EP 0 644 519 B1

(21)

(22)

Européisches Patentamt

of the grant of the patent:
15.12.1999 Bulletin 1999/50

Application number: 94850143.2

Date of filing: 29.08.1994

(19) 0’ European Patent Office

Office européen des brevets (1) EP 0 644 519 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcle: GO8G 1/127

(54)

Arrangement in a system including mobile units

Anordnung in einer Anlage mit mobilen Einheiten

Agencement dans un systéme comportant des unités mobiles

(84)

(30)

(43)
(73)

(72)

(74)

Designated Contracting States:
DE FR GB IT NL

Priority: 14.09.1993 SE 9302981

Date of publication of application:
22.03.1995 Bulletin 1995/12

Proprietor: TELIA AB
123 86 Farsta (SE)

Inventors:

Wichtel, Erik

S-217 47 Malmé (SE)
Andersson, Torbjérn
S-223 61 Lund (SE)

Representative: Akerman, Marten Lennart et al
Albihns Patentbyra Malmé AB

P.O.Box 4289

203 14 Malmé 4 (SE)

(56) References cited:

EP-A- 0 242 099
US-A- 5173 710

EP-A- 0 501 058

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"
PROCEEDINGS OF THE VEHICLE NAVIGATION
AND INFORMATION SYSTEMS CONFERENCE,
OSLO, SEPT. 2 - 4, 1992, no. CONF. 3, 2
September 1992, OLAUSSEN L;HELLI E, pages
305-310, XP000365977 ARVID BERTHEAU
JOHANNESSEN: "FLEET MANAGEMENT USING
INMARSAT-C AND GPS A NORWEGIAN PILOT
PROJECT"

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)



1 EP 0 644 519 B1 2

Description

TECHNICAL FIELD

[0001] The present invention relates to an arrange-
ment for determining, in a system which includes, on the
one hand, mobile units, for example a road transport in-
formation system (RTI), and, on the other hand, virtual
beacons (radio beacons), the passage of a respective
mobile unit past a respective beacon.

PRIOR ART

[0002] From  American Patent  Specification
5,043,736, it is already known to utilize a cellular locat-
ing system. The system consists of a portable locating
unit which can be used both as mobile telephone and
for global positioning. The unit has a receiver for receiv-
ing signals from a global positioning system (GPS) and
circuits for calculating the position. The position thus ob-
tained is then transmitted via a mobile telephone system
tothe central unit. In the central unit, there is a possibility
for correlating the position obtained with a stored digital
map for placing the user on the actual location on the
map.

[0003] In American Patent Specification US
4,701,760, a method for positioning vehicles and for pro-
viding communication between the vehicles and a cen-
tral unit is described. Coordinates of the vehicles are
determined with the aid of an omega network and cor-
rected when passing control beacons.

[0004] In European Patent Application 242,099, a
method for locating a vehicle, for example when a car
is stolen, is shown. A unit in the vehicle calculates the
position of the vehicle with the aid of a GPS system. This
position is transmitted to a central monitoring station via
a mobile telephone system if a break-in is detected or if
a change of the position is detected.

[0005] The publication "Integrated Land and Coastal
Navigation Using a Differential GPS receiving System,
the Third International Conference On Beacle Naviga-
tion and Information system, N Cheong, 1991, Volume
1, pages 380-386" discloses an integrated navigation
system based on differential GPS. The system is intend-
ed for both sea and land vehicles and utilizes the base
stations in a cellular mobile telephone system for trans-
mitting the DGPS signals to the user on land.

[0006] The above references thus show different pos-
sibilities for determining the position of a vehicle, for ex-
ample a mobile unit, with the aid of external positioning
systems together with a communications system which
can be of the mobile type.

DESCRIPTION OF THE INVENTION

TECHNICAL PROBLEM

[0007] A beacon is a location where short-range data
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transactions for RTI (Road Transport Informatics) can
be carried out. The range of abeacon is 10 - 500 metres
depending on the technology used. Beacon systems are
not continuous and do not operate with handover capa-
bility. The coverage is thus patchy by area without cov-
erage in between.

[0008] The data structure in a beacon system is
adapted to the discontinuous coverage. When passing
a beacon, the vehicle obtains standard set-up data
which describes the traffic level of the nearest surround-
ing area. The vehicle reports the traffic situation on the
distance just travelled, which is then used by the beacon
system for updating the traffic situation in its entirety. In-
dividual transactions for a range of applications can also
be carried out.

[0009] Detecting a beacon when passing it is done by
external influences, for example carrier wave detection
or at protocol level with, for example, End System Hello
(ESH). After detection, data transactions can be carried
out. The position of the vehicle is determined auto-
nomously in the vehicle (with dead reckoning). The qual-
ity of the position becomes progressively worse, which
is why the position must be calibrated. In a real beacon
system, calibration of the position of the vehicle is done
when passing a beacon.

[0010] In an alternative access method (See for in-
stance N. Wall et al : "Integrated Communications Ar-
chitecture for Road Transport Informatics", Proceedings
of the Vehicule Navigation and Information Systems
Conference, Oct. 20-23, 1991) for the same information
infrastructure through a cellular network such as GSM,
a beacon passage must be logically initiated internally
in the vehicle. This is because no real beacon is physi-
cally passed in a virtual system. Moreover, the position
must be determined with a non-autonomous system
since automatic external calibration capabilities are
lacking when real beacons cannot be passed (are not
accessible in the environment). The problem is to pro-
vide the vehicle with a valid position of sufficiently high
quality and to determine when a virtual beacon can be
passed (VBLS). The present invention has the aim of
solving the above problem.

SOLUTION

[0011] The feature which may principally be regarded
as characterizing the invention is that a unit (BLT) is ar-
ranged to extract a first position information produced
by the system for a current virtual beacon, and that el-
ements are arranged for determining if a passage exists
or not in dependence on a comparison with a second
position information relating to the position of the mobile
and extracted from an external position determining sys-
tem.

[0012] In one embodiment, the external position de-
termining system can consist of a system known per se,
for example the global positioning system GPS, the dif-
ferential global positioning system DGPX, the said sys-
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tems in combination with dead reckoning, and so forth.
[0013] In a further embodiment, the unit (BLT) serves
a part area of an area which is covered by the mobile
system, and the mobile system thereby specifies posi-
tions produced or calculated for the virtual beacons in
the part area. The mobile system is arranged with a
master unit which controls a number of part area units.
A respective part area unit (BLT) specifies in table form
the positions of virtual beacons within the part area, and
the relevanttable is updated with a real or virtual beacon
address.

[0014] In a further embodiment, the master unit
(NBLT) is provided with or has stored all access tele-
phone numbers and positions for virtual beacons in the
system.

[0015] The said comparison-effecting elements are
arranged for producing a difference signal with the said
comparison and to indicate, with a predetermined value
of the difference signal, whether a passage of an affect-
ed virtual beacon exists. A certain predetermined posi-
tion difference is allowed and all values of the signal un-
der a predetermined value can indicate a passage. The
signal value difference can be arranged to be adjusta-
ble.

ADVANTAGES

[0016] By means of what has been proposed above,
an appropriate indication of whether a passage of a vir-
tual beacon exists for a current mobile unit or not is ob-
tained. Equipment known per se can be utilized for car-
rying out the ideas behind the invention. Thus, for ex-
ample, similar processor and display units can be used
in the mobile units or vehicles for both real and virtual
beacon access. It can be mentioned here that real bea-
con access is developed and produced today by a
number of enterprises. By means of the invention, the
position obtained can be compared with positions stored
centrally and/or in the vehicle for producing control
nodes where the vehicle can take part in an information
transfer.

[0017] The invention makes it possible to change the
system by simple means due to the fact that virtual bea-
cons can be moved, increased, shut down and so forth.
Such a changeability is intended to occur preferably also
during operation.

[0018] All beacon-based systems which operate in
dual-mode operation with, for example, the mobile sys-
tem GSN can be provided with VBLD when the system
is used in GSN mode. If real beacons exist in the system,
carrier waves or ESH indicate the presence of the bea-
cons in question. In the absence of real beacons, virtual
beacon locations must be defined, which is done by
means of the present invention. The parameter AUP
specifies an uncertainty parameter which can be related
to the greatest position difference (spacing) between
EPD and BLT which can be accepted as an indication
when a virtual beacon is passed. AUP is thus an adjust-
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able parameter which, when the value drops below it,
generates an event, a virtual beacon passage. The
event, a virtual beacon passage, is a novelty in this con-
nection. From the point of view of the vehicle application
this is functionally identical with a real beacon passage.

DESCRIPTION OF THE FIGURES

[0019] A currently proposed embodiment of an ar-
rangement which shows the characteristics significant
of the invention will be described below, at the same time
referring to the attached drawing, in which:

Figure 1 basically shows a mobile system with vir-
tual beacons and mobile units which can move with-
in the part areas in a total area which is covered by
the system, and

Figure 2 shows in a block diagram form a compar-
ison function between the positions of the mobile
units and the virtual beacons.

DETAILED DESCRIPTION OF A PREFERRED

EMBODIMENT

[0020] In Figure 1, a coverage area for a mobile sys-
tem known per se is specified by 1. The mobile system
can consist of the RTI system mentioned in the introduc-
tion. This system is well known per se and will not be
described in great detail here, apart from the connec-
tions between the system and the ideas of the present
invention. Coverage within the area 1 is discontinuous
and the part areas within the area 1 which is covered
are specified by 2, 3, 4 and 5. A unit BLT (Beacon Lo-
cation Table) belongs to each respective part area, for
example part area 2. This BLT can be placed centrally
within the area or in a respective mobile unit. The BLT
unit specifies the positions of virtual beacons of the sys-
tem in the nearest surrounding area or in the part area,
for example part area 2. The BLT unit operates with a
table which is updated on access of a real or virtual bea-
con.

[0021] For the virtual beacon system 1 according to
Figure 1, a central master BLT unit, here called NBLT,
is arranged. All access telephone numbers and posi-
tions of virtual beacons are stored in this NBLT. The vir-
tual beacons of the systems can be moved or added to
through changes in the NBLT, something which would
be costly in areal beacon system. The changes can also
be carried out during operation. The system changes
come into force in the entire system with respective
downloading to local BLTs.

[0022] In accordance with the invention, an external
position determining system EPD is utilized. This can
be of a type known per se in accordance with the above.
The external position determining system EPD deter-
mines the positions of the mobile units. In accordance
with the concept of the invention, it will be possible to
determine the passage of a mobile M past a virtual bea-
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con VB. The position of the said virtual beacon is spec-
ified in the system through the BLT unit, and the system
can thus extract a first position information 11 which can
be assigned to the position of a current virtual beacon.
The EPD system can extract a second position informa-
tion 12 for the mobile unit M which passes the said virtual
beacon. In accordance with Figure 2, a comparison
function exists in the system, which comparison infor-
mation can be entered in the BLT and/or NBLT unit(s).
The comparison function can be effected by a compar-
ison element 6 of a type known per se. The comparison
results in a signal or parameter AUP. Since the position
from the EPD system has a degree of uncertainty, a cer-
tain error must be accepted in the AUP parameter. AUP
stands for Area Uncertainty Parameter. The AUP pa-
rameter specifies the greatest position difference or
spacing between EPD and BLT which is accepted as an
indication that a virtual beacon is being passed.

[0023] The invention is not limited to the embodiment
shown above by way of example, but can be subjected
to modifications within the scope of the patent claims.

Claims

1. Arrangement for determining, in a system compris-
ing mobile units (M), for example a road transport
information system (RTI), and virtual beacons (ra-
dio beacons VB), the passage of a respective mo-
bile unit past a respective beacon, characterized in
that said arrangement includes a unit (BLT) which
is arranged to extract a first position information (11)
produced by the system for a current virtual beacon
(VB), and that said arrangement includes compari-
son-effecting elements (6), which are arranged to
determine whether there is a passage or not in de-
pendence on a comparison with a second position
information (12) relating to the position of the mobile
and extracted from an external position determining
system (EPD).

2. Arrangement accordingto Claim 1, characterized in
that the external position determining system (EPI)
consists of a system known per se, for example the
global positioning system GPS, the differential glo-
bal positioning system DGPS, the said systems in
combination with dead reckoning, and so forth.

3. Arrangement according to Claim 1 or 2, character-
ized in that the unit (BLT) serves a part area (2, 3,
4 or 5) which is covered by the mobile system and
thereby specifies positions, produced by the mobile
system, for the virtual beacons (VB) in a respective
part area, and that the mobile system is- arranged
with a master unit (MBLT) which controls a number
of part area units (BLT).

4. Arrangement according to Claim 1, 2 or 3, charac-
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terized in that a respective part area unit (PLT) in
table form specifies virtual beacons within the part
area (2, 3, 4 or 5) and that the table concerned is
updated with a real and/or virtual beacon address.

5. Arrangement according to claim 3, characterized in

that the master unit (NBLT) is provided with or has
stored access telephone numbers and positions of
virtual beacons, whereby a simple changeability is
produced in that the virtual beacons of the system
can be moved, increased, shut down etc., which
changeability is intended also to occur preferably
during operation of the system, and that said chang-
es can be downloaded in a respective part area unit
(BLT).

6. Arrangement according to any of the preceding

claims, characterized in that a said comparison-ef-
fecting element (6) is intended to effect a difference
signal or parameter (AUP) on comparison, and that
a predetermined value or predetermined magnitude
of the difference signal indicates whether a passage
exists at the virtual beacon concerned.

7. Arrangement accordingto Claim 6, characterized in

that a certain predetermined position difference is
also calculated and that all values of the signal or
parameter below the predetermined value or within
a current value range indicate a passage.

8. Arrangement according to Claim 6 or 7, character-

ized in that the allowed signal value or parameter
difference is arranged to be adjustable.

9. Arrangement according to any of the preceding

claims, characterized in that when a passage of a
current beacon has been established, the mobile
unit/vehicle obtains data from the system, and that
the mobile unit reports the traffic situation on the dis-
tance just travelled to the current beacon for ena-
bling the beacon system to update the traffic situa-
tion, in addition to which an individual transaction
or individual transactions for a range of applications
can be carried out.

10. Arrangement according to any of the preceding
claims, characterized in that processor and display
units known per se can be used for both real and
virtual beacon access.

Patentanspriiche

1. Anordnung zum Bestimmen des Vorbeigangs einer
jeweiligen Mobileinheit an einer jeweiligen Bake in
einem System, das Mobileinheiten (M), z. B. ein
StaBenverkehrsinformationssystem (RTI), und vir-
tuelle Baken (Funkbaken VB) umfaBt, dadurch ge-
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kennzeichnet, daB die Anordnung eine Einheit
(BLT) einschlieBt, die so angeordnet ist, daf sie ei-
ne erste Positionsinformation (11) extrahiert, die von
dem System fir eine aktuelle virtuelle Bake (VB)
produziert wird, und daf3 die Anordnung vergleichs-
durchfihrende Elemente (6) einschlieBt, die so an-
geordnet sind, daf3 sie bestimmen, ob ein Vorbei-
gang vorliegt oder nicht, in Abhangigkeit von einem
Vergleich mit einer zweiten Positionsinformation
(12), die sich auf die Position der Mobileinheit be-
zieht und von einem externen Positionsbestim-
mungssystem (EPD) extrahiert wird.

Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, daf3 das externe Positionsbestimmungs-
system (EPI) aus einem an sich bekannten System
besteht, z. B. dem Global Positioning System GPS,
dem differentiellen Global Positioning System
DGPS, diesen Systemen in Kombination mit Navi-
gationsrechnung, usw.

Anordnung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daf3 die Einheit (BLT) einen Teilbe-
reich (2, 3, 4 oder 5) bedient, der von dem Mobilsy-
stem abgedeckt wird, und dadurch von dem Mobil-
system erzeugte Positionen fir die virtuellen Baken
(VB) in einem jeweiligen Teilbereich spezifiziert,
und daf3 das Mobilsystem mit einer Mastereinheit
(MBLT) ausgerustet ist, die eine Anzahl von Teilbe-
reichseinheiten (BLT) steuert.

Anordnung nach Anspruch 1, 2 oder 3, dadurch ge-
kennzeichnet, daf3 eine jeweilige Teilbereichsein-
heit (PLT) in Tabellenform virtuelle Baken innerhalb
des Teilbereichs (2, 3, 4 oder 5) spezifiziert und dafi3
die betreffende Tabelle mit einer reellen und/oder
virtuellen Bakenadresse aktualisiert wird.

Anordnung nach Anspruch 3, dadurch gekenn-
zeichnet, daf3 die Mastereinheit (NBLT) mit Zu-
gangstelefonnummern und Positionen von virtuel-
len Baken versehen ist oder diese gespeichert ent-
halt, wodurch eine einfache Anderungsméglichkeit
geschaffen wird derart, daf3 die virtuellen Baken des
Systems bewegt, vermehrt, abgeschaltet usw. wer-
den kénnen, wobei diese Anderungsméglichkeit
vorzugsweise auch wahrend des Betriebes des Sy-
stems auftreten soll, und daB die Anderungen in ei-
ner jeweiligen Teilbereichseinheit (BLT) herunter-
geladen werden kdnnen.

Anordnung nach einem der vorangehenden An-
spriche, dadurch gekennzeichnet, daB3 ein ver-
gleichsdurchfiihrendes Element (6) bei Vergleich
ein Differenzsignal oder einen Parameter (AUP) be-
wirken soll und daf ein vorgegebener Wert oder ei-
ne vorgegebene GroéBe des Differenzsignals an-
zeigt, ob ein Vorbeigang bei der betreffenden virtu-
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10.

ellen Bake vorliegt.

Anordnung nach Anspruch 6, dadurch gekenn-
zeichnet, daB3 ferner eine bestimmte vorgegebene
Positionsdifferenz berechnet wird und daf alle Wer-
te des Signals oder Parameters unter dem vorge-
gebenen Wert oder innerhalb eines aktuellen Wert-
bereichs einen Vorbeigang anzeigen.

Anordnung nach Anspruch 6 oder 7, dadurch ge-
kennzeichnet, daB die zulassige Signalwert- oder
Parameterdifferenz einstellbar ist.

Anordnung nach einem der vorangehenden An-
spriche, dadurch gekennzeichnet, daf3 wenn ein
Vorbeigang einer aktuellen Bake bestimmt worden
ist, die Mobileinheit/Fahrzeug Daten von dem Sy-
stem erhalt, und dafi die Mobileinheit die Verkehrs-
situation auf der soeben durchfahrenen Strecke an
die aktuelle Bake berichtet, damit das Bakensystem
die Verkehrssituation aktualisieren kann, zusatzlich
zu der méglichen Durchfihrung einer individuellen
Transaktion oder individueller Transaktionen fur ei-
ne Reihe von Anwendungen.

Anordnung nach einem der vorangehenden An-
spriche, dadurch gekennzeichnet, daB an sich be-
kannte Prozessor- und Displayeinheiten fir den Zu-
griff auf reelle und virtuelle Baken benutzt werden
kénnen.

Revendications

Dispositif pour déterminer, dans un systéme com-
prenant des unités mobiles (M), par exemple un
systéme d'informations de transport routier (RTI),
et des balises virtuelles (radiobalises VB), le pas-
sage d'une unité mobile respective devant une ba-
lise respective, caractérisé en ce que ledit dispositif
comprend une unité (BLT) qui est agencée pour ex-
traire une premiére information de position () pro-
duite par le systdme pour une balise virtuelle en
cours (VB), et en ce que ledit dispositif comprend
des éléments effectuant une comparaison (6) qui
sont agencés pour déterminer s'il y a un passage
ou non en fonction d'une comparaison avec une
deuxiéme information de position (12) relative a la
position du mobile et extraite d'un systéme de dé-
termination de position extérieur (EPD).

Dispositif selon la revendication 1, caractérisé en
ce que le sytéme de détermination de position ex-
térieur (EPD) consiste en un systéme connu en lui-
méme, par exemple le systéme de positionnement
global GPS, le systéme de positionnement global
différentiel DGPS, lesdits systémes en combinai-
son avec une détermination a I'estime, etc.
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Dispositif selon larevendication 1 ou 2, caractérisé
en ce que l'unité (BLT) dessert une zone partielle
(2,3,4 ou 5) qui est couverte par le systéme mobile
et spécifie ainsi des positions, produites par le sys-
t&me mobile, pour les balises virtuelles (VB) dans
une zone partielle respective, et en ce que le sys-
t&me mobile est prévu avec une unité centrale
(NBLT) qui commande une pluralité d'unités de zo-
ne partielle (BLT).

Dispositif selon la revendication 1,2 ou 3, caracté-
risé en ce qu'une unité de zone partielle respective
(BLT) sous forme de table spécifie des balises vir-
tuelles a l'intérieur de la zone partielle (2,3,4 ou 5)
et en ce que latable concernée est mise a jour avec
une adresse de balise réelle et/ou virtuelle.

Dispositif selon la revendication 3, caractérisé en
ce que l'unité centrale (NBLT) regoit ou stocke des
numéros de téléphone d'accés et des positions de
balises virtuelles, de sorte qu'on obtient une possi-
bilité de changement simple en ce que les balises
virtuelles du systéme peuvent étre déplacées, aug-
mentées, arrétées, etc., cette possibilité de chan-
gement étant prévue également pour avoir lieu de
préférence pendant le fonctionnement du systéme,
et en ce que lesdits changements peuvent étre té-
Iéchargés dans une unité de zone partielle respec-
tive (BLT).

Dispositif selon une quelconque des revendications
précédentes, caractérisé en ce qu'un élément qui
effectue une comparaison (6) est prévu pour pro-
duire un signal ou paramétre de différence (AUP)
lors de la comparaison, et en ce qu'une valeur pré-
déterminée ou une grandeur prédéterminée du si-
gnal de différence indique si un passage existe ou
non & la balise virtuelle concernée.

Dispositif selon la revendication 6, caractérisé en
ce qu'une certaine différence de position prédéter-
minée est également calculée et en ce que toutes
les valeurs du signal ou du paramétre inférieures a
la valeur prédéterminée ou a l'intérieur d'une plage
de valeurs en cours indiquent un passage.

Dispositif selon la revendication 6 ou 7, caractérisé
en ce que la différence de valeur de signal ou de
paramétre autorisée est prévue pour étre réglable.

Dispositif selon une quelconque des revendications
précédentes, caractérisé en ce que, lorsqu'un pas-
sage d'une balise en cours a été établi, l'unité/ vé-
hicule mobile obtient des données a partir du sys-
t&me, et en ce que l'unité mobile signale la situation
de trafic sur la distance qui vient d'étre parcourue
jusqu'a la balise en cours, pour permettre au systé-
me de balises de metire a jour la situation de trafic
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10.

et,en plus de cela,une transaction individuelle ou
des transactions individuelles pour une gamme
d'applications peuvent étre effectuées.

Dispositif selon une quelconque des revendications
précédentes, caractérisé en ce qu'on peut utiliser
des unités de traitement et d'affichage connues en
elles-mémes, pouraccés alafois a des balises réel-
les et & des balises virtuelles.
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