests to other IP Addresses and/or ports. However, with the Series 60 SDK, is it the 

responsability of the client application to reinitiate the connection to the new address/port, 

otherwise it remains disconnected. 

The lesson learnt is that networking in Symbian is not easy to program. One has to deal with 

incomplete or still in development SDKs, lack of examples, support only through discussion 

forums and newsgroups, very small commonality between Series 60 and Symbian 7.0 SDKs, 

facts which make the development very awkward. In addition, one has to take also in account 

the different settings of WAP/WEB APNs. 

Extensive tests also showed that using such an application requires experience with mobile 

phones. The user must first set her/his phone with the local WAP/WEB APN. Second, since 

Bluetooth GPS are used, the Bluetooth must be switched on. Third, installation of the 

application requires an Bluetooth USB adapter for the desktop computer, if the costs of 

downloading over the air are to be avoided. Fourth, due to the multitasking feature of the 

application, the user must be aware of how to switch between the browser, in the foreground, 

and the ELBA application, in the background, in order to activate/deactivate the GPS 

tracking. Finally, a proper functioning of the application requires stable GPRS and GPS 

signal. 

Another possibility of integrating the GPS positioning into the system would have only 

exchanged XML data with the server and implement an own viewer to display them, instead 
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of using the standard browser. In this case, the server does not need to know the position of 

the user, since the queries are built on the client side, where the position is already available, 

and then sent to the server to be resolved. However, this solution, apart from being very 

cumbersome, would have been less portable over various operating systems. With the current 

solution, the client is kept as slim as possible and hence, less computing power is required 

from the mobile device, whereas the whole engine for resolving queries and displaying their 

answers lies completely on the server. Porting the application to a new operating system 

requires thus to update the connection to the GPS receiver only. The task of displaying them 

is completed by the browser. 
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In order to get the user set up for testing, the ELBA GPS application should be installed over 

bluetooth on the mobile device. The ACER BT500 Bluetooth adapter for the USB port and 

the accompanying software for the desktop computer is recommended for this step. Three 

versions of ELBA GPS, one for each operating system, are available: 

·  ELBA.sis for the Symbian OS 7.0 – Sony Ericsson P800 

·  ELBA.sis for the Symbian Series 60 – Nokia 3650 

·  ELBA.exe for the PocketPC – iPAQ H3970 

For Symbian devices (the Bluetooth must be first over the main menu, Connectivity, 

Bluetooth, switched on), the .sis file is copied over the Explorer of the Bluetooth desktop 

software in the Inbox of the corresponding mobile phone. Then, by viewing the message in 

the Inbox on the mobile phone, the application will be installed. An English or a French 

version could be chosen directly at the installation time, when the phone is in none of these 

languages set up. The application can be started from the main menu, on the Nokia 3650; on 

the Sony Ericsson P800, one recovers the application under the Unfiled type of applications. 
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Figure 29: Star ting the ELBA GPS application from the menu 

For the iPAQ, the .exe is also copied to the Inbox. The file will be recovered on the iPAQ in 

the MyDocuments folder, from where the application can be started. 

In order to have a functioning GPRS connection, the right WAP/WEB APN of the provider 

must be beforehand set. 

#�3�� �#� � � � � 
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Two elegant solutions were implemented to accommodate the GPS positioning of a mobile 

device in a client server architecture to enable location-based services. Easy to use, the ELBA 

GPS application accompanies the user in the process of setting up the connection to the GPS 

receiver, after which it automatically starts the browser application with the ELBA URL. In a 

transparent mode, the position is periodically transmitted to the server, while the user exploits 

in foreground the ELBA browser application. In this way, the server is always aware of the 

position of the mobile user and can resolve any location-based queries initiated by the user. 

Although realized with different technologies, both solutions are working reliable, the 

connection to the GPS device can be recovered from failure, if, for some reasons, e.g. driving 

in a tunnel, the GPS receiver does not receive any valid coordinates any more. Tracking can 

be stopped or started any time at the user’s choice, in order to optimise the inherent costs. 
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3.6 System component description 
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There are two supported categories of devices: high end devices like PDAs (=personal digital 

assistant) and low end devices (smartphones with GPRS).  

PDAs are small mobile hand-held devices that provides computing and information storage 

and retrieval capabilities. They have a small keyboard and a coloured display. 

General Packet Radio Services (GPRS) is a packet-based wireless communication service that 

promises data rates from 56 up to 114 Kbps. The higher data rates will allow users interact 

with multimedia Web sites and similar applications using mobile handheld devices as well as 

notebook computers. GPRS is based on Global System for Mobile (GSM) communication 

and will complement existing services such circuit-switched cellular phone connections and 

the Short Message Service (SMS). 
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When a tourist is in an environment unfamiliar to him and wants to gain information about 

special touristic objects (e.g. a church) or other points of interest (next pharmacy, restaurant, 

hotel, bar, cash point/machine,…) close to his actual location, he uses a mobile device for 

vicinity search, maps, routing and information gain about these objects. 

The system used in Grenoble was first developed in English language and later translated to 

French. The translation into other languages can be easily realized as the content management 

system standing as a part of the ELBA system supports a multilinguistic approach. 
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The vicinity search uses the following logic: 

Precondition: 

·  The position of the user is well-known 

·  What to search is known (churches, theatres, cash points, museums, …) 

Search: 
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Starting at the users position the search begins with a specific radius and checks if there are 

enough matches in the area. If there are not enough matches, the radius is increased. This 

procedure is done until enough matches exits or the radius reaches the maximum. 

Result: 

·  The count of the result and the objects itself 

·  The last search radius 

In the ELBA project we have developed two general ways of vicinity searches. The first one 

is a search according to predefined categories, the other one is a search only according to key 

words the end user has entered. In the following two subchapters both possibilities are 

described closer. 

3.6.2.1.1 Vicinity search by category 

With the functionality of the vicinity search (see 3.6.2.1) the user can search in the business 

directory for the next restaurant and can take a look in the menu (if the restaurant has an 

advertisement), the next hotel (booking information), pharmacy and so on. 

There are two ways to choose a category. The user can use a free text search for a category. 

The user can also choose a category from a list based on the most frequently searched 

categories  
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Figure 30: Vicinity search by category (PDA) 

 

3.6.2.1.2 Vicinity search by keyword 

With the functionality of the vicinity search (see 3.6.2.1) the user can search in the business 

directory for the next addresses that has to do something with the keyword he enters. E.g. the 

user searches for skiing outfit and enter ski or snowboard as keyword, the user would get all 

addresses that either have the keyword in the name or have entered the keyword as 

searchword (if they have an advertisement in the business directory). So perhaps sportshops, 

shopping center and others would appear in the result list, if they have those words as 

keywords.  

 

 

Figure 31: Vicinity search for  POI by keyword (PDA) 

3.6.2.1.3 Automatical positioning / manual positioning 

To start the search as described in chapter 3.6.2.1 the position of the user must be known.  

If the user agrees with getting the position of him automatically by locating him (see chapter 

3.5) then the actual position of the user would be taken for the search.  

If the user does not want that the positioning is done automatically or maybe the system 

doesn’ t work sometimes, it is possible to put in manual the actual position/address.  
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This address will be geocoded and used for the vicinity search.  

Optionally the geocoded address can be used for the routing start point too. 

 

Figure 32: Automatical positioning (PDA) 
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To search directly for an information of a company or church or anything else, you can use 

the business directory as well. In this case the user already knows the company or POI and 

only wants to know something about it, e.g. the telephone number, how to get there or just to 

take a look at the menu of today. For this it is possible to type in the name of the company and 

optional. The location and the search will be started and the user will get the information of 

the company. 

·  Keyword search: There is no geographic search with this option. The system will only 

search for the name or keyword that has to be put in by the user. 

·  Vicinity search with keyword: The name and the location have to be typed in and the 

system starts a geographical search to find the wanted company information. 
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Figure 33: Search for  keyword in the business directory, display of contact data, successful mapping.  
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The advertisements that could be displayed can be activated by different possibilities. The 

user gets the results listed on his display with advertisements on the top of the list. The shown 

advertisements are context sensitive and may be location based. That means each 

advertisement appears only in a specific area, if this is wanted. 

The ELBA prototype is set up for the potentially successful exploitatation, therefore a 

multichannel approach and interaction capability was implemented. The WAP technology 

offers huge potential in the next few years, especially with the emergence of WAP 2.0 and the 

European-wide diffusion of i-Mode (which is a specific WAP dialect). It should be noted that 

i-mode is a proprietary service, and it uses a proprietary programming language called 

compact HTML, or cHTML. WAP 2.0 will allow application developers to create compelling 

mobile content using the same tools and techniques they are already familiar with using for 

other Internet applications. The architecture of WAP 2.0 continues the convergence of WAP 

with the evolving Internet and enabling more rapid development of new mobile Internet 

applications. The evolution of WML 2.0, WAP's markup language, to an XHTML 
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architecture incorporating CSS allows the developer community to easily deliver applications 

that will capitalize on a broad set of supported features that will enhance the user experience.  

The WAP approach was not used within the ELBA trials, but the ELBA architecture offers 

WAP functionalities, which will be expanded in the future. For an architectural overview the 

WAP functionality must be included. 

 

Figure 34: Advertisement (PDA) 

3.6.2.3.1  Activation by category 

The system can activate the advertisements only if the search will take place with specific 

branches. That means, that the advertisement will only be displayed  

·  if the user searches over a special category like e.g. pharmacy 

·  if the user searches over categories that are related to a specific topic like e.g. Health  
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Figure 35: free search over  categor ies (smar tphone) 

3.6.2.3.2  Activation by keyword 

The system can activate the advertisements only if the search will take place with specific 

keywords. That means, that the advertisement will only be displayed if the user types in e.g. 

“ fitness”  or if the word “ fitness”  is included in the search word. 

3.6.2.3.3  Activation by location 

The system can activate the advertisements only if the search will take place in a specific area. 

That means, that the advertisement will only be displayed if the user searches e.g. in Grenoble 

or in a radius of 20 km around downtown of Grenoble. With advertisement administration 

tool the administrator can say in which area an advertisement will be displayed. 

3.6.2.3.4  Activation by any combination of keyword, category and location 

All the above mentioned activation criteria can be combined and the advertisements will be 

only displayed if the combination of keyword, category and/or location is like it is defined. 

That means an advertisement only will be displayed, if it is the right category or keyword and 

the search is in a specific area. 
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Figure 36: SMS Coupon 
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The scenario described before is usually a pull scenario. There is also a possibility to send 

advertisements via a push-scenario. This means, that the user does not initiate the connection 

to the content server, but the content server (or another component of the system) does, if the 

user has activated this feature in his profile. This is described in chapter 3.6.5  
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The YellowMap System consists of a database with different kind of interfaces: 

·  HTML-Interface, Online Tool for Updating and administration 

·  XML-output for the content 

·  XML-import for data, with integrated doublet search and different rules how to handle 

what 

There are the following functionalities: 

·  Content update for the owner of the entry in the business directory 

·  Content update for the administrator for all entries 

·  Customer registration  

·  Customer Profile administration 

·  Login mechanism for different parties (customer, advertisement owner, administrator) 

The user has two personalization interfaces: one which is web based and more elaborative and 

one which is mobile based and has fewer options.  

The content is prepared and checked in many ways. It has to be geocoded to do vicinity 

searches and add maps and directions. And it has to be checked for doublets with already 

existing data in the database. If there are any doublets, the system matches the data 

automatically. For that procedure it and uses different rules that are defined in advance. In 

some cases the system cannot decide what to do. In this cases the data is presented to an 

administrator by an online tool. The administrator can decide if and how the match should 

take place. The content aggregation, integration and delivery process is shown in Figure 37. 
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Figure 37: Content aggregation, integration and delivery 
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Advertisement owners can edit their entries in the CMS via a web-tool. They can  

·  upload pictures 

·  upload text 

·  define keywords for activating the ad 

·  define positions (rectangles) where and when the advertisement should be displayed 

Additionally, there can be different customers, e.g. multimedia agencies, that can update and 

administer result ads, which are context sensitive via keywords/branches and only appears 

depending on the actual position at an specific scale of the map or the search radius. 
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The following values can be configured: 

·  post code areas 

·  spatial area (rectangle defined by coordinates) 

·  branches 

·  keywords 

·  device/service (where the advertisement is shown, e.g. PDA, presentation board) 

·  time (start time, end time) 

·  pictures 

The login to the Content Management System is protected by a PIN / Password combination 

which also identificates the user.  

The System Administrator has access to all addresses and Advertisements by a Master 

Password. 

 

Figure 38: CMS Login via a web-tool 

After the Login the user has several options available depending on his access rights. 

In the service section the user has the possibility to change basic address information and to 

edit the advertisement texts. 
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Figure 39: Service section 

In the first dialog the user can edit basic information like company name, phone, E-Mail or 

website. The changes are immediately online available after a click on the 

button.

 

Figure 40: address information 
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The user can edit the address data and has optionally the possibility to recalculate the 

coordinates after changing any information. 

 
Figure 41: Online Administration of the address information 

If the geocoded coordinates differ from the real position of the building the user has the 

possibility to change the coordinates which are assigned to the address. 

 
Figure 42: Reposition of the address 
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A company can be assigned to a maximum of twenty categories. The user can use a free text 

search to find a category which is suitable to his company. At least there must be one category 

assigned to an entry. 

 
Figure 43: Online Administration of the categor ies 

Advertisement owners have the possibility to upload a picture for their address entry: 
 

 
 

Figure 44: Online Administration - Picture Upload 
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Advertisement owners can edit the text of the SMS Coupon which e. g. grants a discount for a 

product. 

 
Figure 45: Online Administration – edit SMS Coupon Text 

Advertisement owners can edit a small Advertisement text which is presented in the result list 

and the address information. The text is limited to 35 signs for an acceptable output size of the 

result list on mobile devices. 

 
Figure 46: Online Administration – inser t or  edit small adver tisement text in result list 
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The section for additional services includes the possibility to change the password and to 

contact the service provider for additional help. 

 
Figure 47: Additional services section 

Before the user can change the password he has to enter the current password for security 

reasons. The System Administrator can see the current password of the entry and has the 

rights to modify the password. 

 
Figure 48: Online Administration - change of password 
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The user can login with his personal account, that he has got from his registration process. 

With this functionality he has the possibility to define his personal business directory. He can 

do this by the following functionalities: 

·  favourite branches 

He can save his favourite branches for faster searching and more comfort 

·  favourite addresses 

The user can save his favourite addresses for his own business directory. With this he 

has a address book which is always automatically updated, if the business directory 

will be updated. 

The user can activate push-advertisement if he wants to receive SMS from the trigger engine 

when entering or leaving specific zones (passive tracking). 
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The Location detection server is necessary for positioning. The Location detection server has 

the actual position of the users device, which it gets via the cell id as it is described in chapter 

3.5. 
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The scenario described before is usually a pull scenario. There is also a possibility to send 

advertisements via a push-scenario. This means, that the user does not initiate the connection 

to the content server, but the content server (or another component of the system) does, if the 

user has activated this feature in his profile.  

That means, if a person enters an area, he gets information and ads, e.g. the user comes into 

Grenoble and gets information about events, hotels, restaurants, or gets coupons by SMS for a 

store when entering downtown.  

With the advertisement administration tool the administrator can say in which area an 

advertisement will be activated if the user steps into or leaves this area.  

The area is defined by coordinates. An agent on the trigger engine server watches the 
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positions of the registered users by tracking them, if they had allowed the system to do that. If 

they enter into an area, where an advertisement is stored, they will get the advertisement via 

SMS, perhaps a coupon for something.  

The system consists out of the following parts: 

·  Web-frontend content management system for defining which advertisement is sent in 

what area 

·  Content server which provides the content and the coordinates 

·  Location studio of Openwave that is connected to the positioning gateway 

·  Trigger engine which polls the location studio to get the actual position and checks 

with the content server what to do 

·  Web-frontend to edit the privacy settings of each user     
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First the administrator has to authentificate with his personal login data. 

 

Figure 49: Login CMS area adver tisement 
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After correct login, the administrator can choose a certain area in which he want to activate 

the advertisement. 

 

Figure 50: The administrator  can choose in which area which adver tisement is to be shown 
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After selecting an area the administrator can enter an individual SMS text and the date or a 

specific period, when the SMS will be delivered. 

 

Figure 51: The administrator  wr ites the SMS advertisements for  a cer tain area and defines the delivery 
per iod 

After entering a SMS text and click on "save", the text and the certain coordinates and all 

other needed data of the area will be saved in the ELBA Database. The actual database 

content will be shown in a data grid. 
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The administrator can review the saved entries and - if it is necessary - can delete a certain 

entry. 

 

Figure 52: area advertisement overview 

YellowMap creates an individual interface to get the actual advertisement data via XML. If a 

user enters a certain area of Grenoble his actual position coordinates will be send to his 

provider. The provider makes a call on the following interface: 

http://www.YellowMap.de/ELBA/grenoble/XML/getSMSwithgridsquare.asp?pq=d9&x=571

792&y=4518477&status=1 
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If a fitting content for the certain coordinates is in the database, the provider will get a XML 

information which contains the SMS text, grid square and the coordinates of this grid square. 

 

Figure 53: area adver tisement XML-inter face 
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For the passive tracking it is necessary that the users MSISDN is available and that it is linked 

to a stored profile that contains privacy information about this particular user determining the 

time when he wants to be tracked or when he wants to be “ invisible” . Additionally a record 

must be stored, which keeps track of all those messages that were already sent to the user in 

order to avoid duplicates. Since the different tasks (user tracking, administration of the user 

profile, provision of the advertisements each of the involved parties will keep its own local 

database. 

During the initialization of the tracking process the current user list must be retrieved from the 

local database. For each MSISDN in this list an location request is issued and is being 

repeated periodically. This request is issued to Openwave where the user profile with the 

users privacy setting is kept. Depending from the herein specified setting the request is either 

denied, or the inquiry is forwarded to the network operator (here local network provider).  
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Openwave forwards the response from the network operator back to the calling instance 

without any modifications. If the result is a valid value the application issues an advertisement 

request to YellowMap for the received coordinates. If a message has been specified for the 

particular cell (note: Here the “cell”  does not reference to the physical network cell where the 

user is logged on, but to a virtual zone, to which a certain message is assigned) YellowMap 

responds with XML data specifying the message and the cell- ID to which this message is 

assigned. 

The application on the Vodafone- Terenci system extracts the advertisement and checks 

whether it has already been sent to the user or not. If the user did not receive this message 

previously then a SMS is generated and forwarded to the handheld via a SMS- gateway. 

OpenWave 
 

 

 

YellowMap 

SFR 
 

SMS Gateway 

SMS retrieve prosition 

user position 

XML 

localization  
request 

user 
position

 
DB 

 
DB 

 
DB 

 

Figure 54: Use-scenar io UC2 
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Subsequently an overview of the application- flow and the individual components will be 

given, whereupon we will only focus on the elements specific for this scenario. 

The program that performs the tracking of the user and the delivery of the advertisement 

messages basically consists of two parts. The class GrenobleMainClass retrieves the current 

user list from the database. For each individual entry in the retrieved user list an instance of 

the TrackUser- class is created.  

From this moment the method localize user will issue periodically a location detection request 

towards Openwave using an URL-connection. The cycle-length can be adjusted to the 

prevailing requirements. For the connection to the Openwave interface the packages depicted 

in the following figure are used. If the Openwave response contains a valid value a http 

request is issued to YellowMap containing the users current position. A positive response 

would contain the previously mentioned advertisement message and the zone ID for the 

received coordinates. 

The application (i.e. the method sendMMS()) prepares the SMS and forwards it to the 

gateway via an URL connection. 

 
TrackUser 

updateDB() 

sendSMS() 

getAdvertForZone() 

localizeUser() 

com.signalsoftcorp.lst.client.WLlLocation 

com.signalsoftcorp.lst.client.SubscriberId 

main() 

GrenobleMain 

main() 

getCurrentUserList() updateTreads() 

com.signalsoftcorp.lst.client.WLP10LocationRequst 

com.signalsoftcorp.lst.client.WLP10LocationResponse 

com.signalsoftcorp.lst.client.WLP10Position 

getMessageFromXML() 

 
Figure 55: Application diagram – UC2 
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4 Use case 3: Context sensitive advertising in warehouses 

4.1 Description 

Context Sensitive Advertising will be tested in warehouses, malls or supermarkets (test area: 

Dublin, Ireland). Users which are in a mall receive according to their current position special 

offers on goods which are related to the goods in the area they are at that moment (in this use 

case interoperability issues between LAN (WLAN, Bluetooth etc.) and WAN (2.5-3G) are of 

high importance). As a basic technology Bluetooth networks will be used. Proximity 

applications, like context sensitive advertising, in which Bluetooth devices are automatically 

connected when they come within range, will be crucial. Retail kiosks, pay phones, and other 

public access points will support proximity services. 

Scenario: The context sensitive advertising allows for an enhanced shopping experience by 

creating a seamless link between customers and retailers. Customers have a personal 

identification system on their device, allowing retailers administrative access to their 

shopping preferences, to interact with and better serve them.  

 
Figure 56: Context sensitive advertising in warehouses 
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While passing a storefront, shoppers will be impressed by an interactive displaying motion 

video and static content advertisements custom-tailored to their interests and mobile device. 

Retailers will have information at their fingertips that allowing them to tailor their product 

line and marketing strategies to the exact desires of the shopper, exceeding current methods of 

obtaining shopper preference information. 

4.2 Advertisements 

There are three different ways the advertisement is initiated. 

·  Newsletter  (context sensitive via the profile) 

There are several users registered to the system. The warehouse has recruited them by 

a special program. It is known, that these people are willing to participate in the 

advertisement information that will be sent to the users by SMS/MMS depending on 

their profile. 

The user is able to adjust his preferences via a web based administration tool with 

which he can adjust things like the frequency he wants to get information or the topics 

of the information. 

The advertisements are sent e.g. daily, weekly or when new stock arrived, always 

context sensitive via the profile. 

·  Push Adver tisement when the user comes near the warehouse (context sensitive via 

the profile and location based to the warehouse) 

Coming near the store the user gets SMS/MMS advertisements depending on his 

profile. This could also be a coupon for e.g. wrangler trousers or something like that. 

·  Pull Adver tisement on the virtual warehouse (context sensitive) 

� � Browsing through the warehouse the user gets the best fitting clothes to every 

article in the virtual warehouse. So standing in the warehouse, the user can get 

information about fitting clothes on his mobile device. That can have strong 

affects on the users decisions. 

� � Fitting clothes to a specific article. If the user wants to buy something or may 

be has already bought something and wants to know want clothes fit best to the 
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article he bought, he can enter the article number and will get the information 

about fitting clothes. 

4.3 System architecture and data flow 

The registered user gets push information in the form of a kind of newsletter about new stock 

in a warehouse by SMS or MMS e.g. every day or every week. When the user comes near the 

store at about 10-20 metres, he will be recognised and identified by the system and then he 

receives some advertisements depending on his profile he can update on the web. The 

advertisement will have a rule system attached to it that define when an advertisement should 

be shown.  

Content is updated on the web with a CMS. An administrator creates new users, edits and 

deletes users and their profiles. He also updates store content and creates, edits and deletes 

newsletters and mailinglists.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 57: Architecture of use case scenar io 3 

 

Vodafone TerenciYellowMap 
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4.4 System component description 
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The Newsletter system has a login mechanism. Once logged in, you can add, delete and 

update newsletter and define their activation by date and time (e.g. 03:00am). The newsletters 

can be a text based SMS (in future: with rich media MMS). 

Frontend: 

 

 
Figure 58: Frontend of the newsletter  system 

In the SMS Newsletter System it is possible to write a text with max. 160 characters. An alert 

box sends a message to inform the user if the text for the SMS is over 160 or under 1 

character. With select-boxes has the user the possibility to set an individual delivery day for 

the SMS. Is the date in the select box the same as the actual date then the SMS will be send 

immediately. Is the date in future, the SMS will be saved in the database. 

After choosing the delivery day, the user must select at least an interest category. It is possible 

to select more than one category. Every user in the CMS has a specific profile with specific 

interests. The SMS will be send to all users which have this combination of interests in their 

profiles. 
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Data flow: 

Categories

actual date?

stored
SMS

schedule

mobile devicesend yes

no

CMS
SMS / MMS

 
 

Figure 59: Data flow of the Newsletter  System 
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The User create a new article in the CMS with some important properties. For every article it 

is possible to set a picture. It is also necessary to assign a specific category for each article. 

 
Figure 60: Providing of a new ar ticle in the CMS 
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Each article in the CMS can be found over its properties (e.g.: price, article number etc.) 

 

 
Figure 61: Search for  an ar ticle 
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With the object mapping functionality, the administrator can assign each article a fitting 

article from the database. Multiple assignment for one article is possible. 
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In the first step the administrator choose a certain article (figure below). 

 
Figure 62: Selecting an certain ar ticle for  object mapping 
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After choosing a certain product, the administrator searches in the product catalogue for 

fitting articles. These articles appear in a select-box. 

 
Figure 63: Select-Box for  fitting ar ticles 
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For user administration see chapter 2.6.4.4. 

� �� �� �- � &�� ��

 �� � � �� �� 	� � 	�� � �� $� 	
 � �

A web-based system where administrators and the user themselves add, delete and update 

their profiles. The user has the following possibilities: 

·  Administrative data like name, address, telephone number, mobile number, … 

·  Topics that are relevant for him for the push advertisements 

·  How often he wants to get advertisements (weekly, daily, …) 

·  What kind of device he has 
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The form for customer addresses should have a minimum number of fields have to be filled. 

Profiles can be associated. The addresses can be edited, deleted and presented in clear lists. 

An address can have several profiles where you individually choose a category. The profiles 

can also be edited, deleted and presented in clear lists. The administrator defines the number 

of fields in each profile. 

The topic and fields of interest of a category are defined by the administrator. A category can 

have an undetermined number of layers. The category form is to be generated dynamically in 

interaction with the database. 

 

Figure 64: Database structure for  users, profiles and categor ies 

PROFILES (Step1)

PK ProfileID

Profilname
UserID
Enable_passive_tracking
Trigger_daily
Trigger_weekly
Trigger_new_content
Interest

CATEGORIES

PK CategoryID

Description
Hierarchy
Predecessor

USER

PK UserID

Username
Password
Firstname
Lastname
Street
Houseno
Postcode
City
Birthday
Gender
EMail
CreateDate
ModDate
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The user or content administrator can login with personal login and is able to administer the 

articles of the warehouse. 

 

Figure 65: Edit form for  warehouse content 

An edit form is shown in Figure 65. To update the content the user can edit all needed 

information. The system itself is designed to change the edit form depending on the login and 

warehouse so that it is fully customisable for each client.  

To find the right article there is a possibility to search via full text search as shown in figure 

Figure 66 

 

Figure 66: Full text search 
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The Trigger Engine is part of a PC, which will be located in the HERO Shop. The embedding 

of the Trigger Engine is presented in the following figure. 

 

Local PC
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Blib

Scanning Device_ID
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Figure 67: Tr igger Engine and MMS System Architecture 

The trigger engine collects events, which may trigger the sending of an advertisement based 

MMS. 

Possible events are: 

·  Date and time 

·  Proximity alert of registered users by the Bluetooth Device 

The type of MMS, which is sent to the user, can be personalized by the personal user profiles 

on the content server. The personal profiles are collected by the Trigger Engine from the 

Content Server over the internet. 

Maintanance 
PC 

Vodafone 
Terenci 
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Vodafone Terenci developed an application which detects Bluetooth enabled mobile phones 

in range and then gathers the ID of the Bluetooth enabled mobile phone. According to the 

user’s personal profile a personalized multimedia message is then sent to the user. Therefore 

image files, sound files and textual content, which are necessary to create the personal MMS, 

are retrieved from the content provider. The MMS is generated by the application and sent to 

the gateway. A permanent internet connectivity at the HERO shop was installed as well. 

During the setup process the possible solutions to fulfil this scenario were evaluated and 

several alternatives/questions were raised and considered. 

We had to choose from the programming languages C++, VB and Java. 

Regarding the utilized facilities again there were two alternative options to choose from. It 

was possible either to use a Bluetooth capable and Java enabled cell-phone or a computer 

with additional Bluetooth hardware. 

To create a link between the device specific Bluetooth-ID and the Advertisement that needed 

to be sent (cp. Alternative A) a database stores all necessary profile and personalized data. 

This database is maintained by the content provider. 

 

MMS-Content 
- MSISN 

- Mulitmediacontent 

- Text 

User Profile Bluetooth ID 

Content provider 
  

Figure 68: Application architecture for  UC3 - Alternative A 

The question was how much personal information about the user and device specific data 

concerning the users cell-phone (i.e. the devices’  Bluetooth ID) was required for the assembly 

of the advertisement and therefore should be kept in the content provider database. 

Alternatively the device specific data could also be stored in a second database which might 

be kept on the computer installed in the store. In this case the user would have been identified 
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by the YellowMap - application not by his device dependent Bluetooth ID, but by his unique 

profile ID (cp. Alternative B) 

User Profile 

Computer in Hero 
Shop 

User Profile 

Yellow Map 

Bluetooth ID MMS-Content 
- MSISN 
- Mulitmediacontent 
- Text 

 

Figure 69: Application architecture for  UC3 - Alternative B 

After carefully examining the possible scenarios, following alternative has been chosen: 

·  Java as the programming language 

·  Adoption of a USB Bluetooth Stick (Anycom 100) 

·  Java Bluetooth API from Atinav Inc 

·  Storage of user profile data only at the Content Provider 

The reasons for choosing the above mentioned alternatives were the following: 

JAVA is a platform independent programming language, free and up to date. Development 

tools can be used to support a broad and deep development. This variety is especially found 

with Java and there is also a broad spectrum of already implemented and free (partial)-

solutions available which can be used as well. Additionally is the Java API for Bluetooth 

technology standardized. 

Regarding the Bluetooth stick the reason for choosing this alternative was the fact that J2ME 

currently with version (MIDP 1.1) can not offer the possibility to access device-related 

Bluetooth hardware. This will be supported from the next version (MIDP 2.0), yet this version 

is not supported by any mobile phone. A prototype from Nokia is available but since the 

prototype is not commercially launched we decided to not use that option. Thus, Vodafone 

Terenci decided not to use a mobile phone at the recipient side, but a computer with the USB 

Bluetooth Stick (Anycom 100). 

The advantage of an adoption of a mobile phone as the Bluetooth recipient would have been 

lower costs for the business partner, who is maybe interested in such a advertisement solution.  
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Regarding the Bluetooth API from Atinav the reason to choose this option was the fact that 

there are standardization efforts but these are still in the planning phase and not realized and 

implemented. Therefore there is actually no free implementation of the Java Bluetooth API 

(JSR-82) available. This might be possible starting with version 1.5. 

Regarding the question where to store the users profile data, it was decided to store the data 

only at YellowMap in order to minimize redundancies and inconsistencies. Another reason 

was also to guarantee the disjunction of content and application logic. 

In the process of setting up the infrastructure at HERO, several challenges need to be solved.  

Although the Java API for Bluetooth has been standardized a free implementation of the 

Bluetooth protocol stack still does not exist. And even the commercially available 

implementations are limited by several constrains. Thus, despite its standardization most 

implementations are highly device-dependant and won’ t work with all Bluetooth facilities. 

Note: This affects primarily the Bluetooth device that will be utilized by the developed Java 

application, not the remote Bluetooth enabled cell-phone! 

An additional challenge has raised up in connection with the delivery of the generated MMS. 

Therefore it was predicted to use a PCMCIA GPRS card that could be connected to the 

notebook. The GPRS adapter then could send the MMS directly via the local GSM network 

(here Vodafone Ireland) to the users handheld. Since an Java API for PCMCIA GPRS cards is 

not available this had to be solved differently. 

Concerning the handheld devices there were also some difficulties that were related to the 

Bluetooth functionality. Above all we had the problem that Bluetooth recognition was not 

always guaranteed. Devices were discovered at a moment, but might be invisible in a 

subsequent search cycle (10 seconds later), even if the device has not changed its position. 

In summary of the set up process we can conclude that the Bluetooth functionality (i.e. the 

recognition) is still in the state of development. Also it was detected that some errors and 

problems turned out to be Bluetooth specific and are mainly related with (electromagnetic) 

interferences (according to the API provider). A positive finding was the fact that Atinav 

provides a quite stable and reliable Java API for the Anycom Bluetooth adapter. The 

coverable surface area varies between 100 and 1200 m2, yet highly depending on the local 

circumstances (i.e. walls, radios, or other jamming signals). 
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The MMS application that is responsible for the recognition of the Bluetooth-devices in the 

warehouse runs on a notebook, which is placed on an appropriate place in the store. It must be 

somewhere close to the customers’  area, since the coverage of the Bluetooth- device is limited 

to about 20 meters, depending on the local circumstances. For the communication with the 

mobile terminals an USB-based Bluetooth-adapter (i.e. the Anycom 100) is used. 

A notebook is used to perform the necessary computation, because of the following 

advantages: 

·  Increase flexibility 

·  Save space 

·  Minimizing traffic 

·  Faster processing due to shorter communication ways 

Beside application for the Bluetooth recognition and the Bluetooth device itself it also 

contains the logic for the delivery of the MMS.  

Since this facility does not require much space it is possible to place the notebook on a central 

and still safe place (e.g. somewhere behind the counter). The possibility to relocate the device 

easily offers the opportunity to move it between the departments of the warehouse to address 

another user-group or to advertise different product-categories, depending on the particular 

offers and needs of the business. 
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The use-scenario is as follows: 

Bluetooth- adapter 

Retrieve BT- ID 

MMS application 

Embedded applications: 

YellowMap 

MMS 
Provider 

 

BT ID 

BT ID 

Multimedia content 
 

SMIL 

MMS 

 

Figure 70: Use-scenar io UC3 

After the Bluetooth-ID of the approaching user has been discovered (which is done by the 

class FindBluetoothDevice.java) it is send, in form of an http- request, to YellowMap. Here 

the associated user-profile is retrieved from the database and the according MMS content is 

investigated. References to these multimedia files are then sent back to the calling application. 

A web server on the target device receives the according http-response and forwards its data 

to the dedicated web container. Here the MMS is assembled, using the Data, which has been 

referenced, by the received XML file. This is then sent to the MMS gateway witch delivers 

the message to the customer. 

After this brief overview of the required components a closer look at the internal structure of 

the application will be made. On the target device being installed in the warehouse for the 
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UC3 trial in fact two separate applications – one for the recognition of the Bluetooth-capable 

handheld and one performing the MMS assembly and delivery - were running. 

By decoupling these two tasks it is possible to execute separate applications on two different 

machines (cp. next figure). This offers the opportunity to install multiple Bluetooth- detection 

devices on different locations in the warehouse at the same time, but to perform the 

computation and submission of the MMS on one central machine. Especially if the MMS 

gateway demands certain conditions (e.g. a VPN connection) this might be advantageous. In 

this case this must be done only once per warehouse respectively network. 

In the above-described scenario the identified Bluetooth-ID is sent by the application 

FindBluetoothDevice() via a network connection to the MMS-Server. (Note that here fore in 

the UC3 not a physical network connection was used since both applications were run on the 

same machine.  

 
JVM 

FindBluetoothDevice.jav
a 

Webserver 

MMSServer.java 

 
INTERNET 

Bluetooth ID MMS- content 

  

Figure 71: Application communication 

Subsequently an overview of the program-sequence and the individual components within the 

two applications will be given. Here we will concentrate on the essential parts that are specific 

for this setting.  
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On the side of the MMS server the program is controlled by the servlet class, which accepts 

the response sent by the FindBluetoothDevice- application. The function readBTDevList() 

return the list of the discovered devices from the URL request. For each entry in the list an 

inquiry to YellowMap for the according MMS data is sent by the method 

getXMLFileByBTID(). The returned XML file is then parsed and the used to assemble the 

MMS (by the method generateSMIL()), which is then sent out as a multipart-request by the 

method sendMMS(). 

The classes that are required for the SMIL generation and submission are encapsulated in the 

packages com.vodafone.terenci.mms.MultipartFile and 

com.vodafone.terenci.mms.MMSWorker. The additionally required packages are all part of 

the java SDK distribution or other standard tools and will not be mentioned at this 

point.

 
FindBluetoothDevice 

servicesDiscovered() 

serviceSearchCompleted() 

searchForDevices() 

sendData() 

inquiryCompleted() 

javax.bluetooth 

Javax.obex 

main() 

MMSServer 

com.vodafone.terenci.mms.MMSWorker 

com.vodafone.terenci.mms.MultipartFile 

doPost() 

readBTDevList() 

getXMLFileByBTID() 

setStatus() 

generateSMIL() 

sendMMS() 

 

Figure 72: Application diagram 

The application that is searching for Bluetooth enabled cell-phones (FindBluetoothDevice) is 

a standalone- application so that it is not controlled by a web server. As the preceding figure 

illustrates basically two methods carry out the tasks. These are repeated continuously after an 

adjustable suspend-time. 

The methods shown on the left side within the FindBluetoothDevice application are 

implemented interfaces that are defined by the class DiscoveryListener which is part of the 

package javax.bluetooth.*  and had to be implemented. 

The function sendData() prepares the device list for the transmission and sends it to the 

MMS-Server using an URL connection. 
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On the following page you can see an example of one MMS message that has been issued 

from the bluetooth server. 

 

Figure 73: MMS message, issued from the bluetooth server 
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The technical architecture has been designed within the following boundary conditions: 

Multi- device render ing 

It should be possible to render the content differently for different types of devices. Main 

stream frameworks like Java Server Pages or Active Server Pages (Microsoft technology) are 

normally focused on the rendering for one display size (PC, PDA or phone display) and one 

markup language (WML or HTML). The XSL transformation technology enables the 

publisher to transform one raw XML content feed into different presentation layouts. The 

virtual store was, therefore, based on XSL-Technology 

XML Data-Transfer  
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The XML feed should be directly pulled from the content-provider. This approach avoids data 

redundancy and complicated transaction control methods. 

Open Source 

Open Source frameworks are well suited for innovative development. The open source idea 

enables the developer to learn from the findings of other developers. At the mean time it 

enables a quick project start. The virtual store was, therefore, based on open source 

technology.  

Stable, adver tisement quality 

The most stable open source XSL-transformation technology can be found in the java 

community. The virtual store is based on the java framework Cocoon, because this framework 

proved to be most stable, performant and easy to configure.  

Lessons learned 

The development team learned the following main lessons from the development of the 

virtual store: 

XSL Technology 

The XSL-Technology proved to be easy to implement, very performant and flexible towards 

layout adjustments. 

XML Data transfer  

The XML data management was not flexible enough. The content provider stored the data in 

a SQL-database and had to process this data to XML. Probably, it would have been more easy 

if this data would have been stored directly in XML from the beginning. 

The virtual store is available on the web and on mobile devices. The virtual store pulls XML-

content from the content server by HTTP-Request. The content is then transformed by an 

XSL Transformation to a company proprietary Mark Up Language (VFML). Subsequently, 

this VFML is transformed by a second XSL transformation to device specific WML (mobile 

device) or XHTML (web and/or mobile device). 
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In the virtual store the user can: 

·  Browse through the complete range of articles and have a look at it. A context 

sensitive search will e.g. offer the best trouser that fits to the pullover he just bought. 

·  Search by category to find the right clothes. 

·  Search by article number to get the fitting clothes to the just bought article. 
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These use cases are presented in the following figure. 
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Figure 74: Use Cases of Vir tual Store 
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The virtual store use cases resulted in the following page flow. 

 

1. Start page 
 
„Welcome to virtual 
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� Show categories 
 
„Get info by article id:“ 
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< Show categories 
<< Start page 

5. Show 
fitting 
products 
 
„Products fitting to 
product“ [product 
name]“:“ 

� Product 1 

� Product 2 

� Product n 
 
<  Back 
<< Start page 

  
Figure 75Page Flow of Vir tual Shop 
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The following pages show example screen shots. 

The first page layout designs (transformation stylesheets) were made for PDA’s. The 

following figure shows an example screen shot for page 4: “Show product” . 

 
Figure 76: PDA screen shot of page 4: “ Show product”  

The trial in Dublin was planned with Nokia 3650 devices. 

The nice headers of the PDA-stylesheet, however, would have been too big for the smaller 

screen sizes of the Nokia 3650 devices. The stylesheets were, therefore, adapted to show a 

more modest page layout in case of Nokia 3650. The following shows examples of the shop 

pages for Nokia 3650. 
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Page 1: Show categories Page 2: Select a category Page 3: Show category 
 

 

 

 

 

Page 4: Show product Page 5: Show fitting articles  

Figure 77: Example of Nokia3650 Screen shots 
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The results of the Virtual Store should also be visible as web-application. For this purpose we 

developed a Nokia 3650 simulator, which shows the virtual store as if it was presented on a 

Nokia 3650. The following shows a screen shot example of this simulator. The simulator can 

be navigated my mouse clicking the links. 

 

 
Figure 78: ELBA Vir tual Shop Simulator  for  Web Users. 



Contract N°: IST-2001-36530 WP 4 Deliverable 4.1 30.01.2004 

�

AUTHOR: Frank 
Dimpfel/Tobias Heep Doc. N°: ELBA-03-4.1 

CHECK: Bernhard Koelmel PROPERTY OF: YellowMap AG + Consor tium- PP 

Page 114 of 
114 

VERSION: 1 
Project funded by the European Community under the IST™ Programme  
(1998-2002) 

 

5 Conclusion 

Location Based Advertising is a highly appreciated type of advertisement, which offers 

additional benefits, like one-to-one interaction, value-added marketing (context-specific, 

location-based, interest-induced etc.). In many cases of location based advertisement there is a 

big gain for both, the company which presents the advertisement and the user who has the 

opportunity to consume it. The user accepts very much more the fact that there is an 

advertisement if he is in the actual situation in which he needs a special offer or a special 

information.  

Additionally there can be new ways of advertisements. Advertisements can be activated very 

fast and always in a local situation, so if someone has the need to promote something, the 

advertisement can be perhaps in the light train within one hour or even faster, e.g. for 

promoting a special offer of a restaurant, happy hour or something like that. This offers 

completely new advertisement possibilities, especially for small and medium sized 

warehouses, restaurants, hotels etc. which had till now no possibility for marketing 

campaigns. Location Based Advertisement offers the potential to address context and 

location-dependent their target customers and reach an unprecedented efficiency and 

effectiveness.  

Besides all technological problems that have been occurred during the trials, location based 

advertising can be realised in many different ways with actual available technologies. 

Therefore it is quite realistic to say that location based advertisement will probably be a part 

of our future life.  


