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(54) Traffic information client device

(57) The invention provides an electronic device con-
figured to operate as a traffic information client. The traffic
information client device comprises an interface adapted
to receive traffic information messages, wherein a traffic
information message can comprise a location code which

identifies a location of a traffic event. The traffic informa-
tion client device further comprises a memory and a re-
lational database stored in said memory, the relational
database comprising at least a first set of relations in-
cluding at least one relation which directly or indirectly
associates location codes with location information.
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Description

Technical Field

[0001] The invention relates to an electronic device
configured to operate as a traffic information client, such
as a TMC or TPEG client device, and further to a method
of operating such a device.

Background

[0002] Navigation and in particular the orientation
when driving a vehicle is facilitated by the use of naviga-
tion devices which generally use the global positioning
system (GPS) to determine a current position. An indi-
cation of the current position together with routing infor-
mation is provided to a user by means of visible or audio
output. Navigation devices usually comprise map data
on the basis of which the route to a destination entered
by the user or the driver can be calculated. Map informa-
tion stored on a conventional navigation device is only
static, so that when a particular road becomes impass-
able or blocked, e.g. due to an accident or road works,
this is not considered in the route determination.
[0003] This drawback was overcome by introducing
the traffic message channel (TMC) by means of which
current traffic and travel information (TTI) can be deliv-
ered to the navigation device and the driver. The infor-
mation on the TMC is generally digitally coded and trans-
mitted by means of a conventional FM radio broadcast.
In addition, the TPEG protocol as a new/additional stand-
ard way of transmitting traffic messages can be used to
transport dynamic information about road status to a cli-
ent device. TMC or TPEG messages comprise event
codes (EC) and a location description, which, in case of
TMC will be (and in case of TPEG can be) a location
code (LC), and may comprise further information, such
as a time limitation (or effect duration), information on
the country to which the messages relate, and the like.
The event and the location code have to be translated at
the client device into information that can be given out to
a user, such as into a particular traffic event and a location
on the road network. For this purpose, the Traffic Infor-
mation software (using the TMC and/or TPEG protocol)
operating the client device comprises an event code table
and a location code table (if TMC locations are the chosen
referencing method in case of TPEG).
[0004] The event code table and the location code ta-
ble are in conventional devices either part of the software
or stored in the database of the TMC/TPEG client. The
tables are stored on the TMC/TPEG client device as bi-
nary large objects (BLObs). Such a configuration has
several disadvantages. Updating of the event code table
and the location code table is difficult and, if the tables
are embedded in the software, has to occur together with
an update of the TMC/TPEG client software, i.e. the soft-
ware operating on the client device needs to be updated
or re-installed. Similarly, updating of the tables is difficult

if these are stored as BLObs in a database. The pre-
installed TMC tables are generally only appropriate to
the market in which the respective TMC/TPEG client de-
vices are sold, and they comprise the TMC event codes
and location codes only up to the time of their manufac-
ture. Besides updating, expanding the event and location
code tables for example with a new user language is
difficult.
[0005] Due to these limitations, the functionality of the
event code and location code tables is restricted. The
information comprised in these tables is further generally
not suitable for reproducing a correct speech output for
a traffic message. Also new types of information can gen-
erally not be added to the existing and standardized event
code and location code tables.
[0006] Storing the tables in form of binary large objects
further requires a relatively large amount of space. When
accessing information in the tables, the whole object
needs to be loaded into the main memory of the client
device, which requires a large amount of main memory
and reduces the performance of the device. Similarly,
when retrieving data from the tables, access is slow.
Present TMC/TPEG client devices accordingly operate
rather inefficiently, and are very inflexible regarding the
updating or the addition of new information.

Summary

[0007] Accordingly, there is a need to obviate at least
some of the drawbacks mentioned above, and to improve
the versatility and flexibility of traffic message decoding
at a traffic information client device.
[0008] This need is met by the features of the inde-
pendent claims. In the dependent claims preferred em-
bodiments of the invention are described.
[0009] According to a first aspect of the invention, an
electronic device configured to operate as a traffic infor-
mation client is provided. The client device comprises an
interface adapted to receive traffic information messag-
es, wherein a traffic information message can comprise
a location code which identifies a location of a traffic
event, a memory and a relational database stored in said
memory. The relational database comprises at least a
first set of relations including at least one relation which
directly or indirectly associates location codes with loca-
tion information. The electronic device further comprises
a processing unit adapted to query the relational data-
base with a location code received with a traffic informa-
tion message in order to retrieve the associated location
information from the relational database.
[0010] In an embodiment of the invention, the traffic
information message can further comprise an event code
which identifies a traffic event, and the relational data-
base can further comprise a second set of relations in-
cluding at least one relation which directly or indirectly
associates event codes with event information. The
processing unit can then be adapted to query the rela-
tional database with an event code received with a traffic
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information message in order to retrieve the associated
event information from the relational database.
[0011] By storing the event codes and/or the location
codes in a relational database, the corresponding infor-
mation can be easily updated and the database can be
easily extended. Further, the event information and the
location information can be distributed over several re-
lations of the relational database, e.g. according to the
type of information. Naturally, said at least one relation
may also directly and indirectly associate event/location
codes with event/location information. A compact data-
base can thus be achieved. Only the relations comprising
the requested information need to be accessed when
querying the database. It is thus possible to conserve
storage space and reduce the amount of required work-
ing memory, and the retrieval of information from the da-
tabase is further accelerated. A search query of the
processing unit may comprise an event code, a location
code or both, and it can certainly comprise further infor-
mation, such as a country code (cc), an extended country
code (ecc), a location table number (ltn) or the like.
[0012] In an embodiment, the location codes are TMC
location codes and the electronic device is configured to
operate as a TMC or a TPEG client. Accordingly, the
traffic information messages can be TMC or TPEG mes-
sages.
[0013] Preferrably, when implemented as a TMC client
device, the relational database comprises both the first
and second sets of relations, while when implemented
as a TPEG client device, the relational database may
comprise only the first set of relations, e.g. for enabling
TMC location referencing. Naturally, also a TPEG client
device can be provided with a relational database com-
prising both sets of relations.
[0014] According to a further embodiment of the inven-
tion, the first set of relations comprises a first relation
having a plurality or records with location codes for dif-
ferent countries, wherein the records for different coun-
tries may comprises the same location codes, and where-
in the first relation comprises an attribute associating
each record of said first relation with a unique location
identifier. As an example, to access a particular record
of this first relation (in the following also called location
list relation), a search query may comprise the location
code and one or a combination of cc, ltn, and, if provided,
ecc. The unique location identifier (locId) associated with
the accessed record can now be retrieved and be used
for accessing records in other relations instead of the
three or four afore-mentioned attributes. Access to fur-
ther location information is thus facilitated and acceler-
ated. Each record of the first relation may for example
associate a location code, a country code, an extended
country code (where available) and a location table
number with the unique location identifier.
[0015] The indirect association between the location
code and the location information mentioned above may
be provided in the following way. The first set of relations
can comprise a first relation associating the location code

with an identifier, preferably a unique location identifier
and/or a location name identifier, and may further com-
prise one or more second relations each for a particular
type of location information with each of the second re-
lations associating the identifier with the corresponding
location information. The identifier may also be termed
"foreign key" and can be a reference to a record in another
relation. It is thus possible to split up the location infor-
mation into plural relations, while all the information is
still accessible directly or indirectly by means of the lo-
cation code. The first relation may certainly also directly
associate the location code with further location informa-
tion. In the second relation, the identifier may be used as
a primary key or as part of a primary key. After retrieving
the identifier from the first relation, it can then be used in
a search query for retrieving location information from
the second relation.
[0016] In an embodiment of the invention, the one or
more second relations comprise at least one of the fol-
lowing relations: an area location relation with area loca-
tion information, a segment location relation with seg-
ment location information, a point location relation with
point location information, a location name relation with
location name information, a location type relation with
location type information and a location coordinate rela-
tion with coordinate information. Compared to a config-
uration in which all these types of information are provid-
ed in a single relation, this configuration has the advan-
tage that empty data fields in the relation are avoided,
e.g. for a location code corresponding to a point location
for which segment location and area location data fields
would be empty. By distributing the information over plu-
ral relations, the performance of accessing the data can
further be improved and the required storage space of
the database is minimized.
[0017] As an example, the first relation may associate
the location code with a location category identifier indi-
cating whether the corresponding location is an area lo-
cation, a linear location or a point location. The process-
ing unit may then be adapted to identify the location cat-
egory of a received location code by querying the rela-
tional database and to retrieve, in dependence on the
identified location category, further location information
either from the area location relation, the segment loca-
tion relation or the point location relation using the iden-
tifier, preferably the unique location identifier, as a search
query. By means of the first relation associating the lo-
cation code with the unique location identifier and the
location category identifier, the processing unit can im-
mediately determine which second relation and which
record thereof to access.
[0018] The first relation, the segment location relation
and/or the location type relation may comprise an at-
tribute associating each record with a location name iden-
tifier, the location name relation comprising records as-
sociating the location name identifiers with location
names. The location name identifier is for example the
primary key or part of a primary key of the location name
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relation. Accordingly, it is possible to store all location
names, e.g. in the form of human understandable text
strings, within a single relation. All other relations only
need to comprise an attribute for the location name iden-
tifier in order to retrieve a location name. This facilitates
the updating or extending of the text representations
available for the different locations, as only one compact
relation needs to be updated.
[0019] The first set of relations may comprise an area
location relation directly or indirectly associating a loca-
tion code with at least one or more combinations of the
following attributes: an attribute indicating whether the
area corresponding to the location code is a service
broadcast area, and an attribute comprising an abbrevi-
ation of a state in which the area corresponding to the
location code is located. Such an abbreviation may for
example be "CA" for California.
[0020] The first set of relations may further comprise
a segment location relation directly or indirectly associ-
ating a location code with at least one or a combination
of the following attributes: a location name identifier, a
road name, a road number prefix comprising a prefix
string part of a road number of a segment corresponding
to the location code, a road number attribute comprising
an integer number part of the road number of the segment
corresponding to the location code, a road number suffix
comprising a suffix string part of the road number of the
segment corresponding to the location code.
[0021] The road number (e.g. A9, B2R or the like) can
thus be split into the three parts prefix, number and suffix,
which allows a numerical sorting of traffic messages ac-
cording to the road number attribute, or a graphical rep-
resentation of the integer road number on a graphic rep-
resentation of a road sign corresponding to said prefix.
[0022] The first set of relations may further comprise
a point code relation directly or indirectly associating a
location code with at least one or a combination of the
following attributes: a junction number comprising a
number part of a junction name of a point location corre-
sponding to the location code, a junction number suffix
comprising a string part of the junction name of the point
location corresponding to the location code, a road dis-
tance to the next point location in a first direction (positive
direction), a road distance to the next point location in a
second direction (negative direction), information indicat-
ing if the location is urban, a diversion number for pre-
defined diversions along motorways for a first direction,
and a diversion number for predefined diversions along
motorways for a second direction. Again, by splitting the
junction name into a number and a suffix, a sorting ac-
cording to junction numbers becomes possible. Further-
more, with the distance information to an adjacent point
location, the distance between two point locations can
be realistically modelled, as the real distance along a
road section connection the two point locations can be
entered in the attribute. This can improve the calculation
of route costs in a navigation device initiated by a traffic
message.

[0023] The first set of relations may further comprise
a location coordinate relation directly or indirectly asso-
ciating a location code with a coordinate, a coordinate
category, and a sequence number. The coordinates may
for example be x and y coordinates or longitude and lat-
itude coordinates in the WGS 84 format. The relation may
further comprise attributes associating each record of the
relation with a unique location identifier and an index
number which are used as a primary key. Depending on
the type of location (area, linear or point), a location may
be described with plural points, which can be addressed
by means of the sequence number. Depending on the
type of location (and for point locations depending on the
concrete coordinate to be described) there are several
coordinate categories: an "AREA" type may be used for
coordinates describing the outline of an area with several
points of a polygon, a "LINE" type can be used for an end
point of a linear location (such as a road or a segment of
a road) and the five types "CENTRE_POINT",
"POSITIVE_START", "NEGATIVE_START",
"POSITIVE_END", "NEGATIVE_END" can be used to
describe the centre of a point location (for e.g. a large
highway intersection, this can be the geographical centre
of the intersection). The start coordinate can be used to
describe the beginning of a highway intersection on one
or the other side of the road (therefore, a coordinate type
each for positive and negative direction of a TMC linkage
can be provided) and the end coordinate can be used to
describe the end of a highway intersection (again, both
road directions with separate coordinate types).
[0024] The first set of relations may further comprise
a road prefix relation associating a road number prefix
with a priority. It thus becomes possible to identify the
priority of a particular type of road, which can be used
for sorting TMC/TPEG messages in a message list ac-
cording to road priority.
[0025] The first set of relations may further comprise
a cross-reference relation directly or indirectly associat-
ing a location code with at least a first unique location
identifier and a second unique location identifier, in par-
ticular for point locations. In the cross-reference relation,
pairs of point locations can be stored which are located
on the same physical road. Accordingly, TMC/TPEG
messages which refer to the same stretch of road even
though they use location codes for different point loca-
tions can be identified, and one of the messages can be
suppressed to avoid the displaying of redundant infor-
mation.
[0026] In a further embodiment the second set of re-
lations comprises an event name relation directly or in-
directly associating event codes with event texts, said
event name relation comprising records for the event text
in two or more different languages, said relation further
comprising an attribute which identifies the language in
which the event text is provided in each record. Prefer-
ably, the event name relation directly associates the
event name with the event text. The event name relation
can comprise further attributes, such as a quantifier type
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attribute for indicating with which type of quantifier the
relating traffic event text can be combined with. Quanti-
fiers transmitted in a TMC message which describe
countable elements (in contrast to physical values like
e.g. temperatures) can be singular (the value of the trans-
mitted quantifier is 1) or plural (the value is bigger than
1). In addition, there might be TMC messages sent which
contain no quantifier value. For each of the three cases
(singular/plural/no quantifier) the event text might require
different wording to allow the text generation module of
the client device to produce a well formed text represen-
tation of the TMC message with inserted quantifier val-
ues. The event code, the quantifier type and the language
code may then be used as a primary key for accessing
a record of the event name relation.
[0027] Similarly, the first set of relations may comprise
a location name relation directly or indirectly associating
location codes with location names, said location name
relation comprising records for the location names in two
or more different languages, said relation further com-
prising an attribute with a language code which identifies
the language in which the location name is provided in
each record. For the location code, the association is
preferably an indirect one. The location name relation
may for example use the above-mentioned unique loca-
tion identifier and the language code as a primary key.
The location names can be stored in the location name
relation in form of text strings.
[0028] Accordingly, the relational database can be
simply extended with further languages by simply adding
corresponding records with language codes to the event
name and/or location name relations. Furthermore, all
the remaining relations can be language-independent.
The updating with a new language can thus be restricted
to only these two relations, which is time- and memory-
efficient.
[0029] For retrieving the text in a particular language,
the processing unit may be adapted to determine a cur-
rent language setting of the electronic device or a user-
preferred language, and can use the corresponding lan-
guage code in a search query for retrieving an event text
or a location name from the event name relation or the
location name relation, respectively, in the current or user
preferred language.
[0030] In a further embodiment, the event name rela-
tion or the location name relation can associate the event
text or location name with a phoneme identifier for re-
trieving a phoneme representation of the corresponding
event text or location name, respectively. These relations
may additionally or alternatively associate the event text
or location name with a voice identifier for retrieving an
acoustic representation of the corresponding event text
or location name, respectively. The phoneme identifier
and the voice identifier can thus function as foreign keys
for retrieving the corresponding phoneme representation
or acoustic representation from further relations provided
in the relational database. By providing a phoneme rep-
resentation or even an acoustic representation, such as

a sound file, for a text string, the speech output of a cor-
responding text can be significantly enhanced.
[0031] The first set of relations may furthermore com-
prise an event relation associating the event code with
at least one or a combination of the following attributes:
an icon set identifier identifying an icon set associated
with an event code, an event nature identifying the nature
of the event, a duration type comprising information for
the determination of a duration of the corresponding traf-
fic information message, a default directionality indicat-
ing whether the event relates to one or both directions of
traffic, an event urgency indicating a urgency of the event,
a jam category indicating a severity of the traffic event,
an update class which is used by an update mechanism
in the client device, and an indication about the quantifier
type which is allowed to be used with the event. The icon
set identifier can be a foreign key to another relation con-
taining information about icons which can be displayed
as an indication for the traffic event on a display of the
TMC client device. The jam category attribute can com-
prise the textual statements of the event text, where ap-
plicable, in a machine-readable form, so that it can be
used for the determination of travelling costs in a routing
application.
[0032] The relational database may further comprise
a station list relation associating a country identifier com-
prised in received TMC messages with at least one or a
combination of the following attributes: a sender identifier
indicating a sender broadcasting TMC messages, a pro-
gram identifier identifying a radio program, a tile identifier
describing a geographical area in which the sender is
receivable. The country identifier can again be one or a
combination of cc, ecc and ltn. The area in which a radio
station sending TMC messages is receivable can be
identified by tiles of different levels. Accordingly, by
means of the station list relation, it can be identified which
areas are served by which radio stations broadcasting
TMC messages.
[0033] According to a further aspect of the present in-
vention, a method of operating an electronic device con-
figured to operate as a traffic information client is provid-
ed. The electronic device comprises an interface for re-
ceiving traffic information messages and a relational da-
tabase comprising at least a first set of relations directly
or indirectly associating location codes with location in-
formation. The method comprises the steps of receiving
on the interface a traffic information message comprising
a location code which identifies a location of a traffic
event, querying the relational database using the location
code as a search query and retrieving location informa-
tion associated with the location code from the relational
database.
[0034] With the inventive method, advantages similar
to those outlined above with respect to the traffic infor-
mation client device can be achieved.
[0035] In an embodiment of the invention, the relational
database further comprises a second set of relations in-
cluding at least one relation which directly or indirectly
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associates event codes with event information, and the
received traffic information message further comprises
an event code which identifies a traffic event. The method
can further comprise the step of querying the relational
database using the event code as a search query and
retrieving event information associated with the event
code from the relational database.
[0036] The method can comprise the use of two sep-
arate search queries, one for the event code and one for
the location code. Naturally, each search query may com-
prise further information, such as cc, ecc or ltn, in order
to uniquely identify a record in the relational database.
[0037] In an embodiment of the inventive method, the
electronic device, and in particular the relational data-
base is configured as described above with respect to
the different embodiments of the traffic information client
device.
[0038] According to a further aspect of the invention,
an electronically readable data carrier comprising a re-
lational database stored thereon is provided. The rela-
tional database comprises a first set of relations including
at least one relation which directly or indirectly associates
TMC location codes with location information.
[0039] In an embodiment, the relational database fur-
ther comprises a second set of relations including at least
one relation which directly or indirectly associates event
codes with event information, in particular TMC event
codes. In a further embodiment, the relational database
stored on the data carrier is configured as described
above with respect to any of the embodiments of the traf-
fic information client device.
[0040] It is to be understood that the features of the
aspects and embodiments of the invention mentioned
above and those yet to be explained below can be used
not only in the respective combinations indicated, but al-
so in other combinations or in isolation, without leaving
the scope of the present invention.

Brief Description of the Drawings

[0041] The foregoing and other features and advan-
tages of the invention will become further apparent from
the following detailed description of illustrative embodi-
ments when read in conjunction with the accompanying
drawings.

Fig. 1 is a schematic drawing illustrating a TMC client
device according to an embodiment of the present
invention.

Fig. 2 schematically illustrates plural relations of a
relational database according to an embodiment of
the present invention.

Fig. 3 schematically illustrates further relations of the
relational database according to the embodiment of
Fig. 2.

Fig. 4 is a flow diagram illustrating a method accord-
ing to an embodiment of the present invention.

Fig. 5 is a flow diagram illustrating a method accord-
ing to an embodiment of the present invention.

Fig. 6 is a flow diagram illustrating the updating of a
relational database according to an embodiment of
the invention.

[0042] In the following, embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. It is to be understood that the
following description of embodiments is given only for
the purpose of illustration and is not to be taken in a lim-
iting sense. The drawings are to be regarded as being
schematic representations only and elements in the
drawings are not necessarily to scale with each other.
The physical or functional blocks or units shown in the
drawings are not necessarily implemented as physically
separate units, but the blocks or units shown or described
may be implemented as separate units, circuits, chips or
circuit elements, or may as well be implemented in a com-
mon circuit, chip, circuit element or unit.
[0043] While in the following, reference will be made
to a TMC client device receiving TMC messages, it
should be noted that this explanation is clearly non-re-
strictive for the present invention and that any type of
traffic information client device is covered by the present
invention, such as a TPEG client device receiving TPEG
messages. In particular the explanations given below
with respect to the processing of a location code received
with a TMC message are equivalently applicable to the
processing of a location code received with a TPEG mes-
sage in a TPEG client device using TMC location refer-
encing.
[0044] Fig. 1 shows a schematic block diagram of a
traffic information client device 10 according to an em-
bodiment of the present invention. The traffic information
client device 10 can be adapted to operate as a TMC or
a TPEG client, it is in particular adapted to receive and
interpret TMC messages and/or TPEG messages. The
information comprised in received TMC or TPEG mes-
sages is processed by the traffic information client device
10 and is presented to a user of the device. While in the
following, an implementation of device 10 as a TMC client
device is described, it should be clear that the description
is equally applicable to a TPEG client device and TPEG
messages.
[0045] TMC client device 10 comprises a receiving unit
11 adapted to provide an interface for receiving TMC
messages. TMC messages are generally transmitted by
using an FM-broadcasts, the messages being digitally
coded using the FM-radio data system (RDS). Accord-
ingly, receiving unit 11 can comprise an RDS enabled
FM receiver. Besides conventional FM radio broadcast,
TMC messages may also be transmitted on digital audio
broadcasting (DAB) or on satellite radio. Receiving unit
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11 may accordingly also be adapted to receive TMC mes-
sages on these channels. In other embodiments, receiv-
ing unit 11 is adapted to receive TMC messages from
any source providing such messages. When implement-
ed as a TPEG device, receiving unit 11 can be adapted
to receive TPEG messages that are transmitted using a
digital broadcast (e.g. DAB) or a point-to-point connec-
tion, such as a cellular/internet connection. However, in
general, any digital bearer can be used since TPEG is
designed to be bearer-independent, and accordingly,
any type of TPEG message can be received by receiving
unit 11.
[0046] TMC client device 10 further comprises a
processing unit 13 which is adapted to process received
TMC messages. Processing unit 13 controls the opera-
tion of the TMC client device 10 according to control pro-
grams stored in memory 12. Processing unit 13 may be
implemented as a single or multiple microprocessors in
the form of a general purpose or special purpose micro-
processor or one or more digital signal processors or
application-specific integrated circuits. The memory 12
may comprise all forms of memory, such as random ac-
cess memory (RAM), flash memory or a hard drive. Some
of these types of memory may be removable from the
device 10, such as a flash memory card or the like.
[0047] Processing unit 13 comprises the functional
units 25 and 26, which may for example be implemented
as software code portions running on the processing unit
13. The retrieval unit 25 is adapted to analyze an incom-
ing TMC message for information comprised therein,
such as a TMC event code (in case of TPEG messages:
TPEG codes, not part of this patent), a TMC location
code, a country code (cc), an extended country code
(ecc) (if supplied), a location table number (1tn), an event
quantifier, a location offset, a direction, and the like. When
implemented as a TPEG client device, the retrieval unit
25 can extract a TMC location code, as well as cc, ecc
(if supplied) and ltn from a TMC location container com-
prised in a received TPEG message, and can further ex-
tract TPEG event codes and the like from the TPEG mes-
sage.
[0048] Retrieval unit 25 composes search queries from
the information extracted from received TMC messages
and uses these to query the relational database 20 stored
in memory 12 in order to retrieve corresponding event or
location information. From the information retrieved from
database 20, the processing unit 30 assembles a graph-
ical or a text message which can be given out to a user
of the TMC client device 10 by means of display 15. In
other embodiments, a voice messages is compiled which
is given out to the user of TMC client device 10 by means
of a loudspeaker (not shown).
[0049] A received TMC message can comprise any
information as defined in the TMC standard (e.g. the
ALERT C standard, or ISO 14819). When decoding a
received TMC message, processing unit 13 needs to
identify the type and the position of the corresponding
traffic event. The type of the traffic event is identified by

means of the event code. It may for example indicate
"stationary traffic", "queuing traffic", "slow traffic", or the
like. The location code comprised in the TMC message
identifies the location of the traffic event and can be de-
coded by using a corresponding location table. As the
location tables for different countries can comprise the
same location codes, the additional values cc, ecc and
ltn are used to uniquely identify the country and the lo-
cation table to be used. The start and end positions of a
traffic jam can then be identified from the location code
identifying starting position of the traffic jam, and a direc-
tion and offset identifying the extension of the traffic jam.
Processing unit 13 is adapted to retrieve the correspond-
ing information from the relational database 20 and to
give out a corresponding message, such as "queuing
traffic for 4 km between Munich and Munich airport".
[0050] A received TPEG message can comprise any
information as defined in the TPEG standard (ISO 18234
series or ISO 21219 series). The location content of a
TPEG message, if it uses TMC location referencing, is
processed in an analogous way to the location part of
TMC messages.
[0051] While in conventional systems the event tables
and location tables are included in the TMC or TPEG
client software and stored in form of a binary large object,
the present invention provides a relational database 20
comprising the event and location information. A possible
implementation of relational database 20 is described in
the following with respect to Figs. 2 and 3.
[0052] The relational database 20 comprises at least
a first set of relations 102 (Fig. 3) and a second set of
relations 101 (Fig. 2) comprising location information and
event information, respectively. While both sets of rela-
tions are generally provided in a TMC client device, a
TPEG client device may only comprise the first set of
relations for TMC location referencing. Yet a TPEG client
device may also comprise a database having a second
set of relations associating TPEG event codes with event
information, the description given below being applicable
with the necessary changes.
[0053] In Figs. 2 and 3 the relations are illustrated by
rectangles and are denoted by reference signs. Each re-
lation comprises in the first row the name of the relation.
In the next set of rows, the attributes of the relation which
can be used as a primary key (PK) are identified. The
third set of rows comprises the further attributes of the
relation. The further attributes of each relation which are
mandatory in the present embodiment are presented in
a bold font, whereas optional attributes are reproduced
in a regular font. It should be clear that in other embod-
iments other attributes may be mandatory or optional. A
relation can comprise an attribute with a foreign key which
can be used to identify a record in another relation. This
is illustrated by the lines between the relations, indicating
the foreign key for accessing records in the relation to-
wards which the line connects. This will be described in
detail later.
[0054] The second set of relations 101 comprises two
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relations 110 and 111 directly associating an event code
with event information. In other embodiments, only one
such relation may be provided, or relations indirectly as-
sociating the event code with event information may be
provided.
[0055] The event relation 110 directly associates an
event code, which is used as a primary key (PK) with
several attributes comprising event information which are
detailed in the following. Each relation can be imagined
as a table with the attributes forming the columns of the
table and the records, also called tuple or relationship,
of the relation forming the rows. Each record or table row
can be uniquely identified by the primary key. According-
ly, given the primary key, the values of the remaining
attributes of the relation or table can be retrieved from
the record identified by the primary key.
[0056] The TMC event relation 110 comprises texts
and additional information for each event code, which
can be used for e.g. message management. The primary
key eventCode is the event code as received in the TMC
message. The attribute iconSetId comprises an icon set
identifier which is a link into a separate table (not shown)
containing information about the icon which can be dis-
played on the display of the navigation device. For each
traffic event one type of icon can be provided in the sep-
arate table (e.g. several cars displayed within a triangle
with red frame for the traffic event "traffic jam"). As there
can be several occurrences of a "traffic jam" icon on a
display of a TMC client device, which may vary in size,
colour (e.g. for daytime or night-time icons) and so on, a
whole set of icons is assigned to each traffic event. Using
further information, such as the current time or the display
size, the appropriate icon can be retrieved.
[0057] Relation 110 further comprises the attribute jam
Category, which describes in a machine-readable form
the textual statements of event text corresponding to the
event code, such as "heavy traffic" or "slow traffic". These
may be provided to or retrieved by a routing unit (not
shown) of TMC client device 10. When such a unit de-
termines a route from a starting point to a destination, it
can consider the jam category in order to determine rout-
ing costs for the respective road segment. While the
event text associated with an even code gives traffic jam
related information only as a text string, the jam category
attribute can provide this information directly in a numeric
format, avoiding a time-consuming language-dependent
analysis of the event text.
[0058] Relation 110 comprises a number of further at-
tributes associating the event code with event informa-
tion. These comprise an event nature attribute describing
the nature of the traffic event, an allowed quantifier type
attribute determining a type of quantifier that can be used
with the event code, such as the average velocity of slow-
ly moving traffic. The durationType attribute determines
the duration of a message and can be used for message
management, e.g. the persistence of a particular traffic
event, by the TMC client device. As an example, "D" can
indicate dynamic events of a short duration, and "L" can

indicate longer lasting events. If the code is put in brack-
ets, the duration information is not presented to the user
of the client device in the present embodiment.
[0059] Further attributes comprise the defaultDirec-
tionality indicating whether the traffic event is relevant for
one or both directions, the urgency of the event or the
updateClass, which is used by an update mechanism for
message management by the TMC client device.
[0060] The event name relation 111 directly associates
an event code with an event text. For the same event
code, the corresponding event text is provided in different
languages in relation 111. Accordingly, the attribute lan-
guageCode needs to be used as a primary key together
with the attribute eventCode. Further, the event text can
be provided without quantifier, for a singular quantifier or
for a quantifier larger than one. Accordingly, a "quantifier"
attribute is used in the primary key for indicating for which
type of quantifier the traffic event text should be retrieved.
For the plural form, the event text can for example com-
prise a placeholder. The stored event text for a singular/
plural form can for example be: "accident involving (a/Q)
heavy lorr(y/ies)". For a quantity of three, the event text
may then read "accident involving 3 heavy lorries". For
the singular form, the event text may read "accident in-
volving a heavy lorry".
[0061] Hard coded values in the event text can be
marked in a specific way, e.g. by putting the numbers
between "$" characters.
[0062] If the event text contain a quantifier placeholder,
it be also be marked by specific characters which can be
replaced by the actual value and unit of the quantifier.
As an example the event code "108" may be associated
with the event text "queuing traffic (with average speeds
of $Q$)", with $Q$ being replaced by the quantifier if
submitted. If not, the text within the brackets is removed
when displaying the corresponding text message.
[0063] The further attribute phonemeId comprises a
phoneme identifier which refers to a record of a table
containing the phonetic representation of the associated
event text string. This can be used to enhance the quality
of speech output. Similarly, the attribute voiceId compris-
es a voice identifier referencing an entry in a table com-
prising pre-recorded voice output. The pre-recorded
voice output may for example be an mp3 file which can
be played back by an mp3 decoder for providing the cor-
responding traffic message to the user. It should be clear
that these attributes are optional and may be void for
some records.
[0064] Relation 112 comprises a TMC supplementary
information list. It associates supplementary information
codes as received with TMC messages with a text at-
tribute comprising text strings with corresponding infor-
mation. The text may again be provided for different lan-
guages, so that the language code is used together with
the supplementary information code as a primary key.
As mentioned above with respect to relation 111, relation
112 may further comprise attributes for a phoneme iden-
tifier (phonemeId) and a voice identifier (voiceId).
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[0065] The relation 113 holds the version number of
the TMC events. In the present embodiment, all event
codes are of the same version. It is generally not required
to hold several versions of TMC event codes.
[0066] Fig. 3 shows the first set of relations 102 com-
prising relations which directly or indirectly associate lo-
cation codes with location information. The set 102 com-
prises a relation 120 which directly and indirectly asso-
ciates the location code with location information. Each
record of the location list relation 120 can be uniquely
identified by the attributes cc (country code), ecc (extend-
ed country code), ltn (location table number), and loc-
Code (location code). Accordingly, these attributes may
be used as search query for retrieving a particular record
from relation 120. To facilitate the identification of records
and to further accelerate the access to records in asso-
ciated relations, the locId attribute is provided which com-
prises a unique location identifier for each record. This
unique identifier corresponds to a surrogate key, which
in relation 120 is used as a primary key.
[0067] Relation 120 can thus comprise location codes
for different countries, even if these countries use the
same location codes. Since each country may allocate
more than one location table (ranges of corresponding
ltn-values are defined in the TMC norm), the attribute ltn
can be used together with locCode, cc and ecc to unique-
ly identify a location on a world wide basis. For each
location, information is provided in each record on the
location category (locCategory), the location type (loc-
Type), and the location subtype (locSubtype). The loc-
Category attribute indicates whether the location is an
area, a linear (also called segment) or a point location.
The locationType can for example be a junction or the
like. The subtype further specifies the location type, e.g.
a junction in form of a motorway exit. The value of these
attributes can be retrieved when querying relation 120
either with the primary key locId or with the four attributes
cc, ecc, ltn, and locCode. An example result returned by
database 20 could be "P1.4", with "P" indicating a point
location, "1" indicating the type "junction" and "4" indicat-
ing a motorway exit.
[0068] The further attributes posOffsetLocId and ne-
gOffsetLocId comprise the unique location identifier for
the next location in positive or negative direction, respec-
tively, according to the location list relation 120. These
attributes can also be null or void. Preceding or subse-
quent locations can thus easily be identified.
[0069] The attributes parentAreaId and parentSeg-
mentId comprise the unique location identifier for the area
location and segment location, respectively, for locations
higher up in the hierarchy. This can be advantageous in
order to identify the road segment on which a point loca-
tion, such as a motorway exit, is located. This is partic-
ularly advantageous for situations where a name of a
location is not sufficient to describe the location unam-
biguously, so that areas or segments higher up in the
hierarchy are needed. An example would be "Bahnhof-
straße", "in Neumarkt", and "in der Oberpfalz", with only

the three names of different hierarchy describing the lo-
cation unambiguously.
[0070] The firstNameId attribute comprises a location
name identifier referencing a record in the TMC name
relation 121, and thus corresponds to a foreign key. This
is indicated by the arrow between relations 120 and 121.
These relations accordingly provide an indirect associa-
tion between the location code and the location name.
Relation 121 holds all location names in form of text
strings. Again, the names are provided in different lan-
guages, so that for the same location name identifier (at-
tribute "id") plural records exist. Accordingly, the at-
tributes "id" and "languageCode" are used as a primary
key. The attribute "name" comprises the text string of the
location name in the respective language. As mentioned
above with reference to relation 111, relation 121 com-
prises phoneme identifier and voice identifier attributes
which reference corresponding records comprising a
phoneme representation of the location name or pre-re-
corded voice data for the location name, respectively.
Such phonetic information is particularly useful for loca-
tion names, as some names cannot be correctly pro-
nounced by a text-to-speech engine without addition in-
formation (e.g. Leicester, UK).
[0071] By providing all the text strings in separate re-
lations 111 or 121, the text strings can be easily updated,
and new languages can be added. The corresponding
relations simply need to be expanded with additional
records comprising the event text or location name in the
corresponding language. The language code identified
by the processing unit can then be used to retrieve the
text in the corresponding language. Furthermore, the re-
maining relations can be kept completely language-in-
dependent, simplifying their structure and accelerating
access to the records comprised therein.
[0072] For the information that is specific to an area,
a segment or a point location, three separate relations
123, 124 and 125, respectively, are provided. The loca-
tion information comprised in these relations is again in-
directly associated with the location code, by means of
the unique location identifier (locId). The locId attribute
is used as a primary key for the three relations. This
renders the database more compact and conserves stor-
age space, as empty data fields are avoided, e.g. for
attributes specific to a segment location in the record of
a point location.
[0073] The area location relation 123 associates the
locId with an attribute indicating whether the area is a
broadcast service area. This information is for example
available for the US, and it can be useful for the station
selection strategy of the tuner of the TMC client device
10. The attribute abbreviation identifies the abbreviation
of a state corresponding to the area, e.g. "CA" for Cali-
fornia. This may be part of the textual representation of
a traffic message on the display of the TMC client device.
[0074] The segment location relation 124 associates
a locId of a segment location with a location name iden-
tifier (secondNameId), which references a record in the
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location name relation 121 (together with the language
code). The firstNameId (relation 120) and the secondNa-
meId can for example refer to the starting point and end
point of a road segment, such as the A8 between "Stutt-
gart" and "Munich". The attribute roadNameId comprises
an identifier for retrieving the road name. The road name
is generally defined as a text string, such as "Bahnhof-
sstraße".
[0075] In the present embodiment, the road number,
such as "A8", is split into three parts, a prefix string (road-
NumberPrefixId attribute), an integer road number (road-
Number attribute), and a suffix string (roadNumberSuffix
attribute). As an example, a road with the number "B62N"
is split into "B" + "62"+ "N". This is particularly advanta-
geous when used in combination with a navigation ap-
plication. A traffic information list displaying traffic infor-
mation messages can be easily sorted numerically by
the integer road number. Furthermore, in a graphical rep-
resentation of the road number, the prefix can be substi-
tuted by a bitmap, such as a yellow sign with black board-
ers for the German "Bundesstraße", into which the inte-
ger road number is rendered. The prefix information is
thus presented in form of the bitmap. The attribute road-
NumberString is used as a fallback for cases in which
the road number does not fit into the pattern prefix + in-
teger road number + suffix.
[0076] In relation 124, the prefix is provided indirectly
by the attribute roadNumberPrefixId referring to a record
in the relation 127. This relation associates each prefix
identifier with a priority and the actual prefix. This can be
done for each country. As an example for Germany, the
road number prefix "A" (Autobahn) can be associated
with the highest priority, the prefix "B" (Bundesstraße)
can be associated with the next lower priority, and so on.
Accordingly, it is possible to sort the traffic information
message list on display 15 of the client device by the
prefix priority as a first criterion and the road number as
a second criterion. An example of such a sorted list may
be: A1, A10, B2, B11, with the respective traffic informa-
tion being displayed after the road number.
[0077] In a similar way, the point location relation 125
associates the unique location identifier with a junction-
Number and a junctionNumberSuffix attribute by which
a junction name is split into an integer number and a
string. The sorting of junctions by number and the dis-
playing of a junction in a more intuitive graphical repre-
sentation thus become possible. Distances between
point locations are generally calculated using their coor-
dinates. Relation 125 further comprises the distanceTo-
PosOffsetLoc and distanceToNegOffsetLoc attributes
which give the road distance to an adjacent point location
in positive or negative direction. This road distance is
more realistic than the air distance between two points
and thus improves the calculation of route costs in a nav-
igation application which can be triggered by a traffic
message. The attribute "isUrban" defines if the location
is within or outside an urban area. This information can
be used to display the respective city name in addition

to the street name, if it is an urban area. nbrPosDir and
nbrNegDir attributes comprise the preassigned diversion
numbers along motorways or similarly constructed roads
in positive and negative direction, respectively. General-
ly, one diversion number is provided per location and
direction, leading the way to the next entry of the motor-
way in the corresponding direction.
[0078] Relation 128 comprises routing links that are
related to a point location. The relation can be queried
by the unique location identifier of the point location and
a sequence number (seqNumber), by which links in pos-
itive direction are numbered with positive numbers start-
ing with 1, and links in negative direction are numbered
with negative numbers. The entry with the sequence
number -1 is closest to the location code. The attribute
tileId comprises the tile number of the routing tile con-
taining the corresponding link. The linkId attribute gives
the sequence number of the link within the tile.
[0079] The relation 129 comprises pairs of unique lo-
cation identifiers (locIds) for the point locations. The re-
lation indicates that two point locations identified by locId-
RoadOne and locIdRoadTwo are located on the same
physical road. This can occur when two separate motor-
ways, represented by two different sets of point locations,
run for a certain distance on the same physical road. In
a navigation application, this information can help to find
out if two TMC messages, which comprise different lo-
cations, actually refer to the same stretch of road. If two
such messages are identified, the navigation system can
suppress one of them to avoid displaying redundant in-
formation. This sort of filtering of redundant traffic infor-
mation is particularly useful when more than one traffic
information source is received at a time (e.g. more than
one radio station).
[0080] To facilitate the displaying of traffic information
in a map or the calculation of distances between broad-
cast location and current car position, e.g. in order to sort
traffic messages by distance in the traffic information list
provided on the display, the relational database compris-
es location coordinate relation 126. For all types of loca-
tions, relation 126 associates the locId with two coordi-
nates (attributes x and y). In conventional systems, only
point locations are provided with coordinates. Relation
126 provides these coordinates also for other types of
locations, e.g. in the WGS84 format. Attribute "category"
identifies the coordinate type, such as area, line, point_
center, point_positives_start, .... For an area, the outline
is formed of positions of subordered points of the area
location. All points of one area location have the same
locId and a consecutive sequence number (seqNumber).
Attribute seqNumber thus identifies the index of the out-
lined point. This is similar for a segment location. For a
point location, the centre coordinates approximating the
centre of the location or further coordinates identified by
the "category" attribute can be given.
[0081] In order to complete the textual representation,
the location type relation 122 is provided which compris-
es as an attribute a location name identifier (nameId)
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referring to a record in the location name relation 121
giving a text representation of a certain type of location.
This is again language specific, as both nameId and the
language code are used as primary key for querying re-
lation 121. In relation 122, the primary key comprises the
attributes cc, ecc and ltn, identifying the country and lo-
cation table, as well as the locCategory, locType and
locSubtype attributes which are retrieved from the loca-
tion list relation 120. Such a structuring of the database
conserves storage space, as not for every location code,
a text string for the location type has to be provided. For
point codes identifying identical types of locations, only
one record needs to be provided in relation 121 per lan-
guage and, if applicable, per country (a particular type of
TMC location may be called differently in different coun-
tries having the same language). As a result, relations
120 and 122 can be kept compact.
[0082] As an example, the text representation for a mo-
torway exit, which is referenced by NameId, might be
"Anschlussstelle" in German, or "AS" if a shorter text is
desired. As the text representation of some location types
may vary from country to country, e.g. due to a certain
level of freedom for assigning road categories, the text
representation is provided per country. Accordingly, cc,
ecc and ltn are used in the primary key of relation 122.
Even though cc and ecc would be sufficient to identify a
country worldwide, some broadcasters may still use the
former combination cc+ltn to identify a country within Eu-
rope.
[0083] The further relation 130 holds the version
number of the different TMC locations. All locations of
one location table preferably have the same version. A
location table is identified by the three attributes cc, ecc
and ltn. All entries of all location tables are stored in the
location list relation 120. Relation 130 can thus be queried
in order to retrieve the version of a particular location
table.
[0084] Besides the first set of relations 101 and the
second set of relations 102, the relational database 20
may comprise further relations. As an example, the sta-
tion list relation 103 is provided which associates a send-
er identifier (sid) and a program identifier (pi) with a tile
number of the tile in which the sender can be received
(tileId). Again, this information is country specific, so that
relation 103 comprises the further attributes cc, ecc and
ltn. A tuner of the TMC client device 10 can accordingly
retrieve useful recommendations from relation 103 con-
cerning the station to tune to when travelling in a certain
geographical area. The geographical area identified by
the tileId can be described using coordinates and can be
stored in another part of the database.
[0085] It should be clear that Figs. 2 and 3 only illustrate
one possible configuration of database 20, and that in
other embodiments, more or fewer relations may be pro-
vided, relations may be combined to form one relation,
or attributes of one relation may be swapped out to other
relations. As an example, relations 120 and 122 may be
combined so as to provide the NameId attribute within

relation 120.
[0086] Now turning back to Fig. 1, retrieval unit 25 is
configured to query relational database 20 with a search
query comprising the event code and a search query
comprising the location code and the cc, ecc and ltn at-
tributes received with the TMC message, thereby retriev-
ing information from e.g. relations 110 and 120, respec-
tively. When implemented as a TPEG client device, the
search query may comprise the TMC location code read
from the TMC location container in the TPEG message.
Based on the retrieved information, such as the locId,
further queries can be sent to relational database 20 to
retrieve information from other relations. Using the pri-
mary keys indicated, all the information comprised in the
relations shown in Figs. 2 and 3 can thus be retrieved.
[0087] The retrieved information is then compiled by
retrieval unit 25 into a text or voice message which is
given out to a user, e.g. by display 15 or a loudspeaker.
[0088] As the relational database 20 is decoupled from
the TMC client software running on processing unit 13,
the database 20 can be easily updated and expanded.
For this purpose, an update unit 26 is provided, which is
a functional unit implemented by processing unit 13. Up-
date unit 26 interfaces the update interface 14, by means
of which data for updating relational database 20 can be
received. Update interface 14 can for example by imple-
mented as a wired interface, such as a USB interface, a
fire-wire interface, an Ethernet interface or the like, or it
can be implemented as a wireless interface, e.g. a wire-
less local area network interface, a Bluetooth® interface,
a mobile communication interface or the like.
[0089] With the update information received on inter-
face 14, the update unit 26 can add or update records,
relations or a whole set of relations of relational database
20. Updating may of course also comprise the removing
of records or relations from database 20. As an example,
update unit 26 can be configured to add event texts and
location names for a new language to the relations 111
and 121, respectively.
[0090] The traffic information client device 10 may for
example by implemented as a vehicle navigation device,
as a personal navigation device (PND), as a personal
digital assistant (PDA), as a mobile communication de-
vice, such as a cell phone, a smart phone and the like,
or any other device benefiting from receiving and
processing TMC and/or TPEG messages. The imple-
mentation as a vehicle navigation device or a PND is
particularly advantageous, as these devices are gener-
ally capable of displaying map information to a user, on
which the location of a traffic event obtained from a re-
ceived TMC/TPEG message can be marked, and a cor-
responding text message can be given out to a user. As
such, traffic information client device 10 may comprise
further components that are common to the particular
implementation of the device 10. As an example, when
implemented as a device with navigational functionality,
device 10 may comprise a GPS receiver, a map unit for
assembling a map to be displayed to a user and a routing
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unit for determining a route from a starting point to a des-
tination.
[0091] Correspondingly, memory 12 may further com-
prise a map database and a routing database, which may
be provided separate or as part of database 20. The map
unit can display a traffic event indicated by a received
TMC/TPEG message by e.g. marking a road section,
which can be identified by means of the received location
code. The type of the marking may further indicate the
severity of the traffic event, for which the map unit may
make use of the "jamCategory" attribute of relation 110.
Similarly, the routing unit can consider costs for a route
segment determined in accordance with the "jamCate-
gory" attribute of relation 110, or the "distance to positive
offset location" of relation 125. By means of relational
database 20, routing accuracy and performance can thus
be improved.
[0092] In other implementations, e.g. as a mobile com-
munication device, traffic information client device 10
may comprise a mobile transceiver adapted for a com-
munication of a mobile telephone network, and further
components common to such devices. It should be clear
that mobile communication devices may also comprise
a navigational functionality, and accordingly, the features
described above may also be comprised in such a device.
[0093] Fig. 4 shows a flow diagram of a method that
can be performed on the traffic information client device
10 when implemented as a TMC client device. In a first
step 401, a TMC message is received by receiving unit
11. The eventCode and, if available, a quantifier are read
from the received TMC message in step 402. The quan-
tifier indicates for example the average speed in a traffic
jam. In a next step 403, a language code is determined
from a current language setting of the TMC client device
10.
[0094] In step 404, relational database 20 is queried
with the eventCode as search query to retrieve values
for the attributes of relation 110 (Fig. 2). The database
20 is again queried using the event code, the quantifier
and the languageCode as search query in order to re-
trieve the event text and the phonemeld or voiceId from
the TMC event name relation 111 (step 405).
[0095] The client device now has the information avail-
able for providing a textual representation of the traffic
event, such as "heavy traffic for 4 kilometres". In order
to determine the location of the traffic event, the location
code, an offset and a direction are read from the received
TMC message (step 406). In order to identify the origi-
nating country, the country code (cc), extended country
code (ecc) and location table number (ltn) are further
read from the message.
[0096] Using the location code, cc, ecc and/or ltn as a
search query, the relational database 20 is queried in
order to retrieve the information provided in relation 120,
in particular the unique location identifier (locId) and the
firstNameId (step 407). As an example, the location code
refers to a point location. Using firstNameId and the lan-
guageCode as a search query, the location name, the

phonemeId and/or the voiceId can be retrieved from re-
lation 121 (step 408). The name of the point location may
for example be "Sulzemoos". The offset value at the di-
rection retrieved from the TMC message can now be
used to identify the end of the traffic event by retrieving
the locationIds of neighbouring locations by means of the
"posOffsetLocId" (or negOffsetLocId" in case of an in-
verted value of the direction information) attribute of lo-
cation 120 (step 409). Using the locationId of the end
location and again the languageCode, the corresponding
location name can be retrieved from relation 121,
e.g. "Odelzhausen". By means of the further attributes
retrieved from relation 120 for both point locations, a cor-
responding NameId can be obtained from relation 122,
and can be used to retrieve the location type name from
relation 121, e.g. "Autobahnanbindung" for the language
DE. The TMC client device now has the information avail-
able that there are four kilometres of heavy traffic be-
tween the freeway access "Sulzemoos" and the freeway
access "Odelzhausen".
[0097] By means of the parentSegmentId of relation
120, the locId of the parentSegment of the point location
is further known. This is used in a next step 410 to retrieve
the firstNameId of the parentSegment from relation 120.
Relation 121 is further queried with the locId of the parent
segment in order to retrieve the secondNameId and the
further attributes, in particular the roadName or road-
Number (step 411). The firstName and secondName
identifiers and the languageCode is again used to re-
trieve from relation 121 the corresponding location
names as text strings, and/or a phoneme- or voiceId (step
412). As an example, the first location name may be "Mu-
nich" and the second location name "Stuttgart", which
terminate the segment with the roadName "A8". The cli-
ent device now has the information available that the traf-
fic event is located on the A8 between Munich and Stutt-
gart.
[0098] It should be clear that this is just one example
of how processing unit 13 may retrieve event and location
information from relational database 20. Processing unit
13 can retrieve any information provided in the relations
shown in Figs. 2 and 3 from the relational database by
means of the indicated primary keys, or other attributes
which uniquely identify a record in a relation.
[0099] In a next step 413, a text message or a voice
message is assembled from the retrieved event and lo-
cation information. In the present example, such a text
message could be "A8 München - Stuttgart: von AS
Sulzemoos bis AS Odelzhausen: dichter Verkehr auf 4
km " for the language setting German (DE). As men-
tioned above, a voice message may additionally or alter-
natively be assembled by making use of the correspond-
ing phoneme representations or the pre-recorded voice
output.
[0100] In the last step 414, the text message or the
voice message is given out to a user of the TMC client
device.
[0101] It should be clear that the method described
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with respect to Figs. 4 and 5 may, with the necessary
changes, similarly be performed on the traffic information
client device 10 when implemented as a TPEG client
device receiving a TPEG message and using TMC loca-
tion referencing. In this case, steps 402, 404, 405 would
not need to be performed. Instead, a TPEG event code
read from the TPEG message received in step 401 can
then be converted into an event text using the TPEG
client software. In step 406, the TMC location code, as
well as cc, ecc (if applicable) and ltn can be read from
the TMC location container of the received TPEG mes-
sage.
[0102] Fig. 6 illustrates the updating of the relational
database 20 on the traffic information client device 10.
In a first step 601, update information comprising new or
updated records or relations of the relational database
or new relations to be included into the relational data-
base are received, e.g. on update interface 14. The re-
lational database on the traffic information client device
is updated in step 602 by updating the existing records/
relations or by expanding the relational database with
new records/relations comprised in the received update
information. As the relational database 20 is provided
separate from the traffic information client software, such
an updating is possible without altering the client soft-
ware. This greatly increases the flexibility of TMC or
TPEG message encoding, as new types of information
or new languages can be easily added, and existing
records can be easily modified. In addition, new/changed
locations due to road network constructions can be pro-
vided to the traffic information client device by updating
the client database.
[0103] In the last step 603, the traffic information client
device is operated with the updated relational database.
[0104] As can be seen from the above, storing the lo-
cation information and possibly event information in the
relational database of the traffic information client device
separate from the client software makes it possible to
modify the contents of the database independent from
the client software, in particular without the need to rein-
stall the client software. Storing the location and event
information in relational form facilitates the updating of
the database contents, in particular the expansion of re-
lations by further records, the modification of single
records, the addition of further relations and the like. The
TMC location information and the TMC event information
can thus be brought up to a current state by the database
update. Furthermore, by distributing the information
among several relations, the required storage space is
reduced, and the performance when accessing records
is improved. This also enables the selective loading of
parts of the database into a main memory of the client
device, thereby reducing the amount of required main
memory (memory footprint). The relational database fur-
ther facilitates the displaying of traffic information on a
map on the client device, the generation of text messages
for traffic events to be displayed on the client device, the
generation of voice output for traffic events to be played

to the user, and the determination of costs associated
with traffic events for a dynamic route calculation.

Claims

1. An electronic device configured to operate as a traffic
information client, comprising

- an interface (11) adapted to receive traffic in-
formation messages, wherein a traffic informa-
tion message can comprise a location code
which identifies a location of a traffic event;
- a memory (12);
- a relational database (20) stored in said mem-
ory, the relational database (20) comprising at
least a first set of relations (102) including at
least one relation (120,121) which directly or in-
directly associates location codes with location
information; and
- a processing unit (13) adapted to query the
relational database (20) with a location code re-
ceived with a traffic information message in or-
der to retrieve the associated location informa-
tion from said relational database (20).

2. The electronic device according to claim 1, wherein
a traffic information message can further comprise
an event code which identifies a traffic event, and
wherein said relational database further comprises
a second set of relations (101) including at least one
relation (110, 111) which directly or indirectly asso-
ciates event codes with event information,
the processing unit being adapted to query the rela-
tional database (20) with an event code received with
a traffic information message in order to retrieve the
associated event information from said relational da-
tabase (20).

3. The electronic device according to claim 1 or 2,
wherein the first set of relations comprises a first re-
lation (120) having a plurality of records with location
codes for different countries, wherein the records for
different countries may comprises the same location
codes, and wherein the first relation comprises an
attribute associating each record of said first relation
with a unique location identifier.

4. The electronic device according to any of the pre-
ceding claims, wherein the first set of relations com-
prises a first relation (120) associating the location
code with an identifier, preferably a unique location
identifier and/or a location name identifier, and one
or more second relations (121, 123, 124, 125) each
for a particular type of location information associat-
ing said identifier with the corresponding location in-
formation, said first relation (120) thus providing an
indirect association with the location information.
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5. The electronic device according to claim 4, wherein
the one or more second relations
(121,122,123,124,125,126) comprise at least one of
the following relations:

- an area location relation (123) with area loca-
tion information,
- a segment location relation (124) with segment
location information,
- a point location relation (125) with point location
information,
- a location name relation (121) with location
name information,
- a location type relation (122) with location type
information,
- a location coordinate relation (126) with coor-
dinate information.

6. The electronic device according to claim 5, wherein
said first relation (120) associates the location code
with a location category identifier indicating whether
the corresponding location is an area location, a lin-
ear location or a point location,
the processing unit (13) being adapted to identify the
location category of a received location code by que-
rying the relational database (20) and to retrieve, in
dependence on the identified location category, fur-
ther location information either from the area location
relation (123), the segment location relation (124) or
the point location relation (125) using said identifier,
preferably said unique location identifier, as a search
query.

7. The electronic device according to claim 5 or 6,
wherein said first relation (120), said segment loca-
tion relation (124) and/or said location type relation
(122) comprise an attribute associating each record
with a location name identifier, said location name
relation (121) comprising records associating the lo-
cation name identifiers with location names.

8. The electronic device according to any of the pre-
ceding claims, wherein said first set of relations (102)
comprises an area location relation (123) directly or
indirectly associating a location code with at least
one or a combination of the following attributes:

- an attribute indicating whether the area corre-
sponding to the location code is a service broad-
cast area,
- an attribute comprising an abbreviation of a
state in which the area corresponding to the lo-
cation code is located.

9. The electronic device according to any of the pre-
ceding claims and claim 2, wherein the second set
of relations (101) comprises an event name relation
(111) directly or indirectly associating event codes

with event texts, said event name relation (111) com-
prising records for the event text in two or more dif-
ferent languages, said relation further comprising an
attribute with a language code which identifies the
language in which the event text is provided in each
record.

10. The electronic device according to any of the pre-
ceding claims, wherein the first set of relations (102)
comprises a location name relation (121) directly or
indirectly associating location codes with location
names, said location name relation comprising
records for the location names in two or more differ-
ent languages, said relation further comprising an
attribute with a language code which identifies the
language in which the location name is provided in
each record.

11. The electronic device according to claim 9 or 10,
wherein the event name relation (111) or the location
name relation (121) further associates the event text
or location name with a phoneme identifier for re-
trieving a phoneme representation of the corre-
sponding event text or location name and/or with a
voice identifier for retrieving an acoustic representa-
tion of the corresponding event text or location name,
respectively.

12. The electronic device according to any of the pre-
ceding claims and claim 2, wherein the second set
of relations (101) comprises an event relation (110)
directly or indirectly associating the event code with
at least one or a combination of the following at-
tributes:

- an icon set identifier identifying an icon set as-
sociated with an event code,
- an event nature identifying the nature of the
event,
- a duration type comprising information for the
determination of a duration of the corresponding
TMC-message,
- a default directionality indicating whether the
event relates to one or both directions of traffic,
- an event urgency indicating an urgency of the
event,
- a jam category indicating a severity of the traffic
event,
- an update class identifying the update class of
the event,
- a quantifier type indicating a type of a quantifier
which is allowed to be combined with the event.

13. The electronic device according to any of the pre-
ceding claims, wherein said relational database (20)
further comprises a station list relation (103) associ-
ating a country identifier comprised in received TMC-
messages with at least one or a combination of the
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following attributes:

- a sender identifier indicating a sender broad-
casting TMC messages,
- a program identifier identifying a radio program,
- a tile identifier describing a geographical area
in which the sender is receivable.

14. The electronic device according to any of the pre-
ceding claims, wherein the location codes are TMC
location codes and wherein the electronic device is
configured to operate as a TMC or a TPEG client.

15. A method of operating a an electronic device (10)
configured to operate as a traffic information client,
the electronic device (10) comprising an interface
(11) for receiving traffic information messages and
a relational database (20) comprising at least a first
set of relations (102) including at least one relation
(120, 121) which directly or indirectly associates lo-
cation codes with location information, the method
comprising the steps of:

- receiving on said interface (11) a traffic infor-
mation message comprising a location code
which identifies a location of a traffic event,
- querying the relational database (20) using the
location code as a search query, and
- retrieving location information associated with
the location code from the relational database
(20).

16. The method according to claim 15, wherein the elec-
tronic device is configured according to any of claims
2-14.

17. An electronically readable data carrier comprising a
relational database stored thereon, the relational da-
tabase (20) comprising at least a first set of relations
(102) including at least one relation (120, 121) which
directly or indirectly associates location codes with
location information.

18. The electronically readable data carrier according to
claim 17, wherein the relational database (20) is con-
figured according to any of claims 2-14.

Amended claims in accordance with Rule 137(2)
EPC.

1. An electronic device configured to operate as a
traffic information client, comprising

- an interface (11) adapted to receive traffic in-
formation messages, wherein a traffic informa-
tion message can comprise a location code
which identifies a location of a traffic event ;

- a memory (12);
- a relational database (20) stored in said mem-
ory, the relational database (20) comprising at
least a first set of relations (102) including at
least one relation (120, 121) which directly or
indirectly associates location codes with loca-
tion information; and
- a processing unit (13) adapted to query the
relational database (20) with a location code re-
ceived with a traffic information message in or-
der to retrieve the associated location informa-
tion from said relational database (20),

characterized in that
a traffic information message can further comprise
an event code which identifies a traffic event, and
wherein said relational database further comprises
a second set of relations (101) including at least one
relation (110, 111) which directly or indirectly asso-
ciates event codes with event information,
the processing unit being adapted to query the rela-
tional database (20) with an event code received with
a traffic information message in order to retrieve the
associated event information from said relational da-
tabase (20).

2. The electronic device according to claim 1, where-
in the first set of relations comprises a first relation
(120) having a plurality of records with location codes
for different countries, wherein the records for differ-
ent countries may comprises the same location
codes, and wherein the first relation comprises an
attribute associating each record of said first relation
with a unique location identifier.

3. The electronic device according to any of the pre-
ceding claims, wherein the first set of relations com-
prises a first relation (120) associating the location
code with an identifier, preferably a unique location
identifier and/or a location name identifier, and one
or more second relations (121, 123, 124, 125) each
for a particular type of location information associat-
ing said identifier with the corresponding location in-
formation, said first relation (120) thus providing an
indirect association with the location information.

4. The electronic device according to claim 3, where-
in the one or more second relations (121, 122, 123,
124, 125, 126) comprise at least one of the following
relations:

- an area location relation (123) with area loca-
tion information,
- a segment location relation (124) with segment
location information,
- a point location relation (125) with point location
information,
- a location name relation (121) with location
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name information,
- a location type relation (122) with location type
information,
- a location coordinate relation (126) with coor-
dinate information.

5. The electronic device according to claim 4, where-
in said first relation (120) associates the location
code with a location category identifier indicating
whether the corresponding location is an area loca-
tion, a linear location or a point location,
the processing unit (13) being adapted to identify the
location category of a received location code by que-
rying the relational database (20) and to retrieve, in
dependence on the identified location category, fur-
ther location information either from the area location
relation (123), the segment location relation (124) or
the point location relation (125) using said identifier,
preferably said unique location identifier, as a search
query.

6. The electronic device according to claim 4 or 5,
wherein said first relation (120), said segment loca-
tion relation (124) and/or said location type relation
(122) comprise an attribute associating each record
with a location name identifier, said location name
relation (121) comprising records associating the lo-
cation name identifiers with location names.

7. The electronic device according to any of the pre-
ceding claims, wherein said first set of relations (102)
comprises an area location relation (123) directly or
indirectly associating a location code with at least
one or a combination of the following attributes:

- an attribute indicating whether the area corre-
sponding to the location code is a service broad-
cast area,
- an attribute comprising an abbreviation of a
state in which the area corresponding to the lo-
cation code is located.

8. The electronic device according to any of the pre-
ceding claims, wherein the second set of relations
(101) comprises an event name relation (111) direct-
ly or indirectly associating event codes with event
texts, said event name relation (111) comprising
records for the event text in two or more different
languages, said relation further comprising an at-
tribute with a language code which identifies the lan-
guage in which the event text is provided in each
record.

9. The electronic device according to any of the pre-
ceding claims, wherein the first set of relations (102)
comprises a location name relation (121) directly or
indirectly associating location codes with location
names, said location name relation comprising

records for the location names in two or more differ-
ent languages, said relation further comprising an
attribute with a language code which identifies the
language in which the location name is provided in
each record.

10. The electronic device according to claim 8 or 9,
wherein the event name relation (111) or the location
name relation (121) further associates the event text
or location name with a phoneme identifier for re-
trieving a phoneme representation of the corre-
sponding event text or location name and/or with a
voice identifier for retrieving an acoustic representa-
tion of the corresponding event text or location name,
respectively.

11. The electronic device according to any of the
preceding claims and claim 2, wherein the second
set of relations (101) comprises an event relation
(110) directly or indirectly associating the event code
with at least one or a combination of the following
attributes:

- an icon set identifier identifying an icon set as-
sociated with an event code,
- an event nature identifying the nature of the
event,
- a duration type comprising information for the
determination of a duration of the corresponding
TMC-message,
- a default directionality indicating whether the
event relates to one or both directions of traffic,
- an event urgency indicating an urgency of the
event,
- a jam category indicating a severity of the traffic
event,
- an update class identifying the update class of
the event,
- a quantifier type indicating a type of a quantifier
which is allowed to be combined with the event.

12. The electronic device according to any of the
preceding claims, wherein said relational database
(20) further comprises a station list relation (103) as-
sociating a country identifier comprised in received
TMC-messages with at least one or a combination
of the following attributes:

- a sender identifier indicating a sender broad-
casting TMC messages,
- a program identifier identifying a radio program,
- a tile identifier describing a geographical area
in which the sender is receivable.

13. The electronic device according to any of the
preceding claims, wherein the location codes are
TMC location codes and wherein the electronic de-
vice is configured to operate as a TMC or a TPEG
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client.

14. A method of operating a an electronic device (10)
configured to operate as a traffic information client,
the electronic device (10) comprising an interface
(11) for receiving traffic information messages and
a relational database (20) comprising at least a first
set of relations (102) including at least one relation
(120, 121) which directly or indirectly associates lo-
cation codes with location information, the method
comprising the steps of:

- receiving on said interface (11) a traffic infor-
mation message comprising a location code
which identifies a location of a traffic event,
wherein a traffic information message can fur-
ther comprise an event code which identifies a
traffic event, and wherein said relational data-
base further comprises a second set of relations
(101) including at least one relation (110, 111)
which directly or indirectly associates event
codes with event information,
- querying the relational database (20) using the
location code as a search query,
- retrieving location information associated with
the location code from the relational database
(20), and
- querying the relational database (20) with an
event code received with a traffic information
message in order to retrieve the associated
event information from said relational database
(20).

15. The method according to claim 14, wherein the
electronic device is configured according to any of
claims 2-13.
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