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(54) INDICATING COUNTRY DEPENDENT SPEED LIMITS

(67)  Thepresentinvention relates to a method of out-
putting general speed limits in a vehicle, comprising re-
ceiving radio signals including Programme Identification,
Pl, codes at least from one radio station by means of a
radio receiverinstalled in the vehicle, determining a coun-
try in which the vehicle is driving based on the Pro-
gramme ldentification, PI, codes, and determining and
outputting the general speed limits that are valid in the
determined country. Moreover, it is provided an appara-
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tus installed in a vehicle, in particular, an automobile,
comprising a radio receiver, configured for receiving ra-
diosignals from a radio station, the radio signals including
Programme Identification, P, codes, a processor config-
ured for determining a country in which the vehicle is
driving based on the Pl codes and for determining general
speed limits that are valid in the determined country and
output means controlled by the processor and configured
for outputting the determined general speed limits.
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Description
Field of Invention

[0001] The present invention relates to a method and
an apparatus for informing the driver of a vehicle on gen-
eral speed limits that are to be observed in a country in
that the driver is driving the vehicle.

Background of the invention

[0002] In different countries different general speed
limits are observed when driving a vehicle. General
speed limits are hold for different classes (categories) of
roads and streets and in different kinds of towns/villages
in different countries or states. General (permanent)
speed limits have to be distinguished from temporary
speed limits that are indicated on particular traffic signs.
For example, in Europe borders of different countries
may frequently be passed during one single trip. Since
the speed limits heavily differ from one country to another
a driver must be informed on the relevant speed limits.
Usually, at a border between one country and another,
the valid speed limits are shown on particular designed
signs. However, usually the general speed limits that are
valid in a country are only shown once, namely, at or
close to the border. Once the driver has passed the bor-
der he may forget the information about the general
speed limit presented at the border or the driver may
have overseen it at all.

[0003] Therefore, thereis a need for providing the driv-
er with information on general speed limits in a country
he is driving in after the driver has passed the border.
Such kind of information is presented in advance navi-
gation systems that are equipped with GPS receivers.
However, if the vehicle is not provided with a navigation
system and the driver does not posses a mobile naviga-
tion system, he/she will have no opportunity to learn
about general speed limits during his/her travel.

[0004] Inview of the above, itis an object of the present
invention to provide means for informing a driver about
general speed limits that hold in a country he/she is driv-
ing in a situation in that no information from a navigation
system is obtainable.

Description of the Invention

[0005] The present invention addresses the above-
mentioned object and provides a method of outputting
general speed limits in a vehicle (in which, in particular,
no navigation systemis installed), comprising the steps of
receiving radio signals including Programme ldentifica-
tion, PI, codes at least from one radio station by means
of a radio receiver installed in the vehicle;

determining a country in which the vehicle is driving
based on the Programme Identification, PI, codes; and
determining and outputting (visually or acoustically) the
general speed limits that are valid in the determined coun-
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try.

[0006] It is noted that herein, for simplicity, the term
‘country’ comprises the meaning of the term 'state’. The
radio receiver is an RDS (Radio Data System) radio re-
ceiver (different from any navigation system) for receiving
radio signals and playing back the content transmitted
by radio stations, in particular, VHF (FM) radio stations
or radio stations transmitting according to the North
American radio broadcast data system (RBDS) standard
(also referred to as NRSC-4). The structure of a Pl code
in Europe is defined in the standard EN 50067. A Pl code
is a 16 bit code wherein the country of the sending radio
station is encoded at the first position (nibble) of the code.
The second position represents an area code. The out-
putting of the general speed limits may be performed
automatically upon determination of the country or it may
be performed in response to a corresponding input
(speech input or manual input, for example) received
from the driver of the vehicle.

[0007] By means of the above-described method the
user/driver is reliably provided with information on gen-
eral (permanent) speed limits that are valid in the country
in which he/she is driving the vehicle, particularly, in a
case in that the vehicle is not equipped with a navigation
system. The general speed limits may comprise speed
limits of different classes/categories of roads and streets
and/or towns and villages.

[0008] Information onthe countries and the speed lim-
its may be stored in a database and the step of deter-
mining the country may comprise looking-up the country
and/or determining the general speed limits in a look-up
table stored in a database and determining the general
speed limits may comprise looking-up the general speed
limits in a look-up table stored in a database, for example
the look-up table stored in the database. In the look-up
table each country may be associated with a particular
code that is also included in the Pl codes at the first po-
sitions of the same. The general speed limits may be
associated with the determined countries in the look-up
table. Alternatively, general speed limits may be associ-
ated with the first nibbles of the PI codes directly that are
decoded based on information that is not stored in the
look-up table. The radio receiver may comprise a suitably
configured decoder for decoding the Pl codes and, there-
by, determining the country.

[0009] According to a particular embodiment of the in-
ventive method of outputting general speed limits in a
vehicle radio signals including the Pl codes are received
from multiple radio stations and the step of determining
the country is based on a statistic of the Pl codes of the
received radio signals. If the vehicle is driving close to a
border between two countries it may happen that multiple
radio signals transmitted from radio stations on both
sides of the border are received by the radio receiver. In
this case, the determination of the country the vehicle is
driving in can be performed based on some appropriate
statistical measure(s), e.g., a mean value or a standard
deviation of the received PI codes. If, based on the ap-
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plied statistics, no unique country can be determined as
the country the vehicle is driving in (for example, since
radio signals are received from two or three countries
with a non-significant difference in numbers), speed limits
associated with more than one country may be output to
user. If, for example, within some standard deviation as
many radio signals are received from one country as from
another country the speed limits of these two countries
may be output. In the case that speed limits of more than
one country are output it can also be output that the driver
is driving close to a boundary of two or more countries.
Alternatively, the more restrictive ones of the speed limits
associated with the more than country might be output.
[0010] According to a particular embodiment of the in-
ventive method of outputting general speed limits in a
vehicle radio signals including the Pl codes are received
from multiple radio stations and the step of determining
the country is based on (reception) strengths of radio
signals including the PI codes. During reception of the
radio signals from multiple radio stations content stem-
ming from one radio station only may be played back by
the radio receiver. Statistic measures of the strengths of
the radio signals may be calculated and used when de-
termining the country.

[0011] Moreover, if radio signals of (significantly) dif-
ferent strengths are received, one or more of the radio
signals with the highest strengths only may be used for
determining the country. Thus, in a case in that a rela-
tively high number of Pl codes indicating a first country
are received with relatively low signal strengths and a
relatively low number (or even only one) radio signals
indicating a second country different from the first one
are received with relatively high signal strengths, the rel-
atively low number (or even only one) radio signals indi-
cating the second country may be chosen for determining
the country. If radio signals including a first Pl code and
radio signals including a second PI different from the first
one are received without significant difference in the fre-
quency of occurrence, the country may be determined
based on the first (second) PI code, if the strengths of
the radio signals including the first Pl code are higher
(lower) than the strengths of the radio signals including
the second Pl code. Again, if there is no unique determi-
nation of a country possible (based on the statistics and
strengths of the received radio signals), speed limits of
more than one country may be output.

[0012] According to another embodiment determining
of the country is based on a change of Pl codes occurring
during reception of radio signals from a single radio sta-
tion with constant reception frequency. Such a situation
may occur when the vehicle passes a border while trav-
elling in a tunnel connecting respective parts of a first
and a second country close to the border.

[0013] Further,itis provided a computer program prod-
uct, comprising one or more computer readable media
having computer-executable instructions for performing
one or more of the steps of the method according to one
of the above-described examples.
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[0014] The above-mentioned object is also addressed
by an apparatus installed in a vehicle, in particular, an
automobile (particularly, not being equipped with a nav-
igation system), comprising

a radio receiver, configured for receiving radio signals
from a radio station, the radio signals including Pro-
gramme ldentification, PI, codes;

aprocessor configured for determining a country in which
the vehicle is driving based on the Pl codes and for de-
termining general speed limits that are valid in the deter-
mined country (for different classes/categories of roads
and streets and/or towns and villages); and

output means controlled by the processor and configured
for outputting the general speed limits.

[0015] The output means may comprise a display, for
example, a display of the radio receiver and/or a loud-
speaker, for example, a loudspeaker of the radio receiv-
er. At least one of the output means and the processor
may be part of the apparatus.

[0016] The apparatus may further comprise a data-
base and the processor may be configured for determin-
ing the country by looking-up the country and/or the gen-
eral speed limits in a look-up table stored in the database.
[0017] According to an embodiment the radio receiver
is configured for receiving radio signals including the PI
codes from multiple radio stations and the processor is
configured for determining the country based on a sta-
tistic of the Pl codes of the received radio signals.
[0018] Furthermore, the processor may be configured
for determining strengths of radio signals received by the
radio receiver and including the Pl codes and it may be
configured for determining the country based on the de-
termined strengths of the radio signals.

[0019] According to another embodiment, the proces-
sor is configured for determining the country based on a
change of Pl codes occurring during reception of radio
signals from a single radio station with constant reception
frequency by the radio receiver.

[0020] Additional features and advantages of the
present invention will be described with reference to the
drawings. In the description, reference is made to the
accompanying figures that are meant to illustrate pre-
ferred embodiments of the invention. It is understood that
such embodiments do not represent the full scope of the
invention.

Figure 1 illustrates an example of a radio broadcast
network comprising radio stations and radio receiver
installed in an automobile.

Figure 2 shows aradioreceiverincluding a data proc-
essor for determining a country encoded in Pl codes

of radio signals.

Figure 3 shows another example of a radio receiver
in some more detail.

Figure 4 shows a process flow of an example of the
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inventive method of outputting general speed limits
in a vehicle based on Pl codes of radio signals.

Figure 5 shows a process flow of an example of the
inventive method of outputting general speed limits
in a vehicle based on a statistic of Pl codes of re-
ceived radio signals.

Figure 6 shows a process flow of an example of the
inventive method of outputting general speed limits
in a vehicle based on the strengths of received radio
signals.

[0021] The present disclosure will now be described
with reference to the attached figures. Various structures,
systems and devices are schematically depicted in the
drawings for purposes of explanation only and so as to
not obscure the present disclosure with details which are
well known to those skilled in the art. Nevertheless, the
attached drawings are included to describe and explain
illustrative examples of the presentdisclosure. The words
and phrases used herein should be understood and in-
terpreted to have a meaning consistent with the under-
standing of those words and phrases by those skilled in
the relevant art. No special definition of a term or phrase,
i.e., a definition that is different from the ordinary or cus-
tomary meaning as understood by those skilled in the
art, is intended to be implied by consistent usage of the
term or phrase herein. To the extent that aterm or phrase
is intended to have a special meaning, i.e., a meaning
other than that understood by skilled artisans, such a
special definition shall be expressively set forth in the
specification in a definitional manner that directly and un-
equivocally provides the special definition for the term or
phrase.

[0022] Figure 1 shows a radio broadcast network 100
including radio stations 101, 102 and 103 for transmitting
radio signals. The radio transmission broadcasts are typ-
ically transmitted as stereo-multiplex signals in the FM
frequency band. Radio data system (RDS) data can be
broadcast by the radio stations 101, 102 and 103, to dis-
play information relating to the radio broadcast. For ex-
ample, the station name, song title, and/or artist can be
included in the RDS data. In particular, the radio signals
include PI codes indicating the country of the radio sta-
tion. The RDS standard is defined in the European Com-
mittee for Electrotechnical Standardization, EN 50067
standard. Another exemplary utilization of the RDS data
of this disclosure is represented by the North American
radio broadcast data system (RBDS) standard (also re-
ferred to as NRSC-4).

[0023] Aradioreceiver 104 thatis installed in a vehicle
105 receives the radio signals / RDS data. The radio re-
ceiver 104 comprises a data processor 201 for determin-
ing a country based on the (first nibble) of the PI codes
of the received radio signals as shown in Figure 2. More-
over, the radio receiver 104 comprises a database 202
and an antenna unit 203 for receiving the radio signals.
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In the database 202 data associating the first nibble of
the Pl codes of the radio signals and countries is provid-
ed. The data processor 201 determines the first nibble
of the Pl codes of the radio signals received by means
of the antenna unit 203 and determines the correspond-
ing country based on the data stored in the database
202. For example, the data processor 201 looks-up the
country for a determined first nibble of a Pl code of a
received radio signal in a look-up table stored in the da-
tabase 202. Whereas in the configuration shown in Fig-
ure 2 the database 201 is part of the radio receiver 104,
alternatively, the database 102 may be provided sepa-
rately of and in data connection with the radio receiver
104.

[0024] Moreover, the data processor 201 determines
general speed limits thatare valid in the determined coun-
try. Determination of the speed limits may also be per-
formed by means of a look-up table, for example, the
above-mentioned look-up table. Alternatively, the coun-
try may be determined based on the first nibble of the PI
code based on information stored in an internal memory
of the data processor 201 or the radio receiver 104 and
the general speed limits only are retrieved by looking-up
a look-up table stored in the database 202.

[0025] The general speed limits may comprise speed
limits of different classes/categories of roads and streets
and/or towns and villages, for example, highways/motor-
ways, national highways, country roads, built-up areas,
etc.

[0026] The determined general speed limits may be
output visually or acoustically either automatically upon
determination of the country/general speed limits or in
response to a user request made manually or verbally
by a driver of the vehicle 105. For example, the relevant
speed limits can be displayed on a display 204 of the
radio receiver 104. Moreover, a warning may be output
when the vehicle 105 travels with a velocity that exceeds
one of the determined general speed limits, for example,
the highest one of the determined general speed limits.
[0027] Figure 3 shows an embodiment of a radio re-
ceiver 300 for receiving and processing radio signals and
for decoding and further processing RDS data in some
more detail. The RDS data may be RDS-TMC data and
may comprise traffic announcements, data about alter-
native frequencies of the tuned transmitter, etc. The radio
signals include PI codes. The first nibble represents a
country code, for example, "D" for Germany and "F" for
France. The radio receiver 300 comprises an antenna
301 for receiving aradio signal. The received radio signal
is transmitted via a tuner 302 and an Intermediate Fre-
quency stage 303 to a stereo decoder 304 and an RDS
decoder 305. The tuner 302 is controlled by a tuning cir-
cuit 306 which is set by a control circuit 307 that is con-
nected to a control device 308 by which a user may make
user inputs. The control circuit 307 is, for example, a
processing circuit with peripheral circuits (not shown in
Figure 2).

[0028] The stereo decoder 304 produces low-frequen-
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cy stereo signals which are supplied via an audio ampli-
fier 309 to two loudspeakers 310 and 311. The RDS de-
coder 305 extracts RDS-TMC (Traffic Message Channel)
data from the low-frequency signal produced by the In-
termediate Frequency stage 303. The RDS-TMC data
and, further, a clock signal are delivered to the control
circuit 307 by the RDS decoder 305.

[0029] Furthermore, a memory 312, a display 313 and
a speech synthesizer circuit 314 are provided. A CD drive
(not shown in Figure 3), a car telephone (not shown in
Figure 3), etc. may, additionally, be coupled to the control
circuit 307.

[0030] The RDS decoder 305 is configured to decode
RDS data, particularly, the Pl code. The control circuit
306 is configured to determine a country in which the
vehicle is driving based on the (first nibble of) the Pro-
gramme ldentification, PI, codes and to determine and
output, forexample, via the display 313 or (via the speech
synthesizer circuit 314 and the audio amplifier 309) the
loudspeakers 310 and 311, the general speed limits that
are valid in the determined country. The general speed
limits are determined based on data (providing associa-
tions between the country that is determined based on
the Pl code and the general speed limits) and stored in
the memory 312 or another database (not shown).
[0031] In the following, exemplary embodiments of a
method of outputting general speed limits in a vehicle are
described with reference to Figures 4 to 6. The described
examples of the inventive method can be implemented
inthe above-described apparatuses illustrated in Figures
1to 3.

[0032] According to an embodiment a method of out-
putting general speed limits in a vehicle comprises the
step of receiving 401 by a radio receiver installed in a
vehicle a radio signal from a radio station (see Figure 4).
The radio signal transports RDS content and includes a
PI code wherein the country of the radio station is encod-
ed in the first nibble. The first nibble of the radio signal
is determined 402 upon reception of the radio signal in
order to determine the country. After the country of the
radio station that transmitted the radio signal is deter-
mined 403 general speed limits that are valid in the coun-
try are determined. The general speed limits may be
looked up in a database installed in the vehicle and as-
sociating general speed limits with countries wherein the
particular general speed limits are valid.

[0033] The general speed limits that are determined
based on the determined country are output 404 to a
driver of a vehicle, for example, by means of a display or
aloudspeaker installed in the vehicle. If, for example, the
country is determined to be Austria, the output of the
general speed limits comprises indications that in built-
up areas a passenger car may not travel faster than 50
km/h, on a national highway a passenger car may not
travel faster than 100 km/h and on a highway/motorway
a passenger car may not travel faster than 130 km/h, etc.
The information on the general speed limits may be re-
stricted to general speed limits for the kind of vehicle
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involved.

[0034] Another embodiment of a method of outputting
general speed limits in a vehicle is illustrated in Figure
5. A plurality of radio signals is received 501 by a radio
receiver installed in a vehicle from multiple radio stations.
The radio signals transport RDS content and include PI
codes wherein the countries of the radio stations are en-
coded in the respective first nibbles of the Pl codes. The
country associated with each of the radio signals/stations
is determined 502 based on the Pl codes. Determination
may be performed by a suitably configured decoder or
by looking-up a database associating Pl codes with coun-
tries. A statisticis calculated 503 for the determined coun-
tries and based on the calculated statistics general speed
limits are determined 504. The thus determined general
speed limits are output 505 to a user, for example, by
means of a display or a loudspeaker installed in the ve-
hicle.

[0035] Forexample, radio signals from n radio stations
of m countries are received. In the simplest case the
country will be determined to be the one in which the
vehicle is travelling from which the most radio signals are
received. If, for example, most of the radio signals are
received from two of the m countries and a comparable
number of radio signals are received from these two
countries the country might be determined to be the one
in which the vehicle is travelling from which the most dif-
ferent radio stations are sending the received radio sig-
nals. If, for example, the most radio signals are received
from one radio station of one of the m countries but a
relatively high number of radio signals is received from
a relatively high number of the n radio stations of another
one of the m countries is received, then, the other one
of the m countries might be determined to be the one in
which the vehicle is travelling. Any radio signals received
with a frequency below a particular threshold may be
disregarded when determining the country the vehicle is
travelling in.

[0036] In Figure 6 another embodiment is illustrated.
A plurality of radio signals is received 601 by a radio
receiver installed in a vehicle from multiple radio stations.
The radio signals transport RDS content and include PI
codes wherein the countries of the radio stations are en-
coded in the respective first nibbles of the Pl codes. The
country associated with each of the radio signals/stations
is determined 602 based on the Pl codes. Determination
may be performed by a suitably configured decoder or
by looking-up a database associating Pl codes with coun-
tries.

[0037] After reception 601 of the radio signals the
strengths of the received radio signals are determined
603. The determining of the countries 602 may automat-
ically be done by decoding of the Pl codes. Alternatively,
the determining of the countries 602 might only be done
for radio signals with signal strengths exceeding a par-
ticular threshold. In this case, step 603 is to be performed
before step 602. Based on the determined signal
strengths general speed limits are determined and output
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604 that are associated with a particular country that is
determined based in the signal strengths of the radio sig-
nals. Inthe embodimentillustrated in Figure 6 the country
associated with radio signals of highest signal strengths
is determined to be the one in which the vehicle is trav-
elling and, therefore, the general speed limits associated
with that country are output in step 604.

[0038] The embodiments illustrated in Figures 5 and 6
can readily be combined with each other. If, for example,
based on the statistics of radio signals determination of
the country the vehicle is travelling cannot reliably be
made (for instance, about the same number of radio sig-
nals are received from 2 of the m countries mentioned
above), one may determine the country from which the
strongest radio signals are received as the one the ve-
hicle is travelling in. On the other hand, If, for example,
based on the determination of the signal strengths of the
radio signals determination of the country the vehicle is
travelling cannot reliably be made (for instance, radio sig-
nals of about the same signal strengths are received from
2 of the m countries mentioned above), one may deter-
mine the country from which the most radio signals are
received as the one the vehicle is travelling in. It is also
envisaged a situation in that no unique determination of
a country is made, for example, since within some range
as many radio signals are received from one country as
from another and with comparable (to a predetermined
extent) signal strengths. In such a situation, the speed
limits associated with more than one country or the more
restrictive ones of these speed limits might be output.
Such an output may include an indication that the vehicle
is travelling close to a border of the corresponding coun-
tries.

[0039] All previously discussed embodiments are not
intended as limitations but serve as examples illustrating
features and advantages of the invention. It is to be un-
derstood that some or all of the above described features
can also be combined in different ways.

Claims

1. A method of outputting general speed limits in a ve-
hicle, comprising
receiving radio signals including Programme Identi-
fication, PI, codes at least from one radio station by
means of a radio receiver installed in the vehicle;
determining a country in which the vehicle is driving
based on the Programme Identification, PI, codes;
and
determining and outputting the general speed limits
that are valid in the determined country.

2. The method according to claim 1, wherein the gen-
eral speed limits comprise speed limits of different
classes of roads and streets and/or towns and vil-
lages.
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10.

1.

The method according to one of the preceding
claims, wherein the determining of the country and/or
determining the general speed limits comprises look-
ing-up the country and/or the general speed limits in
a look-up table stored in a database.

The method according to one of the preceding
claims, further comprising receiving radio signals in-
cluding the Pl codes from multiple radio stations and
wherein the determining of the country is based on
a statistic of the Pl codes of the received radio sig-
nals.

The method according to one of the preceding
claims, further comprising determining strengths of
radio signals that include the Pl codes and are re-
ceived by the radio receiver and wherein the deter-
mining of the country is based on the determined
strengths of the radio signals.

The method according to one of the claims 1 to 3,
where the determining of the country is based on a
change of Pl codes occurring during reception of ra-
dio signals from a single radio station with constant
reception frequency.

The method according to one of the preceding
claims, wherein outputting the general speed limits
comprises displaying the general speed limits on a
display of the radio receiver.

Computer program product, comprising one or more
computer readable media having computer-execut-
able instructions for performing one or more of the
steps of the method according to one of the Claims
1-7.

Apparatus installed in a vehicle, in particular, an au-
tomobile, comprising

a radio receiver, configured for receiving radio sig-
nals from a radio station, the radio signals including
Programme ldentification, PI, codes;

a processor configured for determining a country in
which the vehicle is driving based on the Pl codes
and for determining general speed limits that are val-
id in the determined country; and

output means controlled by the processor and con-
figured for outputting the determined general speed
limits.

Apparatus according to claim 9, wherein the general
speed limits comprise speed limits of different class-
es of roads and streets and/or towns and villages.

Apparatus according to claim 9 or 10, further com-
prising a database and wherein the processor is con-
figured for determining the country and/or determin-
ingthe general speed limits by looking-up the country
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and/or the general speed limits in a look-up table
stored in the database.

Apparatus according to one of the claims 9 to 11,
wherein the radio receiver is configured for receiving
radio signals including the Pl codes from multiple
radio stations and wherein the processor is config-
ured for determining the country based on a statistic
of the PI codes of the received radio signals.

Apparatus according to one of the claims 9 to 12,
wherein the processor is configured for determining
strengths of radio signals including the Pl codes and
determining the country based on the strengths of
the radio signals.

Apparatus according to one of the claims 9 to 12,
wherein the processor is configured for determining
the country based on a change of Pl codes occurring
during reception of radio signals from a single radio
station with constant reception frequency by the ra-
dio receiver.
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