
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
64

4 
51

8
B

1
*EP000644518B1*
(11) EP 0 644 518 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
06.02.2002 Bulletin 2002/06

(21) Application number: 94850145.7

(22) Date of filing: 29.08.1994

(51) Int Cl.7: G08G 1/127, G08G 1/0967

(54) Method in a mobile system, for example a system for short-range communication

Verfahren in einer mobilen Anlage, zum Beispiel in einer Kommunikationsanlage geringer Reichweite

Procédé dans un système mobile, par exemple un système de communication à faible portée

(84) Designated Contracting States:
DE FR GB IT NL

(30) Priority: 14.09.1993 SE 9302983

(43) Date of publication of application:
22.03.1995 Bulletin 1995/12

(73) Proprietor: TELIA AB
123 86 Farsta (SE)

(72) Inventors:
• Wichtel, Erik

S-217 47 Malmö (SE)
• Andersson, Torbjörn

S-223 61 Lund (SE)

(74) Representative: Akerman, Marten Lennart
Albihns Malmö AB Box 4289
203 14 Malmö (SE)

(56) References cited:
EP-A- 0 242 099 EP-A- 0 501 058
US-A- 5 173 710

• PROCEEDINGS OF THE VEHICLE NAVIGATION
AND INFORMATION SYSTEMS CONFERENCE,
DEARBORN, OCT. 20 - 23, 1991, vol. PART 2, 1
October 1991, INSTITUTE OF ELECTRICAL AND
ELECTRONICS ENGINEERS, pages 923-928,
XP000357197 WALL N: "INTEGRATED
COMMUNICATIONS ARCHITECTURE FOR
ROAD TRANSPORT INFORMATICS"

• VTC 1994. ’CREATING TOMORROW’S MOBILE
SYSTEMS’. 1994 IEEE 44TH VEHICULAR
TECHNOLOGY CONFERENCE (CAT.
NO.94CH3438-9), PROCEEDINGS OF IEEE
VEHICULAR TECHNOLOGY CONFERENCE
(VTC), vol. 1, 8 - 10 June 1994, STOCKHOLM,
SWEDEN, pages 396-400, XP002001655
WICHTEL E ; AKKE M ; ANDERSSON T : "Virtual
beacons for RTI/IVHS data distribution "



EP 0 644 518 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a method for
a mobile system, for example the RTI system which is
a system for short-range communication between a ve-
hicle and the roadside. The mobile system comprises
mobile units and beacons (radio beacons), by means of
which information on traffic, for example vehicle traffic,
can be executed in dependence on information trans-
ferred from the mobile units to the said beacons, and
vice versa, when the mobile units are passing the latter.

PRIOR ART

[0002] The RTI system, for example, is based on data
communication between a vehicle and the roadside.
The data communication requires a new infrastructure
built around beacons with short range.
[0003] In the publication "Integrated Communication
Architecture for Road Transport Informatics, second in-
ternational conference on beacon navigation and infor-
mation systems, N Wall et al. 1991, volume 2, pages
923 - 928, ISBN: 07800304888", different ways of intro-
ducing an RTI system by integrating existing systems,
for example RDS-TNC, GSM-based SOKRATES, bea-
con systems and so forth are discussed. A virtual RTI
system based on an infrastructure with a multiplicity of
communication systems including GSM, beacons and
satellites is also briefly disclosed. However, the virtual
network is only discussed superficially.
[0004] In European Patent Specification EP 172 320
913 a method for locating a mobile telephone is speci-
fied. The fixed base stations transmit identity signals
and precise timing pulses from their fixed locations. The
signal transfer occurs either as a response to an inter-
rogation signal from the mobile or automatically at pre-
determined time intervals. The mobile unit can utilize in-
ternally stored tables of positions of the fixed base sta-
tions when calculating its own positions. The method is
intended to be used for monitoring and controlling vehi-
cle traffic. The method entails that high costs for setting
up a new fixed infrastructure for traffic monitoring can
be avoided.
[0005] European Patent Specification 242,099 de-
scribes a method for locating a vehicle, for example in
the case of the theft of a car. A unit in the vehicle calcu-
lates the position of the vehicle with the aid of a GPS
system. This position is transmitted to a central moni-
toring station via a mobile telephone system if a break-
in is detected or if a change in position is detected.
[0006] American Patent Specification US 5,043,736
discloses a cellular locating system. The system con-
sists of a portable locating unit which can be used both
as mobile telephone and for global positioning. The unit
has a receiver for receiving signals from a global posi-
tioning system (GPS) and circuits for calculating the po-

sition. The position thus obtained is then transmitted to
the central unit via a mobile telephone system. The cen-
tral unit contains a capability for correlating the position
obtained with a stored digital map in order to place the
user at his current location on the map.
[0007] As prior art, reference can also be made to
American Patent Specification US 4,701,760 which de-
scribes a method for positioning vehicles and for making
possible communication between the vehicles and a
central unit. The coordinates of the vehicles are deter-
mined with the aid of an omega network and corrected
when control beacons are passed.
[0008] In the publication "Integration of GPS and
Dead-reckoning Navigation Systems, second interna-
tional conference on beacon navigation and information
systems, W Kao, 1991, volume 2, pages 635 - 643, IS-
BN: 780304888", a positioning system is described
which utilizes both GPS and dead-reckoning for improv-
ing the accuracy in, for example, a traffic monitoring/
road guidance system.
[0009] It is thus known to position vehicles by different
means and to transfer position data and other data be-
tween the vehicles and a central unit by different means.
In the known cases, the position determination and data
transfer occur via other media than fixed beacons. It is
thus known to utilize an existing positioning system for
determining the position of a vehicle and then to transfer
this position via an existing communication network of,
for example, cellular type to a centrally placed unit. The
position information is correlated with a centrally stored
database containing terrain maps, for example a digital
map.

DESCRIPTION OF THE INVENTION

[0010] The invention can be used, inter alia, in RTI
(Road Transport Informatics) systems which to a large
extent will probably be built on data access through bea-
con systems, that is to say special systems for short-
range access between a vehicle and the roadside. The
range of a beacon is 10 - 500 metres depending on the
technology used. Beacon systems are not continuous
and do not have a hand-over capability which thus en-
tails patchy coverage with areas without coverage inbe-
tween.
[0011] The data structure in a beacon system is
adapted to the discontinuous coverage. On passing a
beacon, the vehicle receives a standard set of data
which describes the traffic environment of the nearest
surrounding area. The vehicle reports the traffic situa-
tion on the route most recently travelled which is then
used by the beacon system for updating the traffic situ-
ation. Individual transactions for a range of applications
can also be carried out.
[0012] Applications and hardware in the car will most
probably be produced specially for beacon systems.
The equipment will only function in areas with a wellde-
veloped beacon system. The development of a beacon
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infrastructure is costly and can only be justified in areas
with a large population base. Apart from parts of Stock-
holm and Göteborg, all of Sweden can be considered to
be sparsely populated in this connection.
[0013] For reasons of infrastructure costs, beacon
systems cannot be developed in all parts of the country
where there is need. The pace of development is limited
by the will to take economic risks. Nor will customers
buy the system or subscribe to it before the extent of
development is good and there is adequate application
access.
[0014] GSM offers an attractive alternative medium
for area coverage when the user population is moder-
ate. The use of GSM has been investigated, inter alia,
in the so-called SOKRATES project which has an infor-
mation structure which is radically different from the
structure of short-range communication systems. In or-
der to introduce SOKRATES, new services must also
be introduced in GSM (broadcast, or respectively a low-
quality mass uplink for statistical data collection etc.).
However, standardization organizations have no plans
to introduce these functions in a foreseeable time.
[0015] Since SOKRATES is wholly based on cellular
technology, the narrow frequency band of the cellular
system limits capacity. The invention intends, inter alia,
to solve the problems specified above.

SOLUTION

[0016] According to the invention, a method for com-
municating within the coverage area of an RTI system
is suggested. Upon passing a stationary element placed
at a position on the roadside, a mobile unit comprised
in a vehicle exchanges road and traffic information with
said stationary element. The method comprises the step
of defining an arbitrary additional position within said
coverage area as having the desired property that, when
any mobile unit passes said additional position, road
and traffic information transfer between said mobile unit
and the fixed part of the RTI system is initiated. This de-
sired property is obtained by storing a plurality of pre-
determined additional positions, and information on
road and traffic for each of said additional positions, in
a central storing unit provided in the RTI-system, and
communicating by using a mobile telephony system be-
tween the central storing unit and a mobile unit when
the mobile unit passes any one of the said predeter-
mined additional positions.
[0017] Hence at least some of the beacons of the mo-
bile system are of a virtual type, by which is meant that
positions which represent the said virtual beacons are
specified in the system, preferably in the centrally
placed elements of the system, and that an alternative
medium, for example a cellular mobile telephone sys-
tem which can be of a known type, cooperates in order
to access data between a respective mobile unit and a
respective virtual beacon.
[0018] Preferably, virtual beacons are placed out in

the mobile system, during its development phase, in
less traffic-and/or use-intensive areas of the total cov-
erage area of the mobile system. With increased traffic
or, respectively, use in the said areas, the virtual bea-
cons are replaced by real beacons, which saves fre-
quency in the area(s) where the replacement occurs.
[0019] Alternatively, a number of operable parallel
mobile systems are included which are allocated to
competitors or are complementary to one another. The
complementary systems can operate with a common
basic database and be directed, with matching services,
to interested parties, for example petrol firms which then
obtain the opportunity, through the system, of market-
ing, for example information sections which emphasise
their own product, for example a hotel, goods or petrol,
and are priced free.
[0020] Preferably, similar or the same data structures
are used both for real and virtual beacons. In the case
with a real beacon, the data are stored locally in the af-
fected beacon, which is placed at the roadside or in the
vicinity of the road. In the case with virtual beacons, the
data are stored centrally since the local node does not
exist in reality. When the virtual beacon is replaced by
a real beacon, the centrally stored data are transferred
to the real beacon, that is to say the data are executed
locally. Even if the main part of all communication takes
place with a virtual beacon, some of the services affect-
ed can utilize the characteristics of the cellular carrier
system whereby it becomes possible for the virtual bea-
con system to utilize advantages which are associated
both with the beacon-oriented system and the cellular
system.
[0021] Virtual beacons included in the system are
placed outside the areas of the system with the most
traffic or greatest traffic load.
[0022] The position function is in control when contact
is established between a respective mobile unit and re-
spective virtual beacon which entails that a significant
proportion of the RTI traffic in heavily loaded geographic
areas is avoided or alternatively that designation of real
beacons can take place. RTI traffic can thus be directed
towards base stations with less loading and a more even
total loading structure be achieved in the cellular sys-
tem, for example the GSM system.

ADVANTAGES

[0023] Through that which has been proposed above,
the investment risk for real beacons can be minimized
before market acceptance and service maturity are at-
tained. Coverage is attained in areas which cannot eco-
nomically justify real beacons. Contributions to for ex-
ample GSM development in sparsely populated areas
can be obtained through this new type of traffic, as well
as an increased traffic data base in sparsely populated
areas as a shortterm situation. All locations with lack of
capacity are provided with real beacons so that compe-
tition between RTI and call customers does not need to
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be experienced. A virtual beacon system can be given
a very high capacity increase for RTI, partly due to the
fact that virtual beacons are placed where the carrying
system has lower capacity utilization and partly through
implementing real beacons where the communication
requirement is high.
[0024] In principle, virtual beacon systems can be tai-
lormade for larger customers. The flexibility is consider-
able as compared with traditional beacon systems. Vir-
tual beacon systems can be operated, for example in
Sweden, but also in networks of operators of other coun-
tries within Europe, assuming that the carrying system
is GSM.
[0025] The invention supplements beacon-based
systems with functional capabilities in areas without
beacons. Functionalities which were lost by there not
being any beacon coverage are replaced, and such
functionalities can be position determination and data
access. The SOKRATES project has the aim of provid-
ing the same functionality with, for example, GSM ac-
cess as does the beacon system. The problem with
SOKRATES is, however, that the data and application
structures are in principle different from beacon sys-
tems. Separate database and application infrastruc-
tures must be built up if the system is to be put into op-
eration. Vehicles which wish to use both beacon-based
applications and SOKRATES must have double sets of
processor and display units in the vehicles. This takes
up space and costs money, apart from the fact that it is
impractical to handle, for example, two parallel road
guidance systems in one and the same vehicle.
SOKRATES requires new GSM functions which are not
going to be introduced within the foreseeable future.

DESCRIPTION OF THE FIGURE

[0026] An arrangement in which the inventive method
may be performed will be described below, at the same
time referring to the attached drawing, in which

the figure shows in basic diagram form a coverage
area of a mobile system where virtual beacons are set
up in first partial areas and real beacons are set up in a
second partial area.
[0027] In the figure, a coverage area of a beacon-ori-
ented system according to the invention is shown by 1.
The coverage area comprises a number of partial areas
A, B and C where so-called virtual beacons VB have
been set up. The said partial areas A, B and C are areas
which have least traffic loading and utilization. Area D
is highly loaded from the point of view of traffic and pro-
vided with real beacons RB. Mobile units are moving
within the areas and a first mobile unit has been speci-
fied by M1 in area D. On passing a real beacon, infor-
mation or data relating to traffic loading in the nearest
surrounding area are transferred from the real beacon
to the mobile unit M1. The mobile unit M1 in turn trans-
fers information about the driving of the mobile unit, traf-
fic conditions etc. to the real beacon RB. The majority

of data received is stored locally in the totality of real
beacons RB. However, there is a connection to a higher-
level unit RB' which is connected to all the real beacons
for certain information exchange in the system.
[0028] The virtual beacons VB naturally lack local an-
chorage in the same way as the real beacons etc. which
is why all data relating to traffic intensity, loading are
stored centrally, preferably in a central higher-level unit
VB' which is common to all the beacons in the different
partial areas. Each partial area can per se have a sep-
arate higher-level VB'. The said virtual beacons VB are
stored in the central unit VB' where the virtual beacons
are represented through positions, the geographic po-
sitions, which they have been allocated in the different
areas A, B and C. When mobile units M2 pass a respec-
tive virtual beacon VB, data information is to be ex-
changed in corresponding manner between the respec-
tive mobile unit and the respective virtual beacon. Ac-
cess and transmission take place at frequencies which
belong to a cellular mobile telephony system which is
located in the area of the beacon-oriented system. The
cellular system has been symbolized by 2 in the figure
and can consist of a mobile telephone system known
per se, preferably the GSM system. In the illustrative ex-
ample, the beacon-oriented system consists of the so-
called RTI system.
[0029] In the virtual beacon-oriented system, the vir-
tual beacons can be exchanged, increased in number,
reduced in number or replaced with the said real bea-
cons RB, in each case depending on a change in the
traffic intensity, traffic loadings, vehicle types and so
forth. In accordance with the figure, one or more control
elements RB' and RB" can be arranged for the said real
beacons.
[0030] The invention is not limited to the examples
above but can be subjected to modifications within the
scope of the subsequent patent claims.

Claims

1. A method for communicating within the coverage
area (1) of an RTI system, between a mobile unit
(M1, M2) comprised in a vehicle, and a stationary
element (RB) placed at a position on the roadside,
the mobile unit exchanging road and traffic informa-
tion with the stationary element when passing said
position, the method comprising the step of defining
an arbitrary additional position (VB) within said cov-
erage area as having the desired property that,
when any mobile unit (M1, M2) passes said addi-
tional position (VB), road and traffic information
transfer between said mobile unit and the fixed part
of the RTI system is initiated, this desired property
being obtained by the steps of:

- storing a plurality of predetermined additional
positions (VB), and information on road and
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traffic for each of said additional positions (VB),
in a central storing unit (VB') in the RTI system;

- communicating by using a mobile telephony
system between the central storing unit and a
mobile unit when the mobile unit passes any
one of the said predetermined additional posi-
tions.

2. The method as recited in claim 1, comprising the
steps of:

- communicating information between mobile
units (M1, M2) and the central storing unit (VB')
via the mobile telephony system at less traffic-
or use-intensive areas of a total coverage area
of the RTI system and, when traffic or use of
the system increases,

- placing out a new stationary element (RB) at
the stored additional position (VB) of the area
with increased traffic or use;

- downloading, from the central storing unit (VB'),
the stored information for said additional posi-
tion (VB) into said new stationary element (RB);

- communicating information between mobiles
and the new stationary element at the position
of said new stationary element.

3. The method as recited in any of the preceding
claims, comprising the step of selecting such addi-
tional positions as covered by the RTI system in ar-
eas where the capacity utilisation of the mobile te-
lephony system is low.

4. The method as recited in any of the previous claims,
comprising the step of using beacons as stationary
elements (RB) in the RTI system.

5. The method as recited in any of the previous claims,
comprising the step of using a GSM mobile teleph-
ony system for transmitting information between
mobile units and the central storing unit in the RTI
system.

Patentansprüche

1. Verfahren zum Kommunizieren innerhalb des Ab-
deckgebietes (1) eines RTI-Systems zwischen ei-
ner in einem Fahrzeug enthaltenen Mobileinheit
(M1, M2) und einem stationären Element (RB), das
an einer Position am Straßenrand angeordnet ist,
wobei die Mobileinheit beim Vorbeifahren an der
Position Straßen- und Verkehrsinformationen mit
dem stationären Element austauscht, wobei das
Verfahren den Schritt aufweist, eine willkürliche Zu-
satzposition (VB) innerhalb des Abdeckgebietes
dahingehend zu definieren, daß diese die ge-
wünschte Eigenschaft hat, daß beim Vorbeifahren

irgendeiner Mobileinheit (M1, M2) an der Zusatzpo-
sition (VB) die Übertragung von Straßen- und Ver-
kehrsinformationen zwischen der Mobileinheit und
dem ortfesten Teil des RTI-Systems eingeleitet
wird, wobei diese gewünschte Eigenschaft erhalten
wird durch die Schritte:

- Speichern einer Anzahl von vorgegebenen Zu-
satzpositionen (VB) sowie Straßen- und Ver-
kehrsinformationen für jede dieser Zusatzposi-
tionen (VB) in einer zentralen Speichereinheit
(VB') in dem RTI-System;

- Kommunizieren mittels eines Mobiltelefonsy-
stems zwischen der zentralen Speichereinheit
und einer Mobileinheit, wenn die Mobileinheit
irgendeine dieser vorgegebenen Zusatzposi-
tionen passiert.

2. Verfahren nach Anspruch 1, mit den Schritten:

- Kommunizieren von Informationen zwischen
Mobileinheiten (M1, M2) und der zentralen
Speichereinheit (VB') über das Mobiltelefonsy-
stem in Bereichen mit geringerer Verkehrs-
oder Benutzungsintensität innerhalb des ge-
samten Abdeckgebietes des RTI-Systems,
und, im Falle einer Zunahme des Verkehrs oder
der Benutzung des Systems

- Aufstellen eines neuen stationären Elementes
(RB) an der gespeicherten Zusatzposition (VB)
des Bereiches mit Verkehrs- oder Benutzungs-
zunahme;

- Herunterladen der gespeicherten Informatio-
nen für die Zusatzposition (VB) von der zentra-
len Speichereinheit (VB') in das neue stationä-
re Element (RB);

- Kommunizieren von Informationen zwischen
Mobileinheiten und dem neuen stationären Ele-
ment an der Position des neuen stationären
Elementes.

3. Verfahren nach einem der vorangehenden Ansprü-
che, mit dem Schritt des Auswählens solcher, von
dem RTI-System abgedeckter Zusatzpositionen in
Bereichen, in denen die Kapazitätsausnutzung des
Mobiltelefonsystems niedrig ist.

4. Verfahren nach einem der vorangehenden Ansprü-
che, mit dem Schritt der Verwendung von Richt-
strahler als stationäre Elemente (RB) in dem RTI-
System.

5. Verfahren nach einem der vorangehenden Ansprü-
che, mit dem Schritt der Verwendung eines GSM-
Mobiltelefonsystems zur Übertragung von Informa-
tionen zwischen Mobileinheiten und der zentralen
Speichereinheit in dem RTI-System.
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Revendications

1. Procédé permettant d'effectuer une communication
à l'intérieur de la zone de couverture (1) d'un sys-
tème RTI, entre une unité mobile (M1, M2) comprise
dans un véhicule et un élément fixe (RB) placé en
une certaine position sur le côté de la route, l'unité
mobile échangeant des informations concernant la
route et la circulation avec l'élément fixe lorsqu'elle
passe devant ladite position, le procédé compre-
nant l'opération consistant à définir une position
supplémentaire (VB) arbitraire à l'intérieur de la zo-
ne de couverture comme ayant la propriété voulue
que, lorsqu'une unité mobile (M1, M2) quelconque
passe devant la position supplémentaire (VB), un
transfert d'informations concernant la route et la cir-
culation entre l'unité mobile et la partie fixe du sys-
tème RTI est déclenché, cette propriété voulue
étant obtenue par les opérations consistant :

- à ranger plusieurs positions supplémentaires
(VB) préfixées et des informations concernant
la route et la circulation pour chacune des po-
sitions supplémentaires (VB), dans une unité
de mémoire centrale (VB') faisant partie du sys-
tème RTI ;

- à effectuer une communication en utilisant un
système de téléphonie mobile entre l'unité de
mémoire centrale et une unité mobile lorsque
l'unité mobile passe devant l'une quelconque
des positions supplémentaires préfixées.

2. Procédé tel que défini à la revendication 1, compre-
nant les opérations consistant :

- à effectuer la communication d'informations en-
tre des unités mobiles (M1, M2) et l'unité de mé-
moire centrale (VB') par l'intermédiaire du sys-
tème de téléphonie mobile à l'endroit de zones
à circulation ou utilisation moins intense d'une
zone de couverture totale du système RTI et,
lorsque la circulation ou l'utilisation du système
s'accroît,

- à placer un nouvel élément fixe (RB) à l'endroit
de la position supplémentaire (VB) mise en mé-
moire de la zone à circulation ou utilisation
accrue ;

- à télécharger, de l'unité de mémoire centrale
(VB') jusque dans le nouvel élément fixe (RB),
les informations mises en mémoire pour ladite
position supplémentaire (VB) ;

- à effectuer la communication d'informations en-
tre des mobiles et le nouvel élément fixe à l'en-
droit de l'emplacement du nouvel élément fixe.

3. Procédé tel que défini dans l'une quelconque des
revendications précédentes, comprenant l'opéra-
tion consistant à sélectionner des positions supplé-

mentaires qui sont couvertes par le système RTI
dans des zones où l'utilisation de capacité du sys-
tème de téléphonie mobile est faible.

4. Procédé tel que défini dans l'une quelconque des
revendications précédentes, comprenant l'opéra-
tion consistant à utiliser des balises en tant qu'élé-
ments fixes (RB) dans le système RTI.

5. Procédé tel que défini dans l'une quelconque des
revendications précédentes, comprenant l'opéra-
tion consistant à utiliser un système de téléphonie
mobile GSM pour transmettre des informations en-
tre des unités mobiles et l'unité de mémoire centrale
faisant partie du système RTI.
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