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(2)

(57) [Abstract]

[Problem] To provide a navigation system and
navigation device that make it possible to easily
obtain new facility information and allow such
information to be used while being identified as
new facility information.

[Means for Solving] Facility information,
including at least identification information for
identifying the identity of information, date and
time information indicating the date and time of
the information, location information specifying
the location of a facility, and a name of the
facility, is repeatedly broadcasted for a
predetermined  period  continuously  on
broadcast radio waves by a broadcasting device
200; a car navigation device 100 reads the
facility information, using the date and time
information as an index, from a facility
information storage unit in which the facility
information has been accumulated, and displays
the location of the facility along with an
accompanying mark, on a map image.

[Representative Drawing] FIG. 1
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[Scope of Patent Claims]
[Claim 1]

A navigation system comprising a broadcasting device that repeatedly
transmits, for a predetermined period continuously on radio waves, facility
information pertaining to a facility such as a restaurant, an entertainment facility, a
tourism facility, etc., and including at least identification information for identifying
the identity of the information, date and time information indicating the date and
time of the information, location information specifying the location of the facility,
and a name of the facility; and a navigation device that receives the broadcast
radio waves, the navigation system being characterized in that

the navigation device comprises:

a current location acquisition means for acquiring the current location of the
device;

a display;

a map information storage unit that stores map information;

a map information display control means which reads the map information from
the map information storage unit and displays the map information as a map image
on the display;

a reception means which receives the broadcast radio waves;

an extraction means which extracts the facility information from the received
broadcast radio waves;

a facility information storage unit which accumulates the extracted facility
information;

an accumulation control means which controls the accumulation of the facility
information in the facility information storage unit;

a facility information reading means configured to read a predetermined range
of facility information, using the date and time information as an index, from among
the facility information which has been accumulated in the facility information
storage unit; and

a facility location display control means which displays the location of a facility
pertaining to the facility information read by the facility information reading means

on the map image along with an accompanying mark.
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[Claim 2]

A navigation system as set forth in claim 1, further comprising a broadcast
database in which the facility information has been accumulated,

wherein the broadcast database is configured to send the accumulated facility
information to the broadcasting device.

[Claim 3]

A navigation system as set forth in claim 1 or 2, wherein the broadcasting device
comprises a temporary storage unit which temporarily stores the facility
information, a conversion unit which converts the facility information into a
broadcast format, and a sending unit which broadcasts the facility information on
broadcast radio waves.

[Claim 4]

A navigation system as set forth in claim 1, 2 or 3, wherein the facility which is
the object of the facility information is a facility introduced in a broadcast program
broadcasted by a broadcasting station, and the date and time information is a
broadcast date and time of the broadcast program.

[Claim 5]

A navigation system as set forth in claim 1, 2, 3 or 4, wherein the facility
information includes information about the broadcast program.
[Claim 6]

A navigation system as set forth in claim 1, 2, 3, 4 or 5, wherein the facility
information includes information about the type of the facility, and wherein the
facility information reading means of the navigation device is configured to be able
to select the facility type to read out.

[Claim 7]

A navigation system as set forth in claim 1, 2, 3, 4, 5 or 6, wherein the navigation
device is a car navigation device.
[Claim 8]

A navigation device which receives broadcast radio waves on which there is
repeatedly transmitted, continuously for a predetermined period, facility
information pertaining to a facility such as a restaurant, an entertainment facility, a

tourism facility, etc., and including at least identification information for identifying
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the identity of the information, date and time information indicating the date and
time of the information, location information specifying the location of the facility,
and a name of the facility, the navigation device being characterized in that it
comprises:

a current location acquisition means for acquiring the current location of the
device;

a display;

a map information storage unit that stores map information;

a map information display control means which reads the map information from
the map information storage unit and displays the map information as a map image
on the display;

a reception means which receives the broadcast radio waves;

an extraction means which extracts the facility information from the received
broadcast radio waves;

a facility information storage unit which accumulates the extracted facility
information;

an accumulation control means which controls the accumulation of the facility
information in the facility information storage unit;

a facility information reading means configured to read a predetermined range
of facility information, using the date and time information as an index, from among
the facility information which has been accumulated in the facility information
storage unit; and

a facility location display control means which displays the location of a facility
pertaining to the facility information read by the facility information reading means
on the map image along with an accompanying mark.

[Claim 9]

A navigation device as set forth in claim 8, wherein the facility which is the object
the facility information is a facility introduced in a broadcast program, and the date
and time information is information about the date and time when the broadcast
program was broadcasted.

[Claim 10]

A navigation device as set forth in claim 9, wherein the facility information
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includes information about the broadcast program.
[Claim 11]

A navigation device as set forth in claim 8, 9 or 10, wherein, if facility information
identical to the facility information extracted by the extraction means has already
been accumulated in the facility information storage unit, the accumulation control
means is configured to exclude said facility information from information to be
accumulated.

[Claim 12]

A navigation device as set forth in claim 8, 9, 10 or 11, wherein the
predetermined range of facility information set by the facility information reading
means is facility information having date and time information that is within a
predetermined period retroactively from the present.

[Claim 13]

A navigation device as set forth in claim 8, 9, 10, 11 or 12, wherein the facility
information reading means is configured such that the predetermined range can
be changed.

[Claim 14]

A navigation device as set forth in claim 8, 9, 10, 11, 12 or 13, wherein the facility
information includes information about the type of the facility, and wherein the
facility information reading means is configured to be able to select the facility type
to read out.

[Claim 15]

A navigation device as set forth in claim 8, 9, 10, 11, 12, 13 or 14, wherein the
facility location display control means displays at least the name of the facility along
with the location of the facility.

[Claim 16]

A navigation device as set forth in claim 8, 9, 10, 11, 12, 13, 14 or 15, wherein
the information included in the facility information is configured to allow displaying
on a display.

[Claim 17]
A navigation device as set forth in claim 8, 9, 10, 11, 12, 13, 14, 15 or 16,

comprising a voice output means which outputs information included in the facility
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information as voice information.
[Claim 18]

A navigation device as set forth in claim 8, 9, 10, 11, 12, 13, 14, 15, 16 or 17,
wherein facility information accumulated in the facility information storage unit can
be handled as map information stored in the map information storage unit.

[Claim 19]

A navigation device as set forth in claim 8, 9, 10, 11, 15, 16, 17 or 18, wherein
the navigation device is a car navigation device. [Detailed Description of the
Invention]

[Technical Field]
[0001]

The present invention relates to a navigation system and navigation device.
[Background art]

[0002]

Navigation devices have come to be widely used as car navigation devices to
be installed in vehicles, and are usually designed such that a mark indicating the
current location of the host vehicle acquired using the Global Positioning System
(GPS), roads near the current location, and, if a destination has been set, a mark
indicating the destination location, etc., are displayed on a map on a display, and
the route from the current location to the destination is shown on the map.

[0003]

Moreover, the locations of various facilities, such as amusement parks, movie
theaters and other entertainment facilities, restaurants and other retail businesses,
public institutions such as city halls and courthouses, etc., can also be displayed
on the map image on the display, depending on the user’s settings, operations,
etc. with respect to the car navigation device.

[0004]

In this way, car navigation devices allow a facility to be set as a destination and
also are able to display the locations of facilities within the range of the displayed
map, and thus comprise information about facilities in addition to information about
roads. That is, the map information used for displaying a map image on the display

of the car navigation device includes not only information about roads but also
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information about facilities.
[0005]

With regard to the information about these various facilities, it is common
practice currently to store such information in advance as map information in a
storage device such as a hard disk comprised by the car navigation device,
together with information about roads, etc., at the time of manufacturing/shipping
of the car navigation device.

[0006]

However, since the information about facilities is stored in the storage device of
the car navigation device at the manufacturing stage, even though it may have
been the latest information at the manufacturing stage, the information will become
increasingly outdated with the passage of time. Even assuming the information
was the latest information at the time of purchase of the car navigation device, that
information will gradually become outdated as time passes after the purchase.
[0007]

In this regard, various techniques may be considered for providing information
about facilities to car navigation devices. For example, a technique may be
considered where new information is stored on storage media such as CD-ROMs,
which are then distributed to users of car navigation devices, who install the
information stored on the storage media into the car navigation device.

[0008]

Another technique that has been proposed involves a user’s personal computer
accessing a database containing facility information via the Internet or other
communication lines to obtaining the information, and then transmitting this
obtained information to the car navigation device (for example, see Patent
Document 1).

[0009]

Furthermore, a technique has been proposed where a car navigation device is
equipped with a communication means, and a user operates the communication
means as needed to communicate with a host station that stores information to
allow the car navigation device to acquire the information possessed by the host

station (for example, see Patent Document 2).
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[0010]

In addition, from the perspective of providing daily information, a technique has
been proposed in which text information about daily events, etc., along with
location information, is broadcasted on broadcast radio waves, and is received by
car navigation devices (for example, see Patent Document 3).

[Patent Document 1] Japanese Unexamined Patent Application Publication 2002-
107151

[Patent Document 2] Japanese Unexamined Patent Application Publication H8-
138193

[Patent Document 3] Japanese Unexamined Patent Application Publication H11-
30524

[Disclosure of the invention]

[Problem to be solved by the invention]

[0011]

However, purchasing storage media on which information about facilities has
been stored and storing the facility information from the storage media in a storage
device of the car navigation device involves cost, time and effort for the user, and
a user may also forget to make such a purchase. Moreover, even if one obtains a
storage medium on which new information has been stored, assuming the storage
medium is made available for sale at the rate of once or twice a year, a
corresponding time lag will occur.

[0012]

By contrast, the technique where a user's personal computer retrieves
information via a communication line from a server that has a database in which
information is stored, and transmits that information to the car navigation device,
allows for the acquisition of new information, provided that the information
accumulated on the server is new.

[0013]

However, this technique requires equipment that allows a personal computer to
obtain information from a server via a communication line and transmit that
information to the car navigation device, and equipment that allows the car

navigation device to receive transmission of information from a personal computer.
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In addition, it takes time for the user to personally access the server, obtain the
information, and transmit the information to the car navigation device. Moreover,
since individual users connect to the server, the equipment burden of constantly
maintaining and managing the database server increases.

[0014]

Furthermore, the technique in which the car navigation device obtains
information using a communication means from a host station database is simple
in that the car navigation device obtains information directly.

[0015]

However, it is necessary to construct such a communication environment for the
car navigation device, and the equipment costs, communication costs, etc. for this
purpose will be incurred by the users. Also, it takes time for a user to connect to
the host station and obtain the information. Furthermore, since individual users
connect to the host station via a communication means, it becomes necessary to
constantly maintain and manage this database server, and the equipment burden
on the party providing the information is increased.

[0016]

These techniques described above have in common the feature that information
about facilities is accumulated in a storage device of a car navigation device to
allow use of that information. However, if there are too many facilities shown on
the map on the display of the car navigation device, some users will find it difficult
to select and make use of information about the facilities. Thus, it may not be
beneficial to simply increase the amount of new information.

[0017]

It will be noted that a technique of providing daily information has been
proposed. However, this technique does not involve accumulating facility
information to allow users to use that facility information later. It simply serves to
allow users to find out about the day’s events.

[0018]

Thus, when a car navigation device has accumulated new information, it can be

concluded that making it possible for such information to be used in a manner that

allows the new information to be identified as new information would facilitate the
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selection of facilities by users.
[0019]

It is therefore an object of the present invention to provide a navigation system
in which the navigation device can easily obtain new facility information and use
such information while identifying it as new facility information, and to provide a
navigation device which can easily acquire new facility information and can use
such information while identifying it as new facility information.

[Means for solving the problem]
[0020]

(1) The navigation system of the present invention is a navigation system
comprising a broadcasting device that repeatedly transmits, for a predetermined
period continuously on radio waves, facility information pertaining to a facility such
as a restaurant, an entertainment facility, a tourism facility, etc., and including at
least identification information for identifying the identity of the information, date
and time information indicating the date and time of the information, location
information specifying the location of the facility, and a name of the facility; and a
navigation device that receives the broadcast radio waves, the navigation system
being characterized in that the navigation device comprises: a current location
acquisition means for acquiring the current location of the device; a display; a map
information storage unit that stores map information; a map information display
control means which reads the map information from the map information storage
unit and displays the map information as a map image on the display; a reception
means which receives the broadcast radio waves; an extraction means which
extracts the facility information from the received broadcast radio waves; a facility
information storage unit which accumulates the extracted facility information; an
accumulation control means which controls the accumulation of the facility
information in the facility information storage unit; a facility information reading
means configured to read a predetermined range of facility information, using the
date and time information as an index, from among the facility information which
has been accumulated in the facility information storage unit; and a facility location
display control means which displays the location of a facility pertaining to the

facility information read by the facility information reading means on the map image
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along with an accompanying mark.
[0021]

Furthermore, the navigation device of the present invention is a navigation
device that receives radio waves on which there is repeatedly transmitted,
continuously for a predetermined period, facility information pertaining to a facility
such as a restaurant, an entertainment facility, a tourism facility, etc., and including
at least identification information for identifying the identity of the information, date
and time information indicating the date and time of the information, location
information specifying the location of the facility, and a name of the facility, the
navigation device being characterized in that it comprises: a current location
acquisition means for acquiring the current location of the device; a display; a map
information storage unit that stores map information; a map information display
control means which reads the map information from the map information storage
unit and displays the map information as a map image on the display; a reception
means which receives the broadcast radio waves; an extraction means which
extracts the facility information from the received broadcast radio waves; a facility
information storage unit which accumulates the extracted facility information; an
accumulation control means which controls the accumulation of the facility
information in the facility information storage unit; a facility information reading
means configured to read a predetermined range of facility information, using the
date and time information as an index, from among the facility information which
has been accumulated in the facility information storage unit; and a facility location
display control means which displays the location of a facility pertaining to the
facility information read by the facility information reading means on the map image
along with an accompanying mark.

[0022]

The navigation device of the present invention is the navigation device which is
a component of the navigation system of the present invention, but conceived of
as an independent invention. Therefore, the navigation system of the present
invention will be described together with the navigation device of the present
invention.

[0023]
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(2) In the navigation system of the present invention, a broadcasting device
broadcasts facility information on broadcast radio waves, and a navigation device
receives the broadcast radio waves and extracts the facility information therefrom,
and accumulates the extracted facility information.

[0024]

Since broadcast radio waves are utilized to provide new facility information to
the navigation device, any navigation device that can receive the broadcast radio
waves and extract the facility information will be able to easily obtain the facility
information. In other words, the navigation device only needs to be provided with
an environment that allows receiving the broadcast radio waves. There is no need
for the car navigation device to be provided with a communication means, nor is
there any need for the user to connect to a server using a communication means.
[0025]

The broadcasting device repeatedly broadcasts facility information continuously
for a predetermined period. Since the facility information is continuously
broadcasted repeatedly in this manner, the navigation device will be able to easily
acquire the facility information once the reception means of the navigation device
starts operating and receiving the broadcast radio waves.

[0026]

It should be noted that the language “continuously broadcasted repeatedly”
does not preclude that there may be time periods, such as late at night, when the
broadcast radio waves are not broadcasted. In other words, this does not mean
completely uninterrupted for 24 hours per day, and includes both cases of
continuing without interruption for 24 hours and cases where there are periods of
interruption during broadcasting. Broadcasting may be interrupted during a certain
time slot, for example from 2 AM to 3 AM, for maintenance or other reasons, and
there can also be interruption due to some sort of accident.

[0027]

Further, since the broadcasting device repeatedly broadcasts the facility
information continuously for a predetermined period, if the navigation device of the
present invention is activated and receives the broadcast radio waves within that

predetermined period, the navigation device will be able to obtain the facility
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information broadcasted within that predetermined period. Assuming certain
facility information were to be broadcasted only once, the navigation device would
not be able to receive that facility information if it missed that broadcast. By
repeatedly broadcasting continuously for a certain predetermined period in this
manner, it becomes easier for the navigation device receiving the broadcast radio
waves to receive the facility information. In other words, the user just needs to
activate the navigation device within that predetermined period.

[0028]

Furthermore, with regard to individual items of facility information, the period
during which the facility information is broadcasted is a predetermined period. For
example, it may be period of a particular duration, such as 1 week or 10 days. After
the predetermined period has elapsed, that facility information will no longer be
broadcasted, but newly added facility information will be broadcasted. Therefore,
the facility information being broadcasted at a certain point in time is normally
multiple items of facility information, and the broadcasted facility information is
gradually updated. Note that it is also possible for only a single item of facility
information to be repeatedly broadcasted. This may happen if no new facility
information is added for broadcasting.

[0029]

It should be noted that it is preferable that the broadcasting device comprise a
temporary storage unit which temporarily stores facility information, a conversion
unit which converts the facility information into a broadcast format, and a sending
unit which broadcasts the facility information on broadcast radio waves.

[0030]

Operating the broadcasting device so that facility information to be broadcasted
for a predetermined period is stored in the temporary storage unit for a
predetermined period, the stored facility information is converted by the conversion
unit into a broadcast format, and is continuously broadcasted repeatedly on
broadcast radio waves from the sending unit, makes it possible for the
broadcasting device to repeatedly broadcast the facility information continuously
for a predetermined period.

[0031]
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The predetermined period should be set in consideration of factors such as
frequency and interval of generation of facility information, amount of facility
information to be broadcasted, user convenience, such as the possibility of
receiving facility information, etc.

[0032]

(3) In the navigation system of the present invention, it is preferable to have a
broadcast database which accumulates facility information, configured such that
the broadcast database sends the accumulated facility information to the
broadcasting device.

[0033]

As described above, since the broadcasting device broadcasts facility
information for a predetermined period, with regard to the facility information to be
broadcasted by the broadcasting device, there is a need to add new facility
information in a timely fashion and delete facility information after a predetermined
period has elapsed. Therefore, by constructing a broadcast database which
accumulates in advance the facility information to be newly broadcasted, it can be
ensured that necessary facility information is sent to the broadcasting device in a
timely manner.

[0034]

(4) The “facility information” broadcasted by the broadcasting device is
information relating to facilities such as restaurants, entertainment facilities,
tourism facilities, etc., and is information including at least “identification
information” for identifying the identity of the information, “date and time
information” indicating the date and time of the information, “location information”
specifying the location of the facility, and the “name” of the facility. The meaning of
“at least” here is that information other than identification information, date and
time information, location information and name may also be included.

[0035]

The identification information is information for identifying the identity of the
information, and is information that makes it possible to distinguish the facility
information in question from other facility information. Being able to distinguish

identical facility information from different facility information on the basis of the
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identification information in this manner makes it possible to prevent the
broadcasting device from mistaking the same facility information for different
facility information and broadcasting it redundantly, and to prevent the navigation
device from mistaking the same facility information for different facility information
and storing it redundantly when accumulating facility information.

[0036]

The date and time information serves as criteria for the newness of the facility
information. Including date and time information in facility information makes it
possible to determine the newness of the facility information. As will be described
later, since the facility information reading means of the navigation device is
configured to read a predetermined range of facility information using the date and
time information as an index from among the facility information accumulated in
the facility information storage unit, the user of the navigation device can easily
find out new facility information within a predetermined range using this date and
time information as an index.

[0037]

Although the term “date and time information” is used here, it should be noted
that this information may just be the date consisting of year, month and day, or
may include time information such as hours, minutes and seconds. The level of
units (hours, minutes, seconds) to be included can be set in consideration of
convenience, necessity, simplicity, etc.

[0038]

As the date and time of this date and time information, the date and time when
the facility information was generated can be used, or the scheduled broadcast
date and time when the facility information will first be broadcasted on broadcast
radio waves, etc. can also be used. Also, in the case where the facility information
is information about a facility that was introduced in a broadcast program, the
broadcast date and time of the broadcast program that introduced the facility, the
date and time when the facility was actually introduced in the broadcast program,
etc. can also be used. Note that since the broadcast date and time of a broadcast
program has a certain duration, it suffices to suitably select the start time, end time,

etc. The point is that the broadcast date and time should be set in a way that is
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useful for determining the newness of the facility information.
[0039]

It will be noted that there may be cases where facility information about the
same facility has different identification information and date and time information.
In such cases, the information constitutes different facility information. Even for the
same facility, when facility information is created after some time has elapsed, the
business hours and other information about that facility may change, and the same
facility may also be introduced in a different broadcast program. Even though the
same facility is involved, the information is different, and the newness of the
information is also different.

[0040]

The facility information includes location information that makes it possible to
specify the location of the facility. This location information makes it possible to
display the location of that facility on the map image displayed on the display
provided in the navigation device.

[0041]

As this location information, location information is used which corresponds to
the technique for setting locations used by the navigation device. Navigation
devices such as car navigation devices normally acquire the current location by
recognizing latitude and longitude through GPS, so the location information can be
made up of latitude and longitude. If the current location is acquired by a technique
other than GPS, location information corresponding to that technique can be used.
[0042]

The facility information also includes the name of the facility. The name makes
it easy to distinguish the facility from other facilities, and makes storing and
retrieval more convenient. In any case, it is obvious that not knowing the name of
a facility would be inconvenient.

[0043]

Furthermore, in addition to the above-mentioned information such as
identification information, date and time information, location information, name,
etc., this facility information can include other information about the facility

(hereinafter referred to as “additional information”, as appropriate). Additional
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information can be selected in consideration of user convenience, and is not limited
to text information and can also be image information.
[0044]

An example of additional information would include the type of the facility. This
is information about what type of facility the facility is, such as a restaurant,
entertainment facility, etc. Rather than just saying it is a restaurant, it can also be
further subdivided into subcategories such as French restaurant, Italian restaurant,
Chinese restaurant, Japanese restaurant, etc. Similarly, entertainment facilities
may be subdivided into subcategories such as movie theater, bowling alley, billiard
hall, etc. It is also possible to process the information solely on the basis of the
subdivided types. The types can be classified and lower-level types can be defined
as appropriate in consideration of user convenience, etc.

[0045]

Business days, non-business days, business hours, phone number, address,
availability of parking, etc. of the facility can also be included as additional
information. Business days and hours are likely one kind of information that users
would want to know. Characteristic features of a facility, for example, a
recommended dish in the case of restaurant, would be another example. In this
case, the names of the recommended dishes can be included as additional
information along with an image thereof. Other characteristics and conveniences
of the facility can also be included. For example, additional information can include
information such as large parking space, spacious interior, capacity in terms of
number of people, number of seats, etc.

[0046]

It will be noted that there are numerous facilities that can be the object of facility
information. There are facilities that would be of interest to a user, and conversely,
facilities which are of no interest to a user. Broadcasting facility information on
facilities of no interest to the user and causing such information to be accumulated
in the navigation device would not only lead to increasing the amount of facility
information accumulated in the navigation device but may also make selection
more difficult for the user.

[0047]
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In this case, it is likely that a considerable proportion of users would want to find
facility information about facilities introduced in recent broadcast programs.
Therefore, it is preferable that facilities introduced in broadcast programs
broadcasted by a broadcasting station be selected as facilities that are the object
of facility information.

[0048]

Thus, when a facility introduced in a broadcast program is taken as a facility that
is the object of facility information, it is also preferable that the additional
information include information about the broadcast program that broadcasted
information about that facility. For example, this can include the broadcasting
station name, broadcast program name, broadcast date, broadcast time, etc.
[0049]

By making it possible to obtain facility information about a facility introduced in
a broadcast program based on the broadcast program name, broadcast date and
time etc., for users who remember the broadcast program name, broadcast date
and time etc., there is the benefit that they can obtain facility information about a
facility covered in that broadcast program using clues like the broadcast program
name, broadcast date and time, etc.

[0050]

Moreover, for a broadcasting station that broadcasts, from its own broadcasting
device, facility information about facilities covered in its own broadcast programs,
including information about the broadcast programs in the facility information would
also have the benefit of publicizing the station’s own broadcast programs.

[0051]

(5) In this navigation system, the navigation device comprises a reception
means for receiving broadcast radio waves carrying facility information, and an
extraction means for extracting facility information from the received broadcast
radio waves. The reception means makes it possible to receive broadcast radio
waves carrying facility information, and the extraction means makes it possible to
extract facility information from the broadcast radio waves. Since the broadcasting
device repeatedly broadcasts facility information continuously for a predetermined

period, as described above, the navigation device can conveniently acquire such
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new facility information.
[0052]

Further, since this navigation device comprises a facility information storage unit
for accumulating extracted facility information and an accumulation control means
for controlling accumulation of facility information in the facility information storage
unit, the accumulation control means can control accumulation of extracted facility
information in the facility information storage unit. The facility information
accumulated in this facility information storage unit is read out and used by the
facility information reading means.

[0053]

It will be noted that since facility information is repeatedly broadcasted
continuously for a predetermined period, the same facility information may be
extracted multiple times. In such cases, it is preferable for the accumulation control
means to search whether or not the same facility information has already been
accumulated in the facility information storage unit, using the identification
information of the facility information as an index, and if the same facility
information has already been accumulated, to automatically exclude the facility
information extracted by the extraction means from information to be accumulated
in the facility information storage unit.

[0054]

This navigation device comprises a current location acquisition means for
acquiring its own current location, a display, a map information storage unit which
stores map information to be displayed on the display as a map image, and a map
information display control means which reads map information from the map
information storage unit and displaying it on the display as a map image, and can
thus acquire the current location using the aforementioned GPS, etc., read map
information for the needed area from the map information storage unit, and display
the area around the current location on the display as a map image. In this case,
in addition to displaying roads around the current location, depending on the
settings, the locations of facilities such as entertainment facilities, restaurants,
public facilities, etc. are also displayed. In other words, as described above, the

map information stored in the map information storage unit normally includes not
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only information about roads but also information about facilities.
[0055]

Furthermore, this navigation device comprises a facility information reading
means configured to read a predetermined range of facility information, using the
date and time information as an index, from among the facility information
accumulated in the facility information storage unit; and a facility location display
control means which displays the location of a facility pertaining to the facility
information read by the facility information reading means on the map image along
with an accompanying mark.

[0056]

Since this facility information reading means is configured to read a
predetermined range of facility information using the date and time information as
an index, it becomes possible to selectively read newer facility information from
among the accumulated facility information.

[0057]

In this case, from the perspective of providing new facility information to the
user, it is preferable that the “predetermined range of facility information” be facility
information having date and time information within a predetermined temporal
range retroactively from the current time. For example, if “predetermined range of
facility information” is set as facility information with date and time information
within 1 week retroactively from the current time, facility information having date
and time information within 1 week retroactively from the current time will be read
out, and if set as facility information within 2 weeks, facility information having date
and time information within 2 weeks retroactively from the current time will be read
out.

[0058]

This “predetermined range” can be fixed in advance, or can be configured so
that the user can arbitrarily set the predetermined range. From the perspective of
user convenience, it is preferable that the predetermined range be set to be
changeable. Changing the predetermined range means, for example, changing the
initial setting of “predetermined range of facility information” from facility

information with date and time information within 1 week, retroactively from the
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current time, to facility information with date and time information within 2 weeks
retroactively from the current time.
[0059]

It is also possible to have a setting whereby facility information having date and
time information matching a specified date is read out. Doing so makes it possible
to not only selectively read out new facility information, but also to read out facility
information having a specified date, thus improving user convenience.

[0060]

Furthermore, when the additional information included in the facility information
contains information about the type of facility, it is preferable that the facility
information reading means be configured to be able to select the type of facility to
display on the map image. By selecting and reading out information about facilities
matching that type based on the information about facility type, the facility location
display control means can display the locations of facilities of the corresponding
type on the map screen.

[0061]

Besides wanting to vaguely obtain information about facilities that have become
a popular topic of conversation, users often have objectives such as wanting to
have a meal already, or wanting to go to an entertainment facility for entertainment.
Therefore, being able to select the facility type and display facilities corresponding
to that type, rather than simply displaying facility information, would improve user
convenience.

[0062]

Since the read facility information contains location information, the facility
location display control means can indicate the location of facilities on the map
image displayed on the display based on that location information. Also, since the
locations of the facilities are displayed with an accompanying mark, the user can
distinguish and recognize whether the facility pertains to the facility information
read by the facility information reading means, or is a facility stored in the map
information storage unit. In other words, the user can recognize new facility
information as such.

[0063]
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It should be noted that the mark may contain words such as “Recommended”,
“‘New”, “Latest”, etc., or may be some kind of symbol such as an asterisk, provided
that it allows appropriate recognition by the user.

[0064]

In this case, rather than just indicating the location of the facility, settings can
also be made to read the name of the facility contained in the facility information
and display the name of the facility along with the location. Displaying the name of
the facility further improves user convenience.

[0065]

It is preferable that this navigation device be configured such that information
included in the facility information can be displayed on the display. The facility
information includes the name of the facility, phone number, business hours,
availability of parking and other textual information, as well as image information
and the like, and being able to display the appropriate items from among such
information on the display improves user convenience.

[0066]

It is also preferable that this navigation device comprise a voice output means
which outputs information included in the facility information as voice information.
[0067]

The information included in the facility information, especially the additional
information, can become quite extensive in terms of the amount of information.
Therefore, if the car navigation device has a voice output means that provides
voice guidance functions, from the perspective of the safety of a user driving the
car, it is preferable to output the information included in the facility information by
voice rather than displaying it on the display.

[0068]

In this navigation device, it is preferable that facility information accumulated in
the facility information storage unit can be handled as information included in the
map information stored in the map information storage unit.

[0069]
Since the facility information reading means is configured to read a

predetermined range of facility information using date and time information as an
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index, facility information outside the predetermined range will not be read out.
Such information can be considered as facility information lacking freshness.
[0070]

However, the facility information accumulated in the facility information storage
unit remains accumulated unless deleted, so if, on the basis of settings, such
information can be handled as information contained in the map information stored
in the map information storage unit rather than being displayed with an
accompanying mark by the facility location display control means, the facility
information will increase accordingly, improving user convenience. Also, since no
accompanying mark is displayed, such information will not be confused with new
facility information.

[0071]

(6) It will be noted that a car navigation device is preferable as the navigation
device of the present invention, and therefore a car navigation system is preferable
as the navigation system of the present invention. However, it is not necessary
that the navigation device be a car navigation device. The navigation device of the
present invention can also be configured using a portable telephone set, in which
case the navigation system of the present invention would be constituted using a
portable telephone set.

[Best mode for embodying the invention]
[0072]

(1) Overview of navigation system

A car navigation system will be described as an embodiment of the navigation
system of the present invention. As shown in FIG. 1, the car navigation system of
the present embodiment comprises a broadcasting device 200, a broadcast
database 300, and a car navigation device 100.

[0073]

The broadcast database 300 is a database in which facility information has been
accumulated. In the present embodiment, it is configured to send facility
information to be broadcasted to the broadcasting device 200.

[0074]

The broadcasting device 200 is a device that repeatedly broadcasts facility
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information continuously on broadcast radio waves. In the present embodiment, it
is configured to receive facility information to be broadcasted on broadcast radio
waves from the broadcast database 300.

[0075]

In the present embodiment, the broadcasting device 200 is installed in a
broadcasting station (not illustrated), and the broadcast database 300 is installed
outside the broadcasting station where the broadcasting device 200 is installed.
[0076]

The car navigation device 100 is a device that receives, accumulates and uses
facility information broadcasted by the broadcasting device 200 on broadcast radio
waves.

[0077]

In the car navigation system of the present embodiment, facility information
accumulated in the broadcast database 300 is sent to the broadcasting device 200
at preset times. The broadcasting device 200 temporarily accumulates the
received facility information, and repeatedly broadcasts it continuously on
broadcast radio waves. The car navigation device 100 receives the broadcast radio
waves, extracts facility information from the broadcast radio waves, and
accumulates the extracted facility information. The user of the car navigation
device 100 can then make use of the accumulated facility information when
selecting a facility.

[0078]

Note that in the present embodiment, the facilities that are the object of facility
information are facilities introduced in broadcast programs, such as restaurants,
entertainment facilities, tourism facilities, etc. Also, it will be assumed that the date
and time information contained in the facility information is information about the
date and time when the broadcast program introducing that facility ends.

[0079]

The facility information in the present embodiment includes identification
information for distinguishing this information from other information; broadcast
date and time (e.g. YYYY/MM/DD hh:mm) as date and time information; location

information of the facility (e.g. longitude ** degrees ** minutes, latitude ** degrees
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** minutes); name of the facility; name of the broadcast program; type of facility,
i.e. restaurant, entertainment facility, and if a restaurant, subcategories such as
French restaurant, Italian restaurant, Japanese restaurant, Chinese restaurant;
address; phone number; URL; business days/hours; non-business days;
availability of parking; images of the facility building and of the facility and images
related to food or services provided by the facility; and comment information
configured to be outputted as voice information about the facility by the voice
output means of the car navigation device.

[0080]

(2) Configuration of broadcasting device 200 and broadcast database 300

The broadcasting device 200 and broadcast database 300 will be described in
more detail with reference to FIG. 2.

[0081]

The broadcasting device 200 has a temporary storage unit 201, a conversion
unit 202, and a sending unit 203. The temporary storage unit 201 is a storage unit
that temporarily stores facility information to be repeatedly broadcasted
continuously on broadcast radio waves for a predetermined period. The sending
unit 203 is configured to repeatedly broadcast continuously the facility information
stored in this temporary storage unit 201.

[0082]

Therefore, by updating the facility information stored in the temporary storage
unit 201, the facility information broadcasted by the sending unit 203 can be
updated. The system is configured such that the individual items of facility
information stored in the temporary storage unit 201 are erased after being held
for a predetermined period, and new facility information is sent from the broadcast
database 300. In this manner, the facility information stored in the temporary
storage unit 201 gets updated.

[0083]

The conversion unit 202 has the function of converting facility information into a
broadcast format so that it can be broadcasted on broadcast radio waves.
Therefore, the car navigation device 100 is configured to convert the facility

information from this broadcast format into a data format that can be utilized by the
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car navigation system.
[0084]

The sending unit 203 utilizes a specified band of radio or TV broadcast radio
waves, or a specified band of digital broadcast radio waves, to send facility
information on broadcast radio waves. The broadcast radio waves used here may
be any broadcast radio waves that can carry facility information. For example,
broadcast radio waves used in FM multiplex broadcasting can be used. Also,
broadcast radio waves of terrestrial digital broadcasting can be used. In this case,
the facility information carried on the broadcast radio waves will have a broadcast
format matching the broadcast radio waves used.

[0085]

In the present embodiment, the broadcast database 300 accumulates facility
information about facilities introduced in broadcast programs. The system is
configured such that the facility information stored in the broadcast database 300
is sent to the temporary storage unit 201 of the broadcasting device 200 via a
network (not illustrated) in time with the ending of the broadcast program
introducing that facility.

[0086]

(3) Operation of broadcasting device 200 and broadcast database 300

The operation by which facility information is sent from the broadcast database
300 and the broadcasting device 200 repeatedly broadcasts the facility information
continuously on broadcast radio waves for a predetermined period will be
explained using an example.

[0087]

In the present embodiment, the “predetermined period” during which the
broadcasting device 200 repeatedly broadcasts facility information continuously on
broadcast radio waves is set to 1 week after the end of broadcasting of the
broadcast program that introduced that facility.

[0088]

For example, it will be assumed that there are broadcast programs introducing

facilities over the course of a week from Monday to Sunday: on Monday, there is

broadcast program A, on Tuesday there is broadcast program B and broadcast
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program C, on Wednesday there is broadcast program D, on Thursday is
broadcast program E and broadcast program F, on Friday there is broadcast
program G and broadcast program H, on Saturday there is broadcast program |,
and on Sunday there is broadcast program J and broadcast program K.

[0089]

Since the broadcasting device 200 is configured to broadcast facility information
about facilities introduced in a broadcast program for 1 week after that broadcast
program ends, taking the period from Monday until Sunday as 1 week, the
broadcasting device 200 will, for example, repeatedly broadcast continuously on
broadcast radio waves the facility information from broadcast programs A through
K of week 1, from the time when the final broadcast program K of week n ends
until time when broadcast program A of the following week n+1 ends.

[0090]

The facility information in this case is shown in FIG. 3 (a). In FIG. 3 (a), A(n), B
(n), C(n), D (n), E (n), F (n), G (n), H(n), I (n), J (n) and K (n) are facility information
about facilities introduced in broadcast programs of the same letter during week 1.
For example, B (n) is facility information about a facility introduced in broadcast
program B of week 1. Since the number of facilities introduced in one broadcast
program is not limited to one, the facility information of B (n) is likewise not
necessarily information about only one facility, and may be facility information
about two or more facilities. In this way, facility information from A (n) to K (n) is

repeatedly broadcasted continuously.

]

[0091]

Then, at the point when broadcast program E on Thursday of week n+1 ends,
the facility information broadcasted by the broadcasting device 200 will be as
shown in FIG. 3 (b). That is, the facility information will consist of F (n), G (n), H
(n), I (n), J (n), K (n), A (n+1), B (n+1), C (n+1), D (n+1) and E (n+1). Here, n+1
refers to week n+1, so for example A (n+1) refers to facility information about a
facility introduced in broadcast program A of week n+1.
[0092]

In this manner, from the end of broadcast program E on Thursday until the end
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of broadcast program F, the facility information F (n), G (n), H (n), I (n), J (n), K (n),
A (n+1), B (n+1), C (n+1), D (n+1) and E (n+1) will be repeatedly broadcasted
continuously.

[0093]

Furthermore, from the end of the broadcast of broadcast program K of week
n+1 until the end of the broadcast of broadcast program A of week n+2, the facility
information A (n+1), B (n+1), C (n+1), D (n+1), E (n+1), F (n+1), G (n+1), H (n+1),
I (n+1), J (n+1) and K (n+1) shown in FIG. 3 (c) will be repeatedly broadcasted
continuously.

[0094]

For the sending unit 203 to broadcast facility information that is to be
broadcasted on broadcast radio waves, that facility information must be stored in
the temporary storage unit 201. Therefore, facility information that has been stored
for 1 week must be erased from the temporary storage unit 201, and new facility
information must be newly stored in the temporary storage unit 201.

[0095]

Taking the case of FIG. 3 (b) as an example, when broadcast program E on
Thursday of week n+1 ends, the facility information of broadcast program E of
week n, i.e. E (n), which was stored in the temporary storage unit 201 up to that
point, will be deleted, and E (n+1) will be sent from the broadcast database 300 to
the temporary storage unit 201 of the broadcasting device 200. Since F (n), G (n),
H (n), I (n), J (n), K(n), A (n+1), B (n+1), C (n+1) and D (n+1) are already stored
in the temporary storage unit 201, F (n), G (n), H (n), I (n), J (n), K(n), A (n+1), B
(n+1), C (n+1), D (n+1) and E (n+1) will be stored in the temporary storage unit
201.

[0096]

The F (n), G (n), H (n), I (n), J (n), K(n), A (n+1), B (n+1), C (n+1), D (n+1) and
E (n+1) stored in the temporary storage unit 201 will be converted to the broadcast
format by the conversion unit 202 and repeatedly broadcasted continuously from
the sending unit 203 on broadcast radio waves until broadcast program F on
Thursday of week n+1 ends.

[0097]
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Then, when broadcast program F on Thursday of week n+1 ends, F (n) stored
in the temporary storage unit 201 will be erased, and F (n+1) will be sent from the
broadcast database 300 to the temporary storage unit 201.

[0098]

The facility information G (n), H (n), | (n), J (n), K (n), A (n+1), B (n+1), C (n+1),
D (n+1), E (n+1) and F (n+1) will be stored in the temporary storage unit 201, and
until broadcast program G on Friday of week n+1 ends, this facility information will
be converted to the broadcast format by the conversion unit 202 and repeatedly
broadcasted continuously from the sending unit 203.

[0099]

Thus, looking at individual items of facility information, the facility information
sent from the broadcast database 300 to the temporary storage unit 201 of the
broadcasting device 200 is stored in the temporary storage unit 201, and facility
information which has been stored for 1 week is erased. Looking at the facility
information stored in the temporary storage unit 201 as a whole, it is gradually
replaced.

[0100]

Furthermore, since the facility information stored in the temporary storage unit
201 goes through the conversion unit 202 and is broadcasted by the sending unit
203, as the facility information stored in the temporary storage unit 201 is replaced,
the facility information broadcasted by the broadcasting device 200 is also
replaced.

[0101]

In this way, when the “predetermined period” is set as 1 week after end of the
broadcast program, if that broadcast program is broadcasted once a week, the
repeatedly broadcasted facility information will be replaced little by little each time
a broadcast program introducing a facility ends, and when the broadcast program
of the next week ends, the facility information introduced in the broadcast program
of the previous week will no longer be broadcasted. Looking at the repeatedly
broadcasted facility information as a whole, the facility information is replaced little
by little, but looking at individual items of facility information, these are repeatedly

broadcasted continuously on broadcast radio waves for 1 week.
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[0102]

Note that in the present embodiment, the facilities that are the object of facility
information broadcasted by the broadcasting device 200 on broadcast radio waves
do not necessarily have to be facilities featured in broadcast programs
broadcasted by the broadcasting station where that broadcasting device 200 is
installed. The point is that as long as facility information about facilities featured in
broadcast programs can be obtained according to the broadcasting schedule of
the broadcasting device 200, the information can also be information about
facilities covered in broadcast programs of affiliated stations, or even information
about facilities covered in broadcast programs of unaffiliated stations. Even if the
time slots of the broadcast programs overlap, there will be no confusion since each
item of facility information has its own unique identification information.

[0103]

It should be noted that from the perspective of providing facility information only
to users of this car navigation system, the broadcasting device 200 may
broadcasted with scrambling applied to the broadcast radio waves. In this case,
providing the broadcasting device 200 with an encryption means (not illustrated)
for applying scrambling makes it possible for the broadcast radio waves to be
scrambled before broadcasting. In this case, the encryption means may be
disposed between the conversion unit 202 and the sending unit 203.

[0104]

Encrypting the facility information itself in advance is also an effective technique.
In this case, the facility information just needs to be encrypted before accumulating
in the broadcast database.

[0105]

It will be noted that in the present embodiment, the broadcast database 300 is
installed outside the broadcasting station where the broadcasting device 200 is
installed. However, it is also possible to install the broadcast database 300 inside
the broadcasting station where the broadcasting device 200 is installed. With
regard to administration and management as well, the same business operator
may administrate and manage both the broadcast database 300 and the

broadcasting device 200, or different business operators may separately install
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these and administrate and manage them under cooperation between the two.
[0106]

(4) Configuration of car navigation device

As shown in FIG. 4, the car navigation device 100 of the present embodiment
comprises a reception unit 101, an extraction unit 102, a database unit 103, a
current location acquisition unit 104, a display 106, a voice recognition unit 109, a
voice synthesis unit 108, a control unit 105, and a control panel 107.

[0107]

In addition to the control functions explained individually below, the control unit
105 has the function of controlling other operations of the car navigation device
100.

[0108]

The control panel 107 is a panel that conveys the user’s instructions to the
control unit 105. In this car navigation device 100, the screen of the display 106
also serves as part of the control panel 107, and by touching icons and other
marks, characters etc. displayed on the screen, the user can give instructions to
the control unit 105.

[0109]

The current location acquisition unit 104 has the function of acquiring the latitude
and longitude of the current location of the vehicle using GPS, and the control unit
105 is configured to recognize the latitude and longitude of the current location
acquired by the current location acquisition unit 104.

[0110]

The display 106 is a device that displays images and text information. Display
of images such as map images and of text information, etc. on this display 106 is
controlled by the control unit 105.

[0111]

The voice synthesis unit 108 has the function of synthesizing information
conveyed from the control unit 105 into voice information, and outputting the
synthesized voice information to the speaker 110.

[0112]
The voice recognition unit 109 has the function of recognizing human voice
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inputted into the microphone 111 as human voice information, converting it into
information that can be recognized by the control unit 105, and outputting it to the
control unit 105.

[0113]

The database unit 103 is a storage device, which can be configured using a
hard disk. In the present embodiment, the database unit 103 serves the role of the
facility information storage unit that accumulates facility information, and the role
of the map information storage unit that stores map information. One or multiple
hard disks may be used. In the present embodiment, the facility information
storage unit and map information storage unit of the navigation device of the
present invention are implemented using a single storage device, but it is also
possible to implement the facility information storage unit and map information
storage unit using separate storage devices.

[0114]

This database unit 103 stores map information and facility information as
databases. As described later, the map information is displayed as a map image
on the display 106. This map information includes not only information about roads,
but also information about facilities. As already mentioned, the map information
provided by car navigation devices includes not only information about roads to
the destination, but also information about facilities around the roads. It also has
information such as name, phone number, location, etc. about facilities for cases
where the facility is set as the destination.

[0115]

Facility information continuously broadcasted repeated by the broadcasting
device 200 in FIG. 1 on broadcast radio waves for a certain period is accumulated
in the database unit 103. In the following description of the present embodiment,
for the sake of expediency, the facility information included in the map information
along with road information will be called “map facility information” to distinguish it
from the “facility information” broadcasted on broadcast radio waves in this car
navigation system of the present embodiment.

[0116]

Furthermore, when the car navigation device 100 also has audio functions, the
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database unit 103 would be normally configured to store music data.
[0117]

The reception unit 101 has the function of receiving broadcast radio waves on
which the broadcasting device 200 broadcasts facility information, and the
extraction unit 102 has the function of extracting the facility information from the
broadcast radio waves received by the reception unit 101 and converting the
facility information from the broadcast format to a format that can be used by the
car navigation device 100.

[0118]

When the broadcasting device 200 broadcasts with scrambling applied to the
broadcast radio waves, a decryption means (not illustrated) for descrambling can
be provided between the reception unit 101 and the extraction means 102 to
enable descrambling of the broadcast radio waves received by the reception unit
101.

[0119]

Furthermore, when the facility information broadcasted on broadcast radio
waves is itself encrypted, a decryption means (not illustrated) for decrypting the
encrypted facility information should be provided in the extraction unit 102. This
makes it possible to decrypt the facility information extracted by the extraction unit
102.

[0120]

The control unit 105 recognizes the facility information extracted by the
extraction unit 102, determines whether or not facility information with the same
identification information has already been accumulated in the database unit 103
by searching the facility information accumulated in the database unit 103, and
performs control to accumulate, in the database unit 103, facility information
determined not to have been already accumulated in the database unit 103, and
directly erase facility information determined to already be accumulated.

[0121]

By configuring the system such that facility information not yet accumulated in

the database unit 103 will be accumulated in the database unit 103 under control

of the control unit 105, facility information can be accumulated conveniently without
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the user having to bear the burden of performing some sort of decision or
manipulation, and the operation of storing the same facility information in the
database unit 103 multiple times can be avoided.

[0122]

It should be noted that when the hard disk of the database unit 103 is being
used for playback of music data stored thereon, it is realistically not possible to
write and store facility information on the hard disk of the database unit 103 in that
state.

[0123]

In this case, the control unit 105 performs control such that the operation of
accumulating the identification information extracted by the extraction unit 102 will
not be performed.

[0124]

Since facility information is repeatedly broadcasted continuously on broadcast
radio waves, the user can accumulate facility information after the use for the
purpose of music playback has ended.

[0125]

The system can also be configured such that, rather than automatically
accumulating facility information in the database unit 103 under the control of the
control unit 105, for each item of facility information extracted by the extraction unit
102, the user is allowed to decide whether or not to accumulate it in the database
unit 103, and the user instructs one by one whether to accumulate or not
accumulate each item of facility information.

[0126]

The control unit 105, having acquired the latitude and longitude of the current
location by means of the current location acquisition unit 104, performs control to
read map information of the area around the current location from the database
unit 103, or if a destination is given, map information including the route from the
current location to the destination, and to display this as a map image on the
display 106. As with current typical car navigation devices, the user can change
the range of the area displayed on the display 106 by adjusting the scale.

[0127]
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In this case, in response to manipulation of the control panel 107, the control
unit 105 performs control to not only mark roads, but also to read the map facility
information included in the map information and display the locations of facilities
pertaining to that map facility information on the map image.

[0128]

Furthermore, the control unit 105, based on settings or manipulation of the
control panel 107, performs control to read a predetermined range of facility
information from among the facility information accumulated in the database unit
103 using the date and time information included in the facility information as an
index, and to display the location of certain facilities with an accompanying mark,
whereof the location is within the range of the map image displayed on the display
106, using the location information included in the facility information.

[0129]

In the present embodiment, for example as shown in FIG. 5, for a restaurant
pertaining to facility information, its location label 113 is indicated on the map
image with a mark 112 of a callout containing the characters “Recommended”.
[0130]

In the present embodiment, as described above, the date and time information
is the broadcast date and time when the facility information was broadcasted. By
using the broadcast date and time as an index, the user can recognize facility
information within a predetermined range based on the newness of the broadcast
program for facilities introduced in a broadcast program. For example, facility
information can be read out within a predetermined range, such as within 1 week
or within 1 month retroactively from the current time, using the broadcast date and
time as an index. Note that this predetermined range does not particularly need to
be fixed, and can be configured to be changeable according to user wishes by
means of the control panel 107.

[0131]

In any case, since facility information accumulated in the database unit 103 is
selected and read out from the perspective of newness of the date and time
information, the user can recognize new facility information based on the

accompanying mark.
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[0132]

Note that in the present embodiment, the control unit 105 is configured through
manipulation of the control panel 107 to allow selection of the type of facility read
out from the database unit 103. Information about the type of facility is included in
the facility information, and by utilizing this type information, only facility information
of a specified type can be read out. For example, if one is looking for a restaurant,
the control unit 105 can select “restaurant” as the facility type, and read out, from
the database unit 103, facility information containing “restaurant” as the facility type
information.

[0133]

Furthermore, through manipulation of the control panel 107, the control unit 105
can be set not only to display the locations of facilities with an accompanying mark
on the map image, but also to display the names of the facilities.

[0134]

Furthermore, selecting a specific facility will cause the control unit 105 to read
out the facility information and to display, on the display 106, detailed facility
information such as business hours, availability of parking, non-business days,
recommended dishes, service-related information, images related to the facility or
foods/services offered there, etc.

[0135]

Also, excluding images, etc., the facility information is configured to allow
issuing instructions by voice and receiving information by voice using the voice
guidance function. That is, saying towards the microphone 111 that one wants to
find out about restaurants will cause the voice information to be conveyed from the
microphone 111 to the voice recognition unit 109, and the voice recognition unit
109 will convey the corresponding instruction to the control unit 105.

[0136]

Based on such an instruction, the control unit 105 can read restaurant-related
facility information from the database unit 103, convey that facility information to
the voice synthesis unit 108, synthesize voice, and output it as voice from the
speaker 110. Information intended to be outputted by voice is included in the facility

information as information for voice output, such as comment information, and the
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system is configured to output the information.
[0137]

Furthermore, the control unit 105 is configured to be able to provide control such
that, based on voice instructions via the microphone 111 and voice recognition unit
107 or manipulation of the control panel 107 by the user, the broadcast program
names and broadcast dates and times included in the facility information are
searched, facility information with the desired broadcast date and time or facility
information introduced in a desired broadcast program is read from the database
unit 103, and the locations of the facilities are displayed along with an
accompanying mark on the map image on the display 106.

[0138]

Note that facility information accumulated in the database unit 103 that has
become old and for which the location of the facility does not need to be displayed
with an accompanying mark on the map image as facility information within a
predetermined range can be deleted through manipulation of the control panel 107,
or can be set to be handled as normal facility-related information included in the
map information, depending on the user’s choice. In this way, in cases where the
information is to be handled as normal facility-related information, the location of
the facility will no longer be displayed with an accompanying mark such as
‘Recommended”.

[0139]

(5) Operation relating to accumulation of facility information

The operation whereby the car navigation device 100 accumulates broadcast
radio waves broadcasted by the broadcasting device 200 will be explained using
FIG. 4 and FIG. 6.

[0140]

In a situation where the broadcasting device repeatedly broadcasts facility
information continuously on broadcast radio waves, in step S01, the user turns on
the power of the car navigation device 100.

[0141]
When the power of the car navigation device 100 is turned on, in step S02, the

reception unit 101 of the car navigation device 100 is activated, and the reception
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unit 101 receives broadcast radio waves carrying facility information.
[0142]

In step S03, the extraction unit 102 extracts facility information from the
broadcast radio waves received by the reception unit 101. Since the information is
in a broadcast format for transmission on broadcast radio waves, the information
is converted from the broadcast format to a format that can be used by the car
navigation device 100.

[0143]

In step S04, the control unit 105 reads the identification information contained
in the facility information extracted by the extraction unit 102, and searches for
whether or not facility information having the same identification information has
already been accumulated in the database unit 103.

[0144]

If the search result indicates that the facility information extracted by the
extraction unit 102 has already been accumulated, that facility information will be
erased without being accumulated in the database unit 103, ending the operation
involving that facility information.

[0145]

If the search result indicates that the facility information has not yet been
accumulated in the database unit 103, the processing proceeds to step S05, and
in step S05, the control unit 105 accumulates that facility information in the
database unit 103, ending the operation involving that facility information.

[0146]

As already explained, the facility information broadcasted on broadcast radio
waves is not limited to a single item of facility information and often includes
multiple items of facility information. When there are multiple items of facility
information, the steps described above are repeated for each item of facility
information.

[0147]

The example of broadcast programs broadcasted from Monday to Sunday

shown earlier in FIG. 3 will also be used here to provide a specific explanation. It

will be assumed that after broadcast program K of week n+1 ends, the
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broadcasting device 200 shown in FIG. 1 and FIG. 2 repeatedly broadcasts the
facility information A (n+1), B (n+1), C (n+1), D (n+1), E (n+1), F (n+1), G (n+1), H
(n+1), I (n+1), J (n+1) and K (n+1) as shown in FIG. 3 (c). When the user turns on
the power of the car navigation device 100 (step S01), the reception unit 101
receives the broadcast radio waves carrying the facility information (step S02), and
the extraction unit 102 extracts this facility information from the broadcast radio
waves (step S03).

[0148]

In this case, on Sunday, broadcast program J and broadcast program K are
broadcasted, so from the end of broadcast program J until the end of broadcast
program K, facility information K (n), A (n+1), B (n+1), C (n+1), D (n+1), E (n+1), F
(n+1), G (n+1), H(n+1), 1 (n+1) and J (n+1) was broadcasted repeatedly. Assuming
that at the time of this broadcast, the car navigation device 100 was operating and
had already accumulated the facility information K (n), A (n+1), B (n+1), C (n+1),
D (n+1), E (n+1), F (n+1), G (n+1), H (n+1), | (n+1) and J (n+1) in the database
unit 103, after the end of broadcast program K, the control unit 105 will detect that
only the facility information K (n+1) has not yet been accumulated in the database
unit 103 (step S04), and will accumulate only K (n+1) in the database unit 103
(step S05), and will erase the remaining facility information directly without
accumulating it.

[0149]

Note that since the broadcast radio waves carrying facility information are
repeatedly broadcasted continuously, there may be cases where all the facility
information carried on the broadcast radio waves received by the reception unit
101 has already been accumulated in the database unit 103. In such cases, in step
S04, the control unit 105 determines that all the facility information extracted by
the extraction unit 102 has already been sequentially accumulated in the database
unit 103, and the operation involving accumulation of facility information ends.
[0150]

(6) Operation relating to readout and display of accumulated facility information

Next, the operation whereby the car navigation device 100 utilizes the facility

information accumulated in the database unit 103 will be explained with reference
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to FIG. 4 and FIG. 5.
[0151]

Note that readout and display of facility information is normally implemented
during operation based on normal car navigation functions, so the operation based
on normal car navigation functions will also be explained together as necessary.
[0152]

When the power of the car navigation device 100 is turned on, the current
location acquisition unit 104 acquires information about the current location of the
host vehicle (latitude and longitude) using GPS, i.e. acquires current location
information.

[0153]

The control unit 105 recognizes the current location information acquired by the
current location acquisition unit 104, and when the initial setting of the screen
displayed on the display 106 of the car navigation device 100 shows the roads
around the current location, the control unit reads map information concerning
roads around the current location from the database unit 106, and displays this
information as a map image showing surrounding roads on the display 106.
[0154]

Here, if the user wants to find out information about restaurants around the
current location, the user can manipulate the control panel 107 so as to cause the
locations of restaurants included in the facility information and restaurants included
in the map facility information to be displayed on the map image displayed on the
screen of the display 106.

[0155]

That is, the user manipulates the control panel 107 to select restaurants and
make the control unit 105 recognize that the user has selected restaurants. When
the control unit 105 recognizes that restaurants has been selected, it searches for
and reads out information about restaurants stored in the database unit 103, i.e.
information about restaurants for which the date and time information included in
the facility information is within a predetermined range, and information about
restaurants included in the map facility information.

[0156]
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The locations of restaurants for which the location is within the range of the map
image displayed on the display 106 are then displayed on the map image. In this
case, for restaurants in the facility information whereof the date and time
information is within the predetermined range, the location of the restaurant is
shown with an accompanying mark 112 containing the text “Recommended”, as
shown in FIG. 5.

[0157]

Instead of manipulating the control panel 107 to make the control unit 105
recognize that “restaurants” has been selected, the control unit 105 can be made
to recognize “restaurants” if the user says “restaurants” into the microphone 111.
In this case, the voice spoken towards the microphone 111 is recognized by the
voice recognition unit 109 as voice for “restaurants”, and the control unit 105
recognizes that “restaurants” has been selected.

[0158]

It will be noted that if both restaurants in the facility information and in the map
facility information are retrieved from the database unit 103 and displayed, the
display location labels 113 for restaurants on the map image may become
crowded. In such cases, the user can manipulate the control panel 107 to leave
only the location labels 113 with an accompanying mark 112 containing the text
“‘Recommended” on the map image. It is also possible, based on presets, to only
retrieve facility information accumulated in the database unit 103 and display on
the map image only the location labels 113 for restaurants with an accompanying
mark 112 for which the date and time information contained in the facility
information is within a predetermined range.

[0159]

Note that if settings have been made such that touching the “Recommended”
label appearing on the screen will cause comment information about the restaurant
contained in the facility information to be outputted through voice, when the user
touches the “Recommended” label, the control unit 105 will detect that a
‘Recommended” label has been touched, and will recognize the facility pertaining
to the “Recommended” label.

[0160]
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The control unit 105 then searches the database unit 103, reads the comment
information contained in the facility information of that facility, outputs the comment
information to the voice synthesis unit 108, and outputs the result from the speaker
110 as voice. By listening to this comment information, the user can obtain more
information about that restaurant.

[0161]

Also, if settings have been made such that by touching the “Recommended”
label on the screen, information about the restaurant contained in the facility
information, such as business hours, availability of parking, recommended dishes
(including image information), is displayed on the screen of display 106, when the
user touches the “Recommended” label, the control unit 105 will detect that the
‘Recommended” label has been touched, and recognize the facility pertaining to
the “Recommended” label.

[0162]

The control unit 105 then searches the database unit 103, reads information
such as business hours, availability of parking, and recommended dishes
contained in the facility information of that facility, and displays the information on
the screen of display 106. By reading the display and looking at the images, the
user can obtain more information about that restaurant.

[0163]

(7) Other

The embodiments described above relate to a car navigation system and car
navigation device, but the present invention is not limited to car navigation systems
and car navigation devices. The present invention can also be implemented using
a portable telephone set with a navigation function.

[Brief Description of the Drawings]

[0164]

[FIG. 1] is a block diagram showing the configuration of a car navigation system
according to an embodiment.

[FIG. 2] is a block diagram showing the configuration of the transmission device
and broadcast database shown in FIG. 1.

[FIG. 3] is a drawing showing the content of facility information to be broadcasted.
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[FIG. 4] is a block diagram showing the configuration of a car navigation device.

[FIG. 5] is a drawing showing restaurant locations on a display screen.

[FIG. 6] is a flowchart showing an example operation of a car navigation device.

[Explanation of References]

[0165]

100: Car navigation device; 101: reception unit; 102: Extraction unit; 103:

Database unit; 104: Current location acquisition unit; 105: Control unit; 106:

Display; 107: Control panel; 108: Voice synthesis unit; 109: Voice recognition unit;

110: Speaker; 111: Microphone; 112: Mark; 113: Restaurant location label

200: Broadcasting device; 201: Temporary storage unit; 202: Conversion unit;

203: Sending unit

300: Broadcast database
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